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The Current Status of Multidrug-resistant Tuberculosis in Korea

Byoung-Ju Kim, In-Hee Lee, Duk-Hyung Lee, Gill-Han Bai', Suk-Jun Kong®, Sun-Hwa Lee®, Hae-Ran Moon®,
Kyoung-Ryul Lee®, Jun-Young Lee®, Seung-Kyu Park
National Masan Tuberculosis Hospital, Masan, Korea; 'Korean Institute of Tuberculosis, Seoul, Korea; “National Mokpo Tuberculosis
Hospital, Mokpo, Korea; ‘?NegD]N Medical Institute, Seoul, Korea; *Green Cross Reference Laboratory, Seoul, Korea; “Seoul Clinical
Laboratories, Seoul, Korea; 5Seobuk Hospital, Seoul, Korea

Purpose : Multidrug-resistant tuberculosis (MDR-TB) is an emerging threat to human beings. However, there is little
data on the current status of MDR-TB in Korea. This study investigated the current status of MDR-TB in Korea using
a survey of all the data from drug susceptibility tests (DST) performed across the country over the last three years.
Method : The DST results between Jan. 2000 and Dec. 2002 from 7 laboratories, which were in charge of all antituber-
culous DSTs across the country as of March 2002, were collected and analyzed to determine the actual number of
drug-resistant or MDR-TB patients, annual trend, degree and pattern of resistance against anti-TB drugs, etc.

Results : Six laboratories used the absolute concentration method for DST and one used the proportional method. 59,
A0 tests had been performed over the 3 year study period. The number of DST performed annually was 18,071, 19,950,
and 21,919 in 2000-2002, respectively. The number of resistant tuberculosis patients (resistant against at least one an-
ti-TB drug) had increased by 16.9% from 6,338 in 2000 to 7,409 in 2002. The rate of resistant tuberculosis among all
DST results was 35.1% in 2000, 34.5% in 2001, and 33.8% in 2002. The number of MDR-TB patients (resistant against
at least both isoniazid and rifampin) showed an increasing trend (14.5%) from 3,708 in 2000 to 4,245 in 2002.

Conclusion : Approximately 4,000 MDR-TB cases are newly identified by DST annually and the number is showing
an increasing trend. This study suggests that in order to cope with the current MDR-TB situation, the DST methods
will need to be standardized and more aggressive measures will be required. (Tuberc Respir Dis 2006; 60: 404-411)

Key Words : Multidrug-resistant tuberculosis, Drug susceptibility test
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1. ¢iZh SLHOIM Alxl= FHIZ-A2AKDST) 2

2000935 20029744 37 71 9] AA] el A
A& E kA A AA} AEE 20009 AFEF 24
Aol AT Ao ARE A9)eka F 5994071
o7 Aol AA AALY] 61.6%S 2HAEY L.
v A& A AAIE 20.3%, HAAA AR

Table 1. The number of DST performed in 7 laboratories and drug resistant tuberculosis rate

2000 2007 2002 Total
No. R-TB* MDR-TBt No. R-TB* MDR-TB* No. R-TB* MDR-TB* No. R-TB* MDR-TBt

4116 2,662 4268 2616 4080 2531 12464 7,809

KIT 12374 53300 15% 1287° (3319 20.3% V08 (349%) 21.7% 090 338% (21.1%)
912 447 1115 1634 822 3661 1.816

SCL 2969 (50799 (1519%) 3% (3058%) (15.1% O (203%) (14.7% 2V 301%)  (14.9%)
515 202 644 915 473 2074 930

GCRL 1759 n9399 (11.5% 2998 (3220 (127% 3982 (2979 (15.3% ©8% (303%) (13.6%)
205 52 181 148 40 534 149

Seobuk 207 (99109 (2519 B4 (98.4%) (31.0% 20 (987% (26.7% ° (98.7%) (27.5%)
122 139 65 261 90

NeoDIN 992 06% 42 8 (183% (862w 0 (193% (6.7%)
342 265 375 360 255 1077 774

Mesan 805 (5770 (525% %0 (7819 (52.9%  °22 (69.0%) 48.9% % (715%) (51.4%)
248 80 174 133 59 555 215

Mokpo 257 (9650 (31.1% 190 (91.6%) (40.0% P (91.7%) 40.7% 92 (93.8%) (36.3%)
6338 3,708 6,879 3,830 7.409 4,245 20,626 11,783

Total 18071 (35705 (205%) 1990 (3459 (19.2% 21919 (338%) (19.4% °%90 (3449 (19.7%)

*Resistant TB(resistant to at least one drug), 'MDR-TB(resistant to at least both of INH and RFP)

KIT: Korea Institute of Tuberculosis, SCL: Seoul Clinical Laboratories, GCRL: Green Cross Reference Laboratory, Seobuk:
Seobuk Hospital, NeoDIN: NeoDIN Medical Institute, Masan: National Masan Hospital, Mokpo: National Mokpo Hospital
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Figure 1. The number of DST performed in 7 laboratories.
:Tuberculosis resistant to at least one drug
Multidrug-resistant tuberculosis
Table 2. Anti-tuberculosis drug resistance rate (%)
2000 2001 2002 Total
INH 30.6 29.2 29.5 29.7
RFP 22.8 21.2 21.1 21.6
EMB 12.9 16.9 16.5 15.5
PZA 10.9 10.7 10.1 10.6
PAS 10.2 11.9 12.9 11.8
ETH 7.8 8.6 9.1 8.6
CS 5.2 6.5 7.5 6.5
OFX 10.7 11.3 11.3 1.1
SM 12.8 12.7 13.5 13.0
KM 6.6 6.4 6.7 6.6

INH: isoniazid, RFP: rifampicin, EMB: ethambutol, PZA: pyrazinamide,
PAS: para-aminosalicylic acid, ETH: ethionamide, CS: cycloserine,
OFX: ofloxacin, SM: streptomycin, KM: kanamycin

B 114% Svbael 25%, How o8kl i

2.3%, = HEEHA 1.0%, AiEA HH %J 0.9%¢] <= 2. LiMdZs I CiALiA 2484 (MDR-TB) &S| =
o] tHTable 1, Fig. 1). Z&A7UL A= AL

Az 9, A5 Rk 5| del A HARE o F Rk ok 7Aool FAdA] WS Hole WA
ow NYEAEE Y, THvE Y, THEEHYS 3 g21e] == 20008 6,338 ol 4] 2002 7,409 ©.
A A}, YA AA7| 3 W7k 5713 A A 2 169% F7Fehs FA1E Bt & AAE 9
AFE o] Wittt AR E 20008 1807174011 H] AAdor ZFdkdE vLS 20009 351%, 2001
3 2002 21,9197 . & 21.3% F7l8he FA1E B 34.5%, 2002\ 33.8%%tHTable 1).

t}.
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Table 3. The resistant rate according to the number of resistant drugs

1 2 3 4 5 6 7 8 9 10 Total
2000 24.7 18.3 15.2 1.4 8.9 6.6 5.8 4.2 4.3 0.6 100
2001 241 15.6 14.3 12.3 8.6 7.0 6.7 5.6 5.6 0.3 100
2002 23.6 17.6 12.3 10.0 7.8 7.6 6.8 54 8.4 0.5 100
Total 24.1 17.2 13.9 11.2 8.4 7.1 6.4 5.1 6.1 0.5 100

Table 4. The methods and critical concentrations of DST performed in 7 laboratories

Critical concentrations(ug/mf)

Laboratories  Method =\ Qe V™ P7A pAS  TH cs OFX KM SM
KIT absolute ) 45 90 prAse” 40 30 2 40 10
concentration
SCL propotional 0.2 1 5/10 PZAse* 2 5 30 2 5 2/10
GCRL absolute 5, 40 90 pzAse” 1 40 30 2 40 10
concentration
absolute N
Seobuk  _ SPSOUS 0/1 32/64 2.8/4 PzAse® 1/2 56/80  40/80 0.625/25 50/100  10/20
absolute N
NeoDIN ~ _ SPSOMI® 0/1 32/64 28/4 PzAse 1/2 56/80  40/80 0.625/25 50/100  10/20
absolute
Masan SOV 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 5, 45 55 5 1 40 40 25 40 10

concentration

*pyrazinamidase

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

Table 5. The drug resistance rate by methods of DST

2000 2001 2002 Total
A" pt A" pt A" pt A" pt
INH 31.7 24.8 34.5 23.9 315 23.6 32.6 24.1
RFP 23.9 17.1 245 17.3 22.7 16.5 23.8 17.0
EMB 12.7 14.2 19.9 18.1 18.3 11.0 16.6 14.4
PAS 8.9 8.2 13.8 10.3 12.8 8.6 11.2 8.9
ETH 6.5 7.9 8.6 11.3 7.9 9.1 7.4 9.5
(O] 4.4 5.2 7.0 6.5 6.5 7.7 5.8 6.5
OFX 9.8 6.8 12.1 7.6 11.2 7.4 11.0 7.3
SM 10.5 14.2 12.4 12.7 11.4 14.4 11.5 13.8
KM 6.5 7.1 6.9 5.5 6.4 7.4 6.8 6.7

* absolute concentration method, ¥ proportional method

# 223 isoniazid (INH) ¢} Rifampin (RFP) 7 FA] 3. SN0l CHet LHAMS| 7 ¥ A=
of Waow gle thAvg A3 skate] = 2000
W 3708904 20021 4,245 0.2 145% S7FFA 200058 20021744 v Ast o2 SQle A
o} AA FAIZEFEA A Al MDR-TBZ &1 H] AA e U ekAE Rk INH 29.7%, RFP 21.6%,
£ 20001 20.5%, 20014 19.2%, 20021 19.4% % th ethambutol (EMB) 15.5%, streptomycin (SM) 13.0
(Table 1). %, para—aminosalicylic acid (PAS) 11.8%, oflo

407



BJ Kim et al. : The current status of MDR-TB in korea

xacin (OFX) 11.1%, pyrazinamide (PZA) 10.6%, et-
hionamide (ETH) 85%, kanamycin (KM) 6.6%, cy-
closerine (CS) 65%9] ©A1& HATtHTable 2). W43
okA| o] == gk Aol A W] 7HA] ekAlol] A& Kole
B7F A 665%F AAEHATE AR Fols
HH 671 o] o] okAlo] WS Hole 57t Atk
7Vt S Bt Table 3).

4. RSN D12 Zate] 0|

1 Pyrazinamide (PZA)9] 7% A5 =

Ak AiEAHE Lﬂo‘ﬂ o] 73t 5:, E
A2 271 ]%}4 A T EEEE A
t}. Prothionamide (PTH), Cycloserine(CS), Streptom—
yan(SM) HIEHS AREEE 7] 3ol A =& WA ES
B3, Kanamycin (KM)2 H]:3 YWAES, yH
2 A EE A g S AR 7|l A =2 Ui

E5 HATKTable 5).

5. CIMILHA Zsiatxo| M, i3l Da|7 X|HE

DSTHAPEZ 74 73l e} vjeRs} ddise 2
W) 271407k AL SR om] A9l A E
HIEH S YA 7|35 AdlsEy S ARS T AW ghxke] QIF-SAISH 42 HALS A3
1w Ae) WYBRE FEE tha Aelsl Atk W Bkel ARl gl haad %Yk
(Table 4). 23 A3} AN FHAAE, s 3 S3ye] A 23884 9801 tide= =
THAS AR Fdaod sHREHde A4S ARG EE A2 2000 81.2:18. 8 A1 2002\ 74.5:
Ofloxacin(OFX)¢} Cycloserine®] 7|5 %7} @gto 2552 oJzgkAte] H|go] F7FEME B3 (Table
Table 6. PZA resistant rate by methods of DST
2000 2001 2002 Total
pyrazinamidase 10.5 10.4 9.8 10.2
absolute concentration 18.2 18.5 16.9 17.9

*Total number of testing: 2,099 for pyrazinamidase, 44,315 for absolute concentration

Table 7. The distribution of MDR-TB patients according to their sex (National Masan and Mokpo Hospital)

2000 2001 2002 Total
Male 280(81.2) 265(80.3) 234(74.5) 779(78.8)
Female 65(18.8) 65(19.7) 80(25.5) 210(21.2)
Total 345(100.0) 330(100.0) 314(100.0) 989(100.0)

Table 8. The distribution of MDR-TB patients according to their age (National Masan and Mokpo Hospital)

2000 2002 Total
Agelyears) No. %) No. %) No. %) No. %)
<19 3 (0.9 1 (0.3 4 (1.3 8 (0.8
20-29 b6 (16.2) 65 (19.7) b4 (17.2) 175 17.7)
33-39 85 (24.6) 89 (27.0) 94 (29.9) 268 (27.1)
40-49 83 (24.1) 85 (25.8) 71 (22.6)) 239 (24.2)
50-59 60 (17.4) 38 (11.5) 35 11.1 133 (13.4)
66-69 32 (9.3) 34 (10.3) 33 (10.5) 99 (10.0)
70-79 26 (7.5) 17 (5.2 16 (5.1) 59 (6.0
> 80 0 ) 1 (0.3 7 (2.2) 8 (0.8)
Total 345 (100.0) 330 (100.0) 314 (100.0) 989 (100.0)
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Table 9. The distribution of MDR-TB patients according to their residence (National Masan and Mokpo Hospital)

: 2000 2001 2002 Total
Region

No. (%) No. (%) No. (%) No. (%)

Seoul 23 (6.7) 24 (7.3) 28 (8.9) 75 (7.6)

Incheon 7 (2.0) 13 (3.9 10 (3.2) 30 (3.0)

Deajeon (1.7 6 (1.8) 1 (0.3) 13 (1.3)

Gyeonggi 14 4.1 23 (7.0) 16 (5.1 53 (5.4)

Chungbuk 5 (1.4) 5 (1.5) 7 (2.2) 17 (1.7)

Chungnam (2.3) 13 (3.9 (1.3) 25 (2.5)

Kangwon 14 4.1 18 (5.5) 9 (2.9) 41 4.1

Subtotal 63 (18.2) 84 (25.4) 66 (21) 213 (21.5)

Busan 60 (17.4) 53 (16.0) 54 (17.2) 167 (16.9)

Ulsan 12 (3.5) 19 (5.8) 16 B.1 47 (4.8)

Deagu 7 2.1 8 (2.4) 7 (2.2) 22 (2.2)

Gyeongnam 115 (33.3) 85 (25.8) 97 (30.9) 297 (30.0)

Gyeongbuk 20 (5.8) 19 (5.8) 17 (5.4) 56 (5.7)

Subtotal 257 (74.5) 249 (75.4) 240 (76.4) 746 (75.4)

Gwangiju 5 (1.4) 4 (1.2) 5 (1.6) 14 (1.4)

Jeonnam 37 (10.7) 33 (10.0) 31 (9.9) 101 (10.2)

Jeonbuk 7 (2.0) 4 (1.2) 10 (3.2) 21 2.1

Jeju 5 (1.4) 3 (0.9 2 (0.6) 10 (1.0)

Subtotal 306 (88.6) 290 (87.8) 286 (91.1) 882 (89.1

Total 345 (100.0) 330 (100.0) 314 (100.0) 989 (100.0)
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