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Treatment Outcomes and Prognostic Factors in Patients with
Multidrug-Resistant Tuberculosis in Korean Private Hospitals
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Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Background: The increasing rate of drug-resistant tuberculosis (TB) is a threat to the public health and TB control,
In Korea, about 75~80% of TB patients are treated in private hospitals and the rate has been continuously
increasing since 2000,

Methods: On a retrospective basis, we enrolled 170 newly diagnosed with or retreated for multidrug-resistant TB
(MDR-TB) in 2004 from 21 private hospitals. We extracted the following demographics and treatment history from
patient medical records: initial treatment outcomes, cumulative survival rates, treatment outcomes, and prognostic
factors.

Results: Of the 170 patients, the majority were male (64.1%), the mean age was 44.5 years old, and mean body-
mass-index was 20.2 kg/m’, None of the patients tested positive for HIV. Eleven (6.5%) were confirmed to have
extensively drug-resistant TB (XDR-TB) at treatment initiation, Treatment success rates were not different between
XDR-TB (36.4%, 4/11) and non-XDR MDR-TB (51.6%, 82/159). Default rate was high, 21.8% (37/170). Far advanced
disease on X-ray was a significant negative predictor of treatment success; advanced disease and low BMI were
risk factors for all-cause mortality,

Conclusion: In private hospitals in Korea, the proportion of XDR-TB in MDR-TB was comparable to previous data.
The treatment success rate of MDR-/XDR-TB remains poor and the failure rate was quite high, Adequate TB control
policies should be strengthened to prevent the further development and spread of MDR-/XDR-TB in Korea,
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Hol= oAle] 47} frofal AaL s & REE
Hol= oAle] AR-o] fofatAl WekTHp <0.001) (Table
3). H A& 7|7H= XDR-TBT Non-XDR MDR- TBT

oAl Ztol7t GIATHIS.S vs. 19.5). ABARF Al S
13874(81.20%)llA] AL 8178(47.6%)olIX] X EAZE A
JLshoitt. kAR ES & F id oFAle= darithro-
mycin, amoxicillin/clavulanate, ciprofloxacin, roxithro-
mycin, linezolido]Jt}, oA Hzk-g-o 7 okS M5
Sl A= p-aminosalicyclic acid, PZA, amoxicillin/clav-

ulanate, cycloserine, streptomycin, prothionamide, EMB,

Table 1, Baseline clinical characteristics of 170 patients with MDR-TB

Characteristics XDR-TB (n=11) Non-XDR MDR-TB (n=159) Total (n=170)
Age, yr 556+16.6 438+161 445+16 4
Male sex 6 (54.5) 103 (64.8) 109 (64.1)
BMI 178+24 20.3+3.1 202+3.1
Previous history of TB treatment
No history of previous TB treatment 3 (273 59 (37.1) 2 (36.5)
TB treatment with 1st-line drugs only 5 (455 71 (447) 6 (44.7)
TB treatment with 2nd-line drugs 32783 29 (18.2) 2 (18.8)
=2 previous TB treatment 3/8 (37.5) 34/100 (34.0) 37/108 (34.3)
Underlying disease
Diabetes mellitus 1091 32 (20.1) 33 (19.4)
Chronic liver disease 0 (0.0) 12 (7.5) 12 (71)
Malignancy 2 (182 11 (6.9) 13 (7.6)
Extrapulmonary TB 2 (18.2) 0 (0.0) 2 (12
Radiologic severity
Minimal 19.1) 37 (23.3) 38 (22.4)
Moderately advanced 7 (63.6) 80 (50.9) 87 (51.2)
Far advanced 2 (182 32 (20.1) 34 (20.0)
Unknown 19.1) 10 (6.9) 11 (6.5)
Cavitary disease (n=163) 5/11 (45.5) 75/152 (49.3) 80/163 (49.1)
Bilateral disease (n=161) 4/11 (36.4) 67/150 (44.7) 71/161 (44.1)
No. of resistant drugs at treatment initiation* 82+17 3715 40+18

