




























•  Isoniazid 
•  Rifampin 
•  Pyrazinamide 
•  Ethambutol 
•  Rifabutin* 
•  Rifapentine 

First-Line Drugs Second-Line Drugs 
•  Streptomycin 
•  Cycloserine 
•  p-Aminosalicylic acid 
•  Ethionamide 
•  Amikacin or kanamycin* 
•  Capreomycin 
•  Levofloxacin* 
•  Moxifloxacin* 
•  Gatifloxacin* 



Ethambutol  
 EMB 

Isoniazid   INH 

Pyrazinamide  PZA 

Rifampin   RIF 

Rifapentine  
 RPT 

Streptomycin  SM 







•  Epidemiologic information  

•  Clinical, pathological, chest x-ray findings    

•  Microscopic examination of acid-fast bacilli 
(AFB) in sputum smears  

•  Nucleic acid amplification test (when performed) 











A.  Preferred; should 
generally be offered 

B. Alternative; acceptable  
to offer 

C. Offer when preferred/ 
alternative  regimens 
cannot be given 

D. Should generally not  
be offered 

E. Should never be offered 

I. 
At least one properly 
randomized trial with 
clinical endpoints 

II. 
Clinical trials that either 
are not randomized or 
were conducted in 
other populations 

III. 
Expert opinion 

Strength of the Recommendation Quality of Supporting Evidence 

*IDSA-Infectious Diseases Society of America;                                       
USPHS-U.S. Public Health Service 





Is 
specimen 

collected at end 
of initial phase (2 
months) culture 

positive? 

NO YES 

Place patient on initial-phase regimen:   
INH, RIF, EMB, PZA for 2 months 

Give continuation-
phase treatment of 

INH/RIF daily or twice 
weekly for 4 months 

High clinical suspicion for active TB 

Algorithm to Guide Duration of Continuation-
Phase Treatment for  

Culture-Positive TB Patients 



Give continuation-phase 
treatment of INH/RIF 

daily or twice weekly for 
7 months 

Give continuation- 
phase treatment of 

INH/RIF daily or twice 
weekly for  
4 months  

NO YES 
Was 
there 

cavitation 
on initial 
CXR? 

NO YES 
Is the 

patient HIV 
positive? 

Algorithm to Guide Duration of Continuation-
Phase Treatment for Culture-Positive TB 

Patients (Continued)


Give continuation- 
phase treatment of 
INH/RIF daily for  

7 months 



Initial Phase


Continuation Phase


*  Continuation phase increased to 7 months if initial chest x-ray shows cavitation                
and specimen collected at end of initial phase (2 months) is culture positive 

(Rated: AI in HIV-negative, AII in HIV-positive patients)


2 months - INH, RIF, PZA, EMB daily (56 doses, within 8 weeks) 

Options: 
1)  4 months - INH, RIF daily (126 doses, within 18 weeks) 
2)  4 months - INH, RIF twice / week (36 doses, within 18 weeks) 
3)  7 months - INH, RIF daily (217 doses, within 31 weeks)* 
4)  7 months - INH, RIF twice / week (62 doses, within 31 weeks)*   



* Regimen rated BII for HIV-positive patients with CD4+ T-lymphocytes cell count 
>100/µl. Not recommended for those with CD4+ T-lymphocytes cell count < 100/µl 

Continuation Phase


Treatment of Culture-Positive TB (2) 
Twice-Weekly Options  

(Rated: AII for HIV-negative, BII for HIV-positive patients*)


0.5 months - INH, RIF, PZA, EMB daily (10-14 doses, within 2 
weeks) 
THEN 
1.5 months - INH, RIF, PZA, EMB twice / week (12 doses, within 6 
weeks) 

Options: 
1)  4 months - INH, RIF twice / week (36 doses, within 18 weeks) 
2)  7 months - INH, RIF twice / week (62 doses, within 31 weeks) 

Initial Phase




Continuation Phase


Treatment of Culture-Positive TB (3) 
Thrice-Weekly Options  

(Rated: BI for HIV-negative, BII for HIV-positive patients)


Initial Phase

2 months - INH, RIF, PZA, EMB 3 times / week (24 doses, 
within 8 weeks)  

Options: 
1)  4 months - INH, RIF  3 times / week (54 doses, within 18 weeks) 
2)   7 months - INH, RIF  3 times / week (93 doses, within 31 weeks) 



* Twice weekly dosing is not recommended for persons with CD4+ T-lymphocytes 
cell count < 100/µl 

