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Classification of Drug Resistant 
Tuberculosis

• Primary or Initial drug resistant

• Secondary or Acquired drug resistant

• Drug resistant (DR)

– Mono-drug resistant

– Poly-drug resistant

• Multi-drug drug resistant (MDR)

• Extensively drug resistant (XDR)

• Totally drug resistant (TDR)



First Line Drugs

• Isoniazid

• Rifampicin

• Pyrazinamide

• Ethambutol

• Streptomycin



Second  Line Drugs (6 classes)
*  Aminoglycosides : Kanamycin, Amikacin

*  Fluoroquinolones : Levofloxacin,  
Moxifloxacin

*  Cyclic polypeptide        :  Capreomycin

*  Serine analog        : Cycloserine,Terazidine

*  Thioamide                      : Ethionamide, 
Prothionamide

• Salicylic acid derivatives  :  PAS

• Oxazolidinone                  : Linezolid

• Clofazimine



Diagnosis of DR/MDR/XDR-TB

• Clinical signs and symptoms are not specific

• Chest X-ray is not specific

• Diagnosis of DR/MDR/XDR is based on result 
of drug susceptibility test 

• Standard susceptibility test take time of 8-12 
weeks to get result

• Rapid DST is recommended by WHO but is 
only for INH and RMP



Principle of MDR-TB Treatment

• Number of drug used to treatment MDR : at  least 4  
drugs that are likely to sensitive

• Duration of using aminoglycoside injection : 6 
months and 4 months after culture negative

• Duration of treatment :  18 months after 
culture negative

• Any case with known MDR from DST ,  treatment 
must be changed to MDR regimen

• Surgical intervention should be considered in every 
MDR/XDR-TB patients



Proposed Treatment Regimen

• Kanamycin or Amikacin for 6 months 
because less likely to resist

• Levofloxacin is the recommended 

fluoroquinolone ( listed in the essential 
drug list)

• Ethionamide

• Cycloserine

• PAS



Current Tuberculosis Treatment ?

• Standard treatment is short course six 
months regimen

• Too long to patient. Patient usually lost from  

treatment  after few months when 
symptoms improve

• Too many drugs mean difficult to swallow

• Too many drugs mean more adverse drug 
reactions



Treatment of MDR/XDR-TB ?

• Use injection drug for more than 6 months

• Treatment is more than 20 months

• Treatment composes of 4 – 5 toxic second 
line  drugs

• Almost all of patients experienced with some 
kinds of adverse drug reactions

• Availability of second line drugs

• Treatment success is less than 80 %



What do we need for TB treatment?

• New drugs for shortening duration of treatment 
both susceptible and resistant TB.

• Less number of drug to use for treatment of 
both susceptible and resistant TB. 

• New drug should have

- Bacteriocidal, sterilizing activity against 
M.tuberculosis

- Favorable PK/PD

- Less toxic

• New drug should not every expensive so that 
every patient can access to drug



New  Drugs for MDR/XDR-TB Treatment 
?

• Bedaquiline (TMC 207)

• Delamanid (OPC 68673)

• Oxazolidinone

- Linezolid

- Sutezolid (PNU 100480)

- AZD 58473

• Ethambutol derivative

• PA 824
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Bedaquiline (TMC 207)

• Bedaquiline is 100 mg per tablet

• Cmax is 3-5 µg/ml. (MIC of M.tuberculosis is 
0.03-0.3 µg/ml for both susceptible and 
resistant strains).

• Half life is 5-7 days, Time to Cmax is 5 hours.

• Dosage is 4 tablets (400 mg.) once daily for  
14 days and then 2 tablets (200 mg.) three 
times per week  for 22 weeks. 

• Taking with meal will enhance absorption.

• No data of using  in hepatic or renal 
impairment patients. 



Bedaquiline (TMC 207)

• Two patients had SAE (death) but not related 
to study drug ( hepatoma and hemoptysis).

• No adverse drug reaction related to 
Bedaquiline. All adverse drug reactions were 
related to back ground regimen drