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Acquired Drug Resistance during Standardized Treatment with
First-line Drugs in Patients with Multidrug-Resistant Tuberculosis

Doosoo Jeon, M.D."? Dohyung Kim, M.D.', Hyungseok Kang, M.D.', Jinhong Min, M.D., Nackmoon Sung,

Ph.D.', Soohee Hwang, M.D.', Seungkew Park, M.D,, Ph.D.'?

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

Background: First-line drugs, if sensitive, are the most potent drugs in the treatment of multidrug-resistant
tuberculosis (MDR-TB). This study examined the frequency and risk factors associated with acquired drug resistance
to first-line drugs during a standardized treatment using first-line drugs in patients with MDR-TB.

Methods: This study included patients who were diagnosed with MDR-TB at the National Masan Tuberculosis
Hospital between January 2004 and May 2008, treated with standardized first-line drugs, and for whom the pre-
and post-treatment results of the drug susceptibility test were available. Their medical records were reviewed
retrospectively,

Results: Of 41 MDR-TB patients, 14 (34.1%) acquired additional resistance to ethambutol (EMB) or pyrazinamide
(PZA). Of 11 patients initially resistant to isoniazid (INH) and rifampicin (RFP), 3 (27.3%) acquired additional
resistance to both EMB and PZA, and 3 (27.3%) to PZA. Of 18 patients initially resistant to INH, RFP and EMB,
6 (33.3%) acquired additional resistance to PZA, Of 6 patients initially resistant to INH, RFP and PZA, 2 (33.3%)
acquired additional resistance to EMB. Ten of the 41 MDR-TB patients (24.4%) changed from resistant to susceptible.
No statistically significant risk factors associated with acquired resistance could be found.

Conclusion: First-line drugs should be used cautiously in the treatment of MDR-TB in Korea considering the potential
acquisition of drug resistance,
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Table 1, Laboratory institutes of drug susceptibility test

Critical concentration ( z2g/mL)

Institute Method Pre-treatment Post-treatment
H R E Z

NMTH Absolute concentration 02 40 20 PZAse 9 (22.0%) 8 (92.7%)

KIT Absolute concentration 02 40 20 PZAse 25 (61.0%) 3 (7.3%)

GCRL Absolute concentration 02 40 20 PZAse 4 (9.8%) 0

SCL Proportion 02 1 5/10 PZAse 3 (7 2%) 0

Total 1 (100%) 1 (100%)

NMTH: national masan tuberculosis hospital; KIT: Korean institute of tuberculosis; GCRL: green cross reference laboratory; SCL:
seoul clinical laboratory; H: isoniazid; R: rifampicin; E: ethambutol; Z: pyrazinamide; PZAse: pyrazinamidase,
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Table 2, Baseline characteristics of 41 patients with multi-
drug-resistant tuberculosis

Characteristics No. (%)

Male 4 (82.9%)
Age, median (range) 4 (17~79)
Family history of tuberculosis 10 (24.4%)
Diabetes mellitus 2 (29.3%)
Smear positive 9 (95.1%)
Previous tuberculosis treatment

None 17 (41.5%)

First-line drugs only 20 (48.8%)

Second-line drugs 4 (9.7%)
Initial resistance to

HR 11 (26.8%)

HRE 18 (43.8%)

HRZ 6 (14.6%)

HREZ 6 (14.6%)

H: isoniazid; R: rifampicin; E: ethambutol; Z: pyrazinamide,
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Table 3. Frequency of acquired drug resistance during treatment with first-line drugs

Pre-treatment Post-treatment

Change of DST

Treatment duration®, median days (range)

Re to No. (%) Re to No. (%) EMB PZA
HR 11 (100%) HR 5 (45.4%) No change 111 (68~117) 60 (60)
HRE 3 (27 .3%) Acquired resistance 98 (50~117) 60 (60~117)
HREZ 3 (27.3%) Acquired resistance 90 (73~103) 60 (60)
HRE 18 (100%) HRE 11 (61.1%) No change 111 (69~271) 60 (31~68)
HREZ 6 (33.3%) Acquired resistance 2 (33~241) 60 (33~110)
HR 1 (5.6%) Reverted 172 (172) 60 (60)
HRZ 6 (100%) HRZ 1 (16.7%) No change 156 (156) 60 (60)
HREZ 2 (33.3%) Acquired resistance 9 (77~101) 60 (60)
HRE 3 (50.0%) Reverted 123 (117~153) 60 (56~62)
HREZ 6 (100%) HRE 6 (100%) Reverted 1 (64~126) 60 (57~64)

