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Trend of Multidrug and Extensively Drug Resistant Tuberculosis in
a Tuberculosis Referral Hospital, 2001 ~ 2005

Doosoo Jeon, M.D.', Dongok Shin, R.N.'? Hyungseok Kang, M.D.", Nackmoon Sung, Ph.D.'?, Kyungsoon
Kweon, RN.', Eun Shin, RN.', Kyungsoon Kim, RN.', Myunghee Lee, RN.', Seungkyu Park, M.D,, Ph.D.'?

1 . . . 2 . .
National Masan Tuberculosis Hospital, ~International Tuberculosis Research Center, Masan, Korea

Background: Multidrug-resistant tuberculosis (MDR-TB) and extensively drug resistant tuberculosis (XDR-TB) are
serious threats to worldwide tuberculosis control, but the national burden and the trends of infectious spread are
largely unknown.

Methods: We retrospectively reviewed the results of drug sensitivity tests and medical records of patients that were
diagnosed with culture-confirmed pulmonary tuberculosis and were admitted to the National Masan Tuberculosis
Hospital between 2001 and 2005.

Results: From 2001 to 2005, the proportion of MDR-TB among new cases was 9.2%, 13.8%, 16.9%, 23% and 27.0%
in 2001, 2002, 2003, 2004 and 2005, respectively, and the proportion of MDR-TB among previously treated cases
was 58.5%, 60.2%, 62.7%, 61.7% and 71.3% in 2001, 2002, 2003, 2004 and 2005, respectively. A significant increasing
trend could be discerned for MDR-TB among both new and previously treated cases (p<0.001, p=0.002 for trend,
respectively). The proportion of XDR-TB among new cases was 0%, 2.3%, 3.1%, 2.5% and 6.3% in 2001, 2002,
2003, 2004 and 2005, respectively, and the proportion of XDR-TB among previously treated cases was 9.1%, 15.7%,
17.3%, 19.9% and 19.1% in 2001, 2002, 2003, 2004 and 2005, respectively. A significant increasing trend could
be discerned for XDR-TB among both new and previously treated cases (p=0.005, p<0.001 for trend, respectively).
Conclusion: Both MDR-B and XDR-TB were gradually increased among both new and previously treated cases,
Integrated national surveillance, including the public and private sectors, will be needed to estimate the exact
status of antituberculous drug resistance. (Tuberc Respir Dis 2008,64.187-193)
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2 582K previously treated case)= I A3 2 FHo|
U AR HoJatsiet] URY oY ATAIE ARSSE
S 1 3 Ameloz drskct thaiEse
2 isoniazid (INH)¢} rifampicin (REP)ol| FA] WAIQl A
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3t fluoroquinolones 5 4 17FA]2} 371A] FALA
(capreomycin, amikacin, kanamycin) & 4 17}A]9]|
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Table 1, Characteristics of the study subjects hospitalized in

FatolaL, 2k oA W % 7152 247 INH 0.2 1g/
ml, RFP 40 pg/ml, ethambutol (EMB) 2 rg/ml, strepto-
mycin (SM) 10 r£g/ml, kanamycin (KM) 40 z£g/ml, para-
aminosalicylic acid (PAS) 1 ©£g/ml, prothionamide (PTH)
40 1g/ml, cycloserine (CS) 30 1£g/ml, ofloxacin (OFX) 2
1g/mlSJt}, Pyrazinamide (PZA)T pyrazinamidase test
2 UAARE AARET. 22 3 2drch WA Ale
d Bl WA 23t AR A= 91 10714
efAllell thek Bl 71eke] WA A 23S AEsEH.

THE B SPSS for windows 11,05 o]-g3le] 5
A2 st 2F Aw Azl whE gl ], Adu],
A=A H] 1= Chi-square test, <952 one-way ANOVA
test, 2t A=W FAWAE S| Fo]= Chi-square test for
trendZ o|&3to] FA3I pato] 0.05 mwkl B¢ &
AA froldol Slvkar Wgskslrt.

2 =

1. A &Rl

—

=

Ajm

Z U A= 2,24870] L 63878(28.4%) Al3kAL,
1,6107(71.6%)2 AXFZSAMATE, Hit o= 45.44)
(13~95) 3L 1,814%(80.7%)°] FAFIIL 63.8%2] 2}
7} 52F, A Aol AFskeint, 2 dAxE Adu], 3
A, 2lgkel ARz Ae] B, 12 A AT H|
<l omldE Zbol7F fIATHpP > 0.05)(Table 1),

2, AHHYE 0], 2001~20054

2ol F A 1714 ode] AdiekA|o U/dS Kol
= A= 20013 45.4%0014 20051 61,9%% i 2jn]

National Masan Tuberculosis Hospital (NMTH)

2001 2002 2003 2004 2005 Total p value
Total tested 449 (100%) 462 (100%) 489 (100%) 443 (100%) 408 (100%) 2,248 (100%)
New 130 (20.1%) 130 (28.1%) 130 (26.6%) 122 (275%) 126 (309%) 638 (284%) 0676
Previously treated 316 (70.9%) 332 (71.9%) 359 (73.4%) 321 (725%) 282 (69.1%) 1,610 (71.6%) 0676
Age? 462+153  445+159  455+166  461+153 4524150 4544156 0320

(18~87) (15~90) (13~87) (18~85) (16~95) (13~95)

Male 357 (80.8%) 357 (78.1%) 391 (80.0%) 362 (81.7%) 343 (841%) 1,814 (80.7%) 0.239
Subjects residing 278 (632%) 268 (63.0%) 208 (64.0%) 268 (634%) 271 (664%) 1434 (638%) 0.773

local district of
NMTH'

“Mean=SD (range), 'Gyeongsangnam-do and Busan,
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A S7FsFIEHp <0.001), ZF 7 2kAle] WAE Fol
£ 2 HESkS w) INH, RPF, EMB, PTH, OFX¢] WAdEo|
om Al F7k8FIEHp <0.01). 200135E 2005 Ale]
o, 208R}ellA] TR e 2kt 9,2%, 13.8%, 16.9%,
23%, 27.0%= viid o] YAl F7FskaL(p <0.001) 3
U AS A 096, 2.3%, 3.1%, 2.5%, 6.3%= vid 2]
o] A Z7FF e (p=0.005). Al1&kA}ollA], chAl A A
= sPHUYA A o] xFRFH= H]S-2 20014 0%l|A]
2005\ 23.5%%2 Z7}eR= A BoAut BAEHE] ¢

n|= AeH(p=0.137)(Table 2)(Figure 1, 2).
AR F FAfol|A] HA 171A] oPde] AdekAld] S

= 2001 80.7%<A 2003\ 89.4%= uwid

ox.
o

- T

QA S7FFAtH(p < 0.001). 2 7 okAle] WAlE
FolE AHHEILS w) SME A3t BE FAAA ] tf
sk gl A F7FeFSIrH(p <0.05). 200135
20051 Atolell, AXE FAfol|A] ThAAI A ZH2t
58.5%, 60.2%, 62.7%, 61.7%, 71.3%= w\d SJn|dA =
7F8k3daL(p=0.002) B U dAE 742} 9.1%, 15.7%,

Table 2. Anti-tuberculosis drug susceptibility of M, tuberculosis isolated from new cases, 2001~2005

2001 2002 2003 2004 2005 0 value
n % n % n % n % n % for trend
Total tested 130 100 130 100 130 100 122 100 126 100
All susceptible 71 546 78 600 7% 577 45 369 48 381 <0.001
Any resistance 59 454 52 400 55 423 77 631 78 619 <0.001
Resistance to
Isiniazid+ 27 208 30 231 29 223 40 328 48 381 <0.001
Rifampicin+ 16 123 20 154 27 208 24 197 36 286 0.001
Ethambutol+ 8 6.2 18 138 21 162 27 221 37 294 <0.001
Pyrazinamide+ 10 77 12 92 5 38 8 6.6 14 111 0.583
Streptomycin+ 21 16.2 20 154 20 154 16 131 33 262 0.092
Kanamycin+ 7 54 21 162 22 169 14 115 13 103 0.552
Prothionamide+ 2 15 2 15 4 3.1 5 41 10 79 0.003
Cycloserine+ 11 85 8 6.2 4 3.1 9 74 9 71 0.822
Para-aminosalicylic acid+ 34 262 31 238 26 200 23 189 33 262 0675
Ofloxacin+ 2 6.9 16 123 20 154 55 451 47 373 <0.001
MDR 12 92 18 138 22 169 23 189 34 270 <0.001
XDR 0 0 3 23 4 3.1 3 25 8 6.3 0.005
XDR/MDR 0 0 16.7 182 13.0 235 0137
MDR: multi-drug resistant tuberculosis; XDR: extensively resistant tuberculosis.
80 —e— Previously treated 257 —e— Previously treated
—a— Total —=— Total
—a— N
._/e_vi/‘\/‘ 20 1 —+ New
60 -
././-\/ 15 -
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Figure 1, Trend of multi-drug resistant tuberculosis, 2001

~2005,

Figure 2, Trend of extensively resistant tuberculosis, 2001

~2005,
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Table 3. Anti-tuberculosis drug susceptibility of M, tuberculosis isolated from previously treated cases, 2001~2005

2001 2002 2003 2004 2005 0 value
n % n % n % n % n % for trend

Total tested 319 100 332 100 359 100 321 100 282 100
All susceptible 61 93 68 205 67 187 38 118 30 106 < 0,001
Any resistance 255 807 264 795 202 813 283 882 252 894 < 0.001

Resistance to

Isiniazid+ 208 652 231 696 258 700 222 692 224 794 0.001
Rifampicin+ 232 727 211 636 240 669 213 664 208 738 0.08
Ethambutol+ 161 505 155 467 183 510 182 567 175 621 < 0,001
Pyrazinamide+ 50 157 68 205 67 187 79 246 81 287 < 0,001
Streptomycin+ 123 386 106 319 122 340 104 324 113 401 0.656
Kanamycin+ 52 16.3 98 295 129 359 99 308 68 241 0014
Prothionamide+ 37 16 47 142 67 187 59 184 58 206 < 0,001
Cycloserine+ 72 226 58 175 62 173 49 153 42 149 0,014
Para-aminosalicylic acid+ 120 376 130 392 143 398 130 405 129 457 0.039
Ofloxacin+ 132 414 107 322 140 390 190 592 154 546 < 0.001
MDR 187 586 200 602 225 627 198 617 201 713 0.002
XDR 29 91 52 157 62 173 64 199 54 191 < 0,001
XDR/MDR 155 26.0 276 323 269 0.002

MDR: multi-drug resistant tuberculosis; XDR: extensively resistant tuberculosis,

Table 4, The proportion of multi-drug resistant tuberculosis and extensively resistant tuberculosis among total cases, 2001

~2005
2001 2002 2003 2004 2005 o value

n % n % n % n % n % for trend
Total tested 449 100 462 100 489 100 443 100 408
MDR 199 443 218 472 247 505 221 499 235 576 <0.001
XDR 29 6.5 55 119 66 135 67 151 62 152 <0.001
XDR/MDR 146 252 26.7 30.3 264 0.001
MDR: multi-drug resistant tuberculosis; XDR: extensively resistant tuberculosis,
17.3%, 19.9%, 19.1%% <A 2Ju| A F7Fst Ak p o E

<0.001). AR5 S, A AEAS F BH LA
Ao AABR= B2 2001 15.5%014] 20054 26,9%
=2 wid ofn]dAl ST ITHp=0.002)(Table 3).

ZA| Aol A hAU A 2 G S 3 A 7t
Z} 2001 44.3%, 6.5%911A4] 2005\ 57.6%, 15.2%= 1)
9 omglA E718Fal(p<0.001) A THA A A
= BHANAEZEF o] AAJsh= HlE 9A] 20019 14.6%
oA 2005\ 26.4%= Jm|UA F7FsHITHp=0.001)
(Table 4),
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