Values are presented as number (%) or mean+SD and (range).
AFB: acid-fast bacili; BMI: body mass index; MDR: multidrug-resistant; TB: tuberculosis; XDR: extensively drug-resistant,
"p<0.05 between XDR-TB and non-XDR MDR-TB group,
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Table 2, Drug resistance rate at treatement initiation

Table 3, Treatment modalities

T8 drugs XDR-TB Non-XDR Total Treatment XDR-TB Non-XDR Total
(n=11)  MDR-TB (n=159) (n=170) modalities (n=11)  MDR-TB (n=159) (n=170)

Isoniazid 11 (100) 159 (100) 170 (100) No. of previously used 4.0 (4~9) 40 (3~11) 40 (3~11)

Rifampicin 11 (100) 159 (100) 170 (100) TB drugs

Ethambutol® 11 (100) 91 (67.2) 102 (60.0) TB drugs at current treatment initiation

Pyrazinamide 5 (45.5) 42 (26.4) 47 (27.6) No, of total TB drugs 4 (4~10) 5 (2~10) 5 (2~10)

Streptomycin* 8 (72.7) 48 (30.2) 56 (32.9) No, of sensitive drugs* 2 (0~4) 4 (0~6) 4 (0~6)

Kanamycin* 8 (72.7) 19 (11.9) 27 (15.9) Previously unused and 3 (2~4) 4 (1~6) 4 (1~6)

Ofloxacin® 11 (100) 19 (11.9) 30 (17.6) sensitive drugs

Cycloserine* 3 (27.3) 6 (3.8 9 (6.3 Drugs with unknown 2(1~3 1(1~3 1(1~9

p-aminosalicyclic 9 (81.8) 24 (151) 33 (19.4) aotivity**Jr

acid” Potentially effective 45 (4~6) 5 @2~7) 5 @2~7)

Prothionamide* 4 (36.4) 10 (6.9) 14 8.2) drugsT

Capreomycin* 6 (564.5) 12 (7.5) 18 (10.6) Surgical resection (n=163) 1 (9.1) 9 (6.7) 10 (5.9)

Values are presented ad number (%).

MDR: multidrug-resistant; TB: tuberculosis; XDR: extensively
drug-resistant,

*p<0.05 between XDR-TB and non-XDR MDR-TB group,
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Values are presented as median (range) or number (%).
MDR: multidrug-resistant; TB: tuberculosis; XDR: extensively
drug-resistant,

*0<0.05 between XDR-TB and Non-XDR MDR-TB, TDrugs with
unknown activity include drugs with unclear TB efficacy
(clofazimine and amoxicillin/clavulanate) and TB drugs with un-
known DST results (amikacin, moxifloxacin, and rifabutin), Tpo-
tentially effective drugs include either “previously unused and
sensitive drugs” or “previously unused and activity-unknown
drugs.”
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Table 4, Baseline characteristics and treatment outcomes according to previous treatment history

Characteristics Initial Tx (n=62) 1st-line Tx (n=76) 2nd-line Tx (n=32) Total (n=170)
Age, yr 446+14 444418 452+2 1 445+164
Male sex 35 (56.5) 49 (64.5) 25 (78.1) 109 (64.1)
BMI 199+03 203+04 19.0+0.6 202+31
Underlying disease
Diabetes mellitus 10 (16.1) 16 (21.1) 7 (219 33 (19.4)
Chronic liver disease 2 (32 6 (7.9 4 (125 12 (7.1)
Malignancy* 8 (12.9) 4 (5.3 181 13 (7.6)
Extrapulmonary TB 1(1.6) 1013 0 212
Radiologic severity
Minimal 18 (29.0) 19 (25) 1 (3.1) 38 (22.4)
Moderately advanced 35 (56.5) 40 (52.6) 12 (37.5) 87 (51.2)
Far advanced 7 (11.3) 12 (156.8) 15 (469 34 (20.0)
Unknown 2 (3.2 5 (6.6) 4 (125 11 (6.5)
XDR-TB 3 (4.8 5 (6.6) 3 (9.4) 11 (6.5)
Cavitary disease (n=163) 25/59 (42 4) 31/73 (42.5) 24/31 (77 4) 80/163 (49.1)
Bilateral disease (n=161)" 38/59 (64.4) 31 /72 (43.1) 2/30 (6.7) 71 /161 441
Cure 15 (24.2) 4 (31.6) 2 (6.3 1 (241)
Treatment completion 16 (25.9) 0 (132 10 (31.9) 36 (21.2)
Short-term treatment completion 4 (6.5) 4 (5.3) 1(3.1) 9 (6.3
Failure 2 (32 3 (3.9 2 (6.3 7 (41)
Transfer out* 15 (24.2) 8 (10.5) 5 (15.6) 28 (16.5)
Default 10 (16.1) 22 (28.9) 5 (15.6) 37 (21.8)
Death* 0 5 (6.6) 7 (219 12 (7.1)
Treatment success 35 (56.5) 38 (50) 13 (40.6) 86 (50.6)