DST: drug susceptibility test; Re: resistance; H: isoniazid; R: rifampicin; E: ethambutol; Z: pyrazinamide,
*Duration of treatment until the date of sputum collection for post-treatment drug susceptibility test,

oA 28 715o] QI 127(29.3%) TS T
skaL St o5 S FA Z2d A5 =l o3| B
stats wl, A A3 As5He| gl AldA= 178
(41.5%), BA 12} FAA 2 72do] Q= A= 201
(48.8%), #7 22} FAWA) RIE?M U= A= 47
(9.7%)°1 34Tt
12} A3A| X5 A FAlA FARA] INH, RFP
ok S 1ol Sal= 1178(26.8%), INH, RFP, EMBe]|
141%49— Hol 3kxl= 187(43,.8%), IHH, RFP, PZAC] WA
x]f 6'8(14.6%), INH, RFP, EMB, PZAol| 25
A= 678 (14.0%) 01Tk, 13} A A A
=l Xd ‘—’W’J?*é Artel A5 T EAREE AL AR
7 AY 7|13ke] F9EE 110931~ 277)010t. 2t A
Aol A HARE AlgEE 713e] BIvE Table 1
of it} BE tid SAEL AR A ARt B
1E]7)7}A] INH, RFP, EMB, PZAZ TFAE T3S
o] Wigkom pZA Fof7|7ke] SRk 60U (31~ 117)
o]t

2, F7t Wy

10

HE o gl

ok
an
o

2lIx}

o Sk} 417 = 1478(34.1%) 4] 12} A4 X5

5 7HA] oPde] okAlel| thal 7t Uido] E5u it
12} 3A3A] A5 A INH, REPOIRH Ul/dS BAIH 1178
= A8 % 31(27.3%) A EMBS} PZAC, 3%(27.3%) 0l
A PzAY] 7} WAL Bl 54.60 (6/11)el4 F7hiA
o] FE=EtKTable 3). X|& 7 INH, RFP, EMBe]| W43
< B 184 T 67(33.3%) 014 PZAS| thgk UjAdo]

200

55 INH, RFP, PZAY| WAS Hel 61 = 21
(33.3%)l4] EMBell /o] g5}, 14} 3 A3 A
A UAeIE AVt As $ g o R Hgke e
= 1078(24.4%)011aL, o] 5 9gellx] PZA, 178X EMB
7} FHEde s AgkE )

P g2t 5 WAl kA7t g o2 Hgke 10

85 ALt WS 53 Tn=14)7 Y531HA] 2
T(n=17)< Bl ), W &5t e sAHS
2 gt HEdAE HaT = YISIcKTable 4),

k
Mzt

B AT o 84} 419 7 1478(34.19%0) 004 F7F
/Jo] F5=|of, AU A SAlellA] B 12} A
Al A8 F Tl Aufgh A5l EMBS}F PZAC]
gk 271 F5uUAde] B Hlvr) =38 Bt

CHAIW A X 5elx 12 EAlE 7P 29 E
7 } il— ekdo] 93t A2 Bt 5]13}(’ Mukher-
jee 5= TR SHE 14 FAIYAE tAAEE
L ZIEOW 7V $AH 0= Asfor & okAlR Harst
ek, et AARAZ TS AR kAl At
A7} BAE77EA] Q3 Alfto] Qa1 o] 7RE F1F
AREEAE Rl AP AEAdolet sttiete 7t
WAEE5S 7Fede aEfslor ghttal FAle] Aarskal
Aol P Aol FeJ7h Fasict,

n)=g5eks]el vl AREAGAEE 23 X8
AIZE Al AR S o]t 13} A Aol gk kgt



Tuberculosis and Respiratory Diseases Vol 66, No. 3, Mar, 2009

Table 4, Univariate analysis of risk factors associated with acquired drug resistance during treatment with first-line drugs

Acquisition of drug resistance

p-value
No (n=17) Yes (n=14)
Male 6 (94.1%) 11 (78.6%) 0.304
Age, median (range) 7 (25~79) 44 (17~71) 0.350
Body mass index, median (range) 192 (13.5~26.3) 193 (183.8~259) 0.961
Family history of tuberculosis 3 (23.5%) 11 (21.4%) 1.000
Diabetes mellitus 3 (23.5%) 8 (42.9%) 0.441
Smear positive 6 (94.1%) 13 (92.9%) 1.000
Previous tuberculosis treatment 0.765
None 7 (41.2%) 5 (35.7%)
First-line drugs only 9 (562.9%) 7 (60.0%)
Second-line drugs 1 (5.9%) 2 (14.3%)
Initial resistance to 0.488
HR 5 (29.4%) 6 (42.9%)
HRE 11 (64.4%) 6 (42.9%)
HRZ 1 (5.9%) 2 (14.3%)
Radiological finding
Severity 0415
Minimal 2 (11.8%) 2 (14.3%)
Moderate 4 (23.5%) 6 (42.9%)
Far advanced 11 (64.7%) 6 (42.9%)
Bilateral disease 15 (88.2%) 10 (71.4%) 0.370
Cavity 13 (76.5%) 9 (64.3%) 0.693
Bilateral cavity 7 (41.2%) 3 (21.4%) 0,280
H: isoniazid; R: rifampicin; E: ethambutol; Z: pyrazinamide,
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