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Treatment of Isoniazid—Resistant Pulmonary Tuberculosis

Won-Jung Koh, MD., O Jung Kwon, MD., Chang-Min Yu, MD.,
Kyeongman Jeon, M.D., Kyung Chan Kim, MD., Byoung-Hoon Leg, MD,,
Jung Hye Hwang, M.D., Eun Hae Kang, M.D., Gee Young Suh, MD.,,
Man Pyo Chung, M.D., Hojoong Kim, M.D.

Division of Pulmonary and Critical Care Medicine, Department of Medicine
Samsung Medical Center, Sungkyunkwan University School of Medicine
Seoul, Republic of Korea

Background : As an effective regimen for isoniazid (INH)-resistant pulmonary tuberculosis, several
treatment regimens have been recommended by many experts. In Korea, a standard regimen has not been
established for INH-resistant tuberculosis, and the treatment by individual physicians has been performed
on an empirical bases. The purpose of the present study was to retrospectively describe the treatment
characteristics and evaluate the treatment outcomes of patients with INH-resistant tuberculosis.
Materials and Methods : Sixty of 69 patients reported to have INH-resistant tuberculosis from 1994
to 2001 were retrospectively analyzed. Exclusion criteria included: death from other causes, with the
exceptions of tuberculosis and incomplete treatment, including a patient’s transfer-out.

Results : A previous tuberculosis history was found in 28 (46.7%) patients. The sputum smear for
acid-fast bacilli was positive in 44 (73.3%) patients, and 30 (50.0%) had cavitary disease. Streptomycin
resistance coexisted in 25.0% of isolates. INH was to be prescribed continuously, even after INH

resistance was reported, in 86.0% of patients. The treatment regimens were diverse between the
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— Treatment of isoniazid-resistant pulmonary tuberculosis —

patients according to drug regimen composition and treatment duration. The most frequent prescribed

regimen included rifampin, ethambutol and pyrazinamide, with and without INH, for the full 12-month

term of treatment. Treatment failure occurred in 13 (21.7%) patients. Cavitary disease (p=0.005) and a

treatment regimen with second-line drugs, excluding rifampin (p=0.015), were associated with treatment

failure. One patient experienced a relapse.

Conclusions : Standardized treatment guidelines will be needed in Korea to improve the treatment

efficacy for INH-resistant tuberculosis. (Tuberculosis and Respiratory Diseases 2004, 56:248-260)
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— Treatment of isoniazid-resistant pulmonary tuberculosis —

Table 1. Recommended regimens for the management of patients with isoniazid-resistant

pulmonary tuberculosis

Suggested regimen

Total duration of
treatment (mo)

ATS/CDC (1994) RIF, EMB, PZA 6
RIF, EMB 12
BTS (1998) RIF, EMB, PZA, SM for 2 mo and RIF, EMB for 7 mo 9
RIF, EMB, PZA for 2 mo and RIF, EMB for 10 mo 12
ATS/CDC (2003) RIF, PZA, EMB (a FQN may strengthen the regimen 6

for patient with extensive disease)

Definition of abbreviation: ATS=American Thoracic Society; CDC=Centers for Disease Control
and Prevention; BTS=British Thoracic Society; RIF=rifampin, EMB=ethambutol; PZA=
pyrazinamide; SM=streptomycin; FQN=fluoroquinolone

Table 2. Clinical characteristics of the 60 patients with isoniazid-resistant pulmonary

tuberculosis
Characteristics Number
Male/Female 39 (65.0%)/21 (35.0%)

Age, yr

Positive sputum smear

Acquired drug resistance

Coexistence to SM resistance

Cavity on chest radiography

Bilateral disease on chest radiography

median 41 (range 19-75)
44 (73.3%)
28 (46.7%)
5 (25.0%)
0 (50.0%)
9 (31.7%)

Definition of abbreviation: SM = streptomycin

A2 Windows& SPSS X2 13(SPSS Re
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Table 3. Treatment characteristics of the 60 patients with isoniazid-resistant pulmonary

tuberculosis
. Treatment duration (months)
Regimen 6 9 12 2-18 >3 Total
(H)REZ 4 7 11 6 28 (46.7%)
9HREZ and (H)RE ' 1 2 3 6 (10.0%)
(H)RE 1 o 3 (5.0%)
(HDRE + FQN 1 r 2 2 6 (10.0%)
Second-line drugs 1 1 2 7 11 (18.3%)
Others 2 2 2 6 (10.0%)
5 14 18 12 11
Total (83%)  (233%)  (300%) (200%)  (183%) 60