Treatment of Culture-Positive TB (4) 
Regimens without Pyrazinamide 

(Rated: CI for HIV-negative, CII for HIV-positive patients)


Continuation Phase


2 months - INH, RIF, EMB daily (56 doses, within 8 weeks) 

Initial Phase


Options: 
1)  7 months - INH, RIF daily (217 doses, within 31 weeks) 
2)  7 months - INH, RIF twice / week (62 doses, within 31 weeks)* 



Algorithm to Guide Treatment of  
Culture-Negative TB 

High clinical suspicion for active TB despite 
negative smears based on: 

•  Abnormal chest x-ray 
•  Clinical symptoms 
•  No other diagnosis 
•  Positive tuberculin skin test 

Patient placed on initial phase regimen:  
INH, RIF, EMB, PZA for 2 months 



Algorithm to Guide Treatment of  
Culture-Negative TB (Continued) 

Give continuation- 
phase treatment  
of INH/RIF daily 

or twice weekly for 
2 months 

NO YES 

Was 
there 

symptomatic 
or chest x-ray 

improvement after 
2 months of  
treatment? 

NO YES 
Is 

initial 
culture 

positive? 

Continue  
treatment for 

culture-positive TB 

•  Discontinue treatment 
•  Patient presumed to 

have LTBI 
•  Treatment completed 



Initial Phase


Continuation Phase


*  All cultures are negative, but evaluation at 2 months reveals clinical 
and chest x-ray response to antituberculosis drug therapy 

2 months - INH, RIF, EMB, PZA daily (56 doses, within 8 
weeks) 

Options: 
1)  2 months - INH, RIF daily (56 doses, within 8 weeks)  
2)  2 months - INH, RIF twice / week (16 doses, within 8 weeks) 









•  Completion primarily defined by number of 
ingested doses within specified time frame  

•  Examples  

 1)  6-month daily regimen (7 days/wk) =    
  at least 182 doses of INH and RIF, and           
  56 doses of PZA             

 2)  6-month daily regimen (5 days/wk) = 
  at least 130 doses 





YES 

Start over 
from the 
beginning 

Is the 
treatment 
completed 

within 3 
months? Start over 

from the 
beginning 

Continue 
treatment to  
complete 
total doses 
warranted 

NO 

NO YES 

How long is the interruption? 

Is it < 14 
days? 



-Additional treatment  
may not be necessary if 
sputum was AFB smear 
negative at baseline 
-If sputum smear was 
positive, continue 
treatment to complete 
planned total number of 
doses warranted 

NO YES Is it  
<80%? 

Is the 
duration of 
interruption  
<3 months? 

Start initial phase  
4-drug regimen 
from beginning 

What is the total percentage of doses completed? 

NO YES 

Continue treatment; 
if not completed in 
6 months, start  
initial phase 4-drug 
regimen from 
beginning 



Abdominal pain 
Abnormal liver function test  
results 
Fatigue 
Lack of appetite 
Nausea 
Vomiting 
Yellowish skin or eyes 
Dark urine 

Hepatitis Isoniazid, 
Pyrazinamide, 
or 
Rifampin 

Blurred or changed vision 
Changed color vision 

Eye damage Ethambutol 

Skin rash Allergy Any drug 
Signs and Symptoms Adverse Reaction Caused by 



Upset stomach, vomiting, lack 
of appetite 
Joint aches 
Gout (rare) 

Gastrointestinal 
intolerance 
Arthralgia 
Arthritis 

Pyrazinamide 

Balance problems 
Hearing loss 
Ringing in the ears 
Abnormal kidney function test 
results 

Ear damage 

Kidney damage 

Streptomycin 

Tingling sensation in hands and 
feet 

Peripheral 
neuropathy 

Isoniazid 
Signs and Symptoms Adverse Reaction Caused by 



Easy bruising 
Slow blood clotting  
Upset stomach 

Interferes with certain 
medications, such as birth 
control pills, birth control 
implants, and methadone 
treatment 

Thrombocytopenia 

Gastrointestinal 
intolerance 
Drug interactions 

Rifamycins 
• Rifabutin 
• Rifapentine 
• Rifampin 

Signs and Symptoms
Adverse Reaction
Caused by












*  Except for central nervous system (CNS) TB,  including meningitis; length 
of therapy is 9-12 months 





Figure 1.  Prevalence of  combined multidrug-resistant tuberculosis in countries and regions 
surveyed between 1994 and 1999      

      Infect Dis Clin N Am 2002, 16:1022-1025 
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