Tx: treatment; BMI: body mass index; MDR: multidrug-resistant; TB: tuberculosis; XDR: extensively drug-resistant; Treatment success:

cure+treatment completion+short-term treatment completion,

Values are number (%) or mean=+SD,

*p<0.05 between groups according to previous treatment history.

Table 5. Treatment outcomes

XDR-TB Non-XDR Total
(n=11)  MDR-TB (n=159) (n=170Q)
Cure 2 (18.2) 39 (24.5) 1(24.1)
Treatment 2 (18.2) 34 (21.4) 36 (212
completion
Short-term 0 9 (6.7) 9 (6.9
treatment completion
Failure 1(9.1) 6 (3.8) 741
Transfer out 3 (27.3) 25 (15.7) 28 (16.5)
Default 19.1) 36 (22.6) 37 (21.8)
Death 2 (18.2) 10 (6.3 12 (71)
Treatment success 4 (36.4) 82 (51.6) 86 (50.6)

Values are presented as number (%).

p>0.05 between XDR-TB and Non-XDR MDR-TB,

MDR: multidrug-resistant; TB: tuberculosis; XDR: extensively
drug-resistant; Treatment success: cure+treatment completion
+short-term treatment completion,

U oM XDR-TB #Ake] H&-S MDR-TB $hA}e]

5.3% (20021d), 6% (20059) F=Folct, A2t (1996
~2005\d)oA= MDR-TB %2} % XDR-TBS| H]-&9|
20.4%9331", AL (1995 ~ 2004 A E 17% S
A, B A7) Ak 6.5%% 712 d7As
Eo] He| ol =i

B o] WARdERA o 2 x18)E W (far advanced
disease) @ P& BMI (< 18,5 kg/m’)E E} A7E0A <]
Ao} dxJ3te] MDRTBS] X|84d3-2] 29 o|Z21419]
3, F APEES] Fogh &Rt ey H2el o
? 747} XDR-TBE HIV 54 23] SAloM = 2=
A3} gl Aol Qlo] 7P Ta%k SHA dFer=
HuEm glov’ B AfeiE Fol3t zholg Hol]
53k 117o)2h= 42 XDR-TB $Al7} ejlo g F
A, mebs o B2 o] XDRTB 2P} E3H A
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Table 6. Predictors of treatment success

Univariate analysis Multivariate analysis
Variables Treatment Others OR* OR

success (n=86)  (n=84) (95% Cl) p-value (95% Cl) p-value
Age >40 42 (48.8) 52 619) 0587 (0.319~1082) 0,088
Male sex 52 (80.5) 57 679) 0724 (0.386~1360) 0316
BMI<185 kg/szr 16 (22.9) 26 (388) 0467 (0222~0983) 0045 0506 (0.237~1,080) 0078
Previous 2nd-line drugs treatment 13 (255) 19 (333) 0684 (0296~1579) 0374
=2 previous TB treatments 15 (29.4) 23 (426) 0562 (0250~1261) 0167
Far advanced disease 11 (12.8) 23 (274) 0389 (0.1776~0861) 0020 0404 (0,166~0.985) 0046
Cavitary disease 36 (42.9) 4 (557) 0597 (0.321~1,108) 0,102
Surgical treatment 6 (7.2) 4 (6.0) 1481 (0.402~5456) 0555
No. of TB drugs used before 47 (18) 49 (18 0947 (0.747~1202) 0656
No, of potentially effective TB drugs 4.9 (1.2) 45 (10 1459 (0976~2181)  0.066
Ofloxacin resistance 11 (12.8) 19 (22.6) 0502 (0222~1132) 0,097
XDR-TB 447 7 (8.3 0537 (0.1561~1905  0.336

Values are presented as number (%) or mean+SD.

BMI: body mass index; Cl: confidence interval; OR: odds ratio; TB: tuberculosis; XDR: extensively drug-resistant; Treatment success:
cure+treatment completion+short-term treatment completion,

*OR was for treatment success, Tp<O_O5 between treatment success and others,
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50 —=— Non-XDR MDR-TB L Sela] alm =
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00 10 20 30 40 50 60 70 80 %o 1o  oldE M8 L AmATE B w ont
Follow up periods (months) Linezolid7} =] ol|A] AR A& 20040745 E o]aL ]
Figure 1. Survival curve in XDR-TB and Non-XDR MDR- = AH&°1 &7k FAIO] B2 linezolid AMS- $-6} X| 227}
TB. There was no survival difference between XDR-TB + U 458 7FsAo] leu= S ofof thigk =5
and Non-XDR MDR-TB groups (p=0.1). XDR: extensively 7} dasich
drug-resistant; TB: tuberculosis; MDR: multidrug-resis- B R F3kA oty ¥ 7R Algo] ok A

tant, 20044 4] XDRTBE Aelah= kAol thak 7447

AR= ofloxacin®} kanamycin®l] thajA et Al =L cap-
7F dgsit gy =u e AFtellA% Non-XDR reomycing G5 7] @lARE AR E 1o, amikacino]
MDR-TBS} XDR-TB 7ol A84882] 2olg Holx|  thalrE= 28] AlP=A] ot XDRTBE] ul&o] 2137}

23 Bugh up o, =& 7FsAel ek B4, TR S 33} o=
2 MDR-TB] 2ol st M2 okA]' o] ko] 718Rks g 3]'03-—§O olof oJgk MejsAA] 7|
73z¥) 3 Jt}. Diarylquinolone (TMC-207)", nitroimi- YENE 7Fs7do] ok 53] ARAAER] S 5
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Table 7. Predictors of all-cause mortality

Univariate analysis

Multivariate analysis

Variables
Patients (n=29) HR* (95% Cl) p-value HR (95% Cl) p-value
Age>40 25 (86.2) 3.558 (1.234~10.260) 0.019
Male sex 25 (86.2) 3.571 (1.237~10.307) 0019 10521 (1.134~97604) 0,038
BMI<185 kg/m’ 15/26 (57.7) 3.575 (1.604~7967) 0.002 4064 (0967~17087) 0056
TB treatment history 10/16 (62.5) 4564 (1.818~11.461) 0.001
with 2nd-line drugs
=2 previous TB treatments 11/19 (67.9) 2948 (1.142~7.614) 0.025
Far advanced disease 12 (41.4) 3.286 (1,553~-6.952) 0.002 9743 (1918~49.496) 0,006
No. of previous used TB drug 5719 1.175 (0,962 ~1 .435) 0,113
No. of potentially effective TB drugs 27+14 0574 (0.349~0.943) 0.028
Ofloxacin resistance 12 (41.4) 2827 (1.324~6.037) 0.007
Cycloserine resistance 4 (13.8) 2452 (0.850~7.072) 0.097
XDR-TB 4 (138) 2340 (0.811~6.751) 0.116

Values are presented as number (%) or mean+SD,

AFB: acid-fast bacili; BMI: body mass index; Cl: confidence interval; HR: hazard ratio; TB: tuberculosis; XDR: extensively

drug-resistant,
*HR for all-cause mortality.
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