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(New case)
○ Never being treated or being treated < 4 weeks

5.7%

25.6%

Zhao Y. NEJM 2012;366:2161-70.
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East and Central African/British Medical Research Council. Tubercle 1986;67:5-15.

Intensive Continuous

2SHRZ

4HR 166 2%

4HZ 164 8%

4H 156 10%

Sterilizing Activity

○ ATS/IDSA/CDC guidelines

○ WHO guidelines

○ Taiwan CDC guidelines



○ Isoniazid (INH) : 5 mg/kg/day (4 ~ 6)

○ Rifampin (RMP) : 10 mg/kg/day (8 ~ 12)

– Rifabutin (RBT) : 5 mg/kg/day

○ Ethambutol (EMB) : 15 ~ 20 mg/kg/day

○ Pyrazinamide (PZA) : 20 ~ 25 mg/kg/day

Peloquin CA, et al. IJTLD 1999;3:703-10.
Acocella G. Clin Pharmacokinetics 1978;3:108-27.
Pähkla R. J Clin Pharm Ther 1999;24:219-25.

Davidson PT, et al. Clin Chest Med 1986;7:425-38.
Grosset J, et al. Adv Tuberc Res 1970;17:107-53.
Zierski M. Pneumologie 1981;35:1075-1105.



65M, Chronic productive cough

○ DM, HTN, under control

○ Sm 4+, PCR-positive, Mtb

○ BH: 169 cm; BW: 58 kg

○ Rifinah (150/300) 2# QD

○ EMB (400) 2# QD

○ PZA (500) 2# QD Round Up, not Round Down

○ INH RMP

○ Rifabutin

○ EMB PZA

○ INH RMP

○ Rifabutin

○ EMB PZA



QD

Direct Observed Therapy – short course (DOTs)

○ Fostering compliance

– Shorten culture conversion time

– Reduce treatment failure

– Reduce relapse rate
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Yee D, et al. AJRCCM 2003;167:1472–7.Days of therapy
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○ Type A Reactions
–
–
–
– - - -
–

○ Type B Reactions
–
–
–
– (Idiosyncrasy) (Hypersensitivity)

PZA

○ AST/ALT >3X AST/ALT >5X
○
○ Creatinine 0.5 mg/dL
○ UA >13 mg/dL

○ toxic epidermal necrolysis
Stevens-Johnson syndrome

○
○
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• AST/ALT 5
• AST/ALT 3
• Bilirubin 3 mg/dL

• AST/ALT 2

INH, RMP, PZA, FQ



1.
1)
2)
3) 3 mg/dL

2. 

+ FQ + EMB
5.3.1

1-2

5-1

Date Drug Dose LFT

0 - - +
1 INH 100 mg
2 INH 200 mg

3 ~ 5 INH Full dose +
6 + RMP 150 mg
7 + RMP 300 mg

8 ~ 10 + RMP Full dose +
11 + PZA 250 mg
12 + PZA 500 mg
13 + PZA Full dose +



Int J Tuberc Lung Dis 2006;10:1318.

15 mg/kg → 1.1%

20 mg/kg → 1.9%

64
○ 2015/03/30 start HREZ

○ 2015/04/13 � VA 0.7 cataract

○ 2015/06/01 DC PZA

○ 2015/06/15 

– EMB

○ 2015/06/17 VA 0.2

○ 2015/06/18 stop all anti-TB drugs

○ 2015/06/26 optic nerve atrophy, VA 0.05

○ 2015/07/22 VA 0.01~0.02 OPA1 
mitochondrial dynamin like GTPase



(/1000) (/1000)

5042 102 22.5 (10.2~34.9) 5042 37 4.3 (0~9.0)

(mg/kg/day)

7~17.5 1506 34 18.4 (4.8~32.0) 1558 13 3.8 (0~9.7)

17.6~22.5 3236 45 15.4 (4.7~26.1) 3236 22 4.2 (0~10.1)

22.6~27.5 189 12 50.6 (0-110) 159 0 0

45 59 11 181.2 (0-464) 59 2 27.7 (0~124)

18~35 1841 19 15.2 (0.9~30) 1841 5 2.0 (0~5.7)

36~50 880 9 8.9 (0~20) 880 1 0.1 (0~0.3)

51~65 921 15 18.6 (0~45) 921 9 5.1 (0~18)

Ezer N, et al. Int J Tuberc Lung Dis 2013;17:447.

•

•
� EMB TBN Linezolid RFB INH Clofazimine

•

• EMB



○ HBV HCV HIV
– HBsAg anti-HCV Ab HIV Ag/Ab

○ 2 4 8
– CBC/DC AST ALT bilirubin uric acid BUN creatinine

○

○ HbA1c AC sugar

○ & CXR 3 2



H --- 9REZS 9REZ
R Rfb 2HBEZ / 4HB 2HBEZ / 4HB

Rfb 2HEZS / 16HEZ* 18HEZ*
E --- 2HRZ / 4HR 2HRZ / 4HR
Z --- 9HRE 9HR(E)

HR Rfb 9BEZS 9BEZ
Rfb 6EZQKT / 12EZQT* 18EZQT(S)*

HE --- 2RZKQT / 7RZQ 9RZQ
RE Rfb 2HBZ / 4HB 2HBZ / 4HB

Rfb 4HZQKT / 8HZQ* 12HZQ(S)*#

EZ --- 2HRQKT / 7HRQ 9HR(S)
HZ --- 2REQKT / 7REQ 9REQ(S)
RZ Rfb 9HBE 9HBE

Rfb 6HEQKT / 12HEQ*† 18HEQ(S)*†
HEZ --- 2RQKT / 7RQT 9RQT(S)

○ INH-R INH/RMP-R

○ DST

○ DST

○

○

○

○ SM/KM

○ 2-3 FQ+KM+TBN

○ RMP rifabutin RMP

○ rifamycin MDR-TB



•
– No RMP : 18M or short-course MDRTB regimen
– No PZA : 9M
– No INH or EMB : 6-9M

•
– FLQ LFX or MFX
– Injection SM KM
– Others prothionamide cycloserine

○ 48

○ HREZ

○ AST/ALT  98/87 PZA

○ EMB

○ INH

○ INH + RMP

10 X

� GenoType MTBDRplus INH RMP



MDRTB

○

○ HRE

○

○ X

○

MMWR 2003;52:RR-11

Interruption in Initial Phase

Yes No

Duration of 
Interruption

% planned doses in continuation phase completed

<80% ≥80%

Additional treatment 
may not be necessary

Duration of 
Interruption

< 3 months ≥ 3 months

Restart 4-drug 
regimen from the 

beginning

Continue treatment; 
if not completed in 

6 months, start from 
beginning

< 14 days ≥ 14 days

Restart 
from 

beginning

Continue 
treatment; if 

total not 
completed in 3 
months, restart 
from beginning

3

14

80%



○ possibility of resistance

○ early bactericidal, sterilizing activity

○ 3 effective drugs in intensive phase 

○ Cmax/MIC, penetration

○ DST, alternative drug, duration

○ reduce relapse, acquired resistance

○ resume? restart? necessary?

○ bi-directional screen, management