Definition of abbreviation: H=isoniazid, R=rifampin, E=ethambutol; Z=pyrazinamide, FQN=

fluoroquinolone; (H)=and/or isoniazid

“Use of one of the American Thoracic Society or British Thoracic Society recommended

regimens for treatments

! Pyrazinamide was discontinued after the 2-month initial phase.
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Table 4. Factors associated with treatment outcome in the patients with isoniazid-resistant

pulmonary tuberculosis

No. with failure

Factors No. treated p value
Sex Female 4/21 (19.0%) 1.000
Male 9/39 (23.1%)
Age <40 yrs 4/26 (15.4%) 0.115
>40 yrs 9/34 (26.5%)
Resistance Initial 4/32 (12.5%) 0.065
Acquired 9/28 (32.1%)
Coexistence of Yes 1/15 (6.7%) 0.153
SM resistance No 12/45 (26.7%)
Sputum smear Positive 12/44 (27.3%) 0.153
Negative 1/16 (6.3%)
Cavity on chest radiography Yes 11/30 (36.7%) 0.005
No 2/30 (6.7%)
Bilateral disease Yes 6/19 (31.6%) 0.312
No 7/41 (17.1%)
Continuous use of INH Yes 8/43 (18.6%) 0.360
No 5/17 (29.4%)
Treatment with second- Yes 6/12 (50.0%) 0.015
line drugs excluding RIF No 7/48 (14.6%)
Definition of abbreviation: SM=streptomycin, INH=isoniazid; RIF=rifampin
2 7sta A8E FAS #27F 208(33.3%) 2 Az Folle o FHo] Afsisint, 282402 %
2 X 8AFTES 783%(47/60)0] ATt 13%(21.7%) 7] A Ao 82 139 5, 22k A2
o $tab= 27] 670 ol e WA Amelx & A ZA o] WA 29 o] Shxlo A BzA #H A
Teta o gl AafstArt =9 AAE Fa THe e Aw 7 54
o 570 Adgt 84} 13 5 F=F Aol & AEstdeon, HFHoz F A At A
g Aol digk GARFAAANE FUIE AlE = 67 (10.0%) ] A Th
ato] AU Fds] oz e] o]gio] Eld A= z7] Wy Az Aue A 4789 AR
4goldrt. o5 F 3WL 22k AR ARE WA T FA/ATIE TS 1270489 0-6470)
st oy o Sl Al 198 #A5 A olor, A 1H(21%)dA HZHJL o]
A g $ HEHoZ o S JErh A= AE F 40N = AT v FA
CHAA A or olgalx] & ejellA o o= g ¥4 A #AGE Eokth
o Ak 9359 A BT 23 GAR A
55 AT AdAEs Hxdo= Alget 1 4. X|ZAalel 2HEl oIk}
o] 3AE xgele] 6 AAE TFHLE
T ol AFatdla, 3We A= 23 A= z7] W4 Az & AzAdde ddE AAE
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olugr, 4w} Ael SMol tIF Sukil el
F A GAE % by 4 FS4 w9
e Andde BAuA 2 G5 WY 97
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Table 5. Recommended doses of antituberculous drugs for adults

KATRD’ ATS/CDC BTS’ WHO"
INH 400 mg 5 mg/kg 300 mg 5 mg/kg
(max 300 mg) (max 300 mg)
RIF 450 mg (<50 kg) 10 mg/kg 450 mg (< 50 kg) 10 mg/kg
600 mg (=50 kg) (max 600 mg) 600 mg (> 50 kg)  (max 600 mg)
EMB 2 mo 800 mg (40-55 kg) 25 mg/kg for 2 mo 15 mg/kg
800 mg (<50 kg) 1200 mg (56-75 kg) then 15 mg/kg
1200 mg (=50 kg) 1600 mg (76-90 kg)  or 15 mg/kg
then 800 mg throughout
PZA 15¢g 1000 mg (40-55 kg) 15 g (<50 kg) 25 mg/kg

1500 mg (56-75 kg)

20 g (=50 kg)

2000 mg (76-90 kg)

Definition of abbreviation: KATRD=Korean Academy of Tuberculosis and Respiratory
Diseases; ATS=American Thoracic Society; CDC=Centers for Disease Control and Prevention;
BTS=British Thoracic Society; WHO=World Health Organization, INH=isoniazid; RIF=rifampin;

EMB= ethambutol; PZA=pyrazinamide

7bsAdoltt. dak dAdAe] AY &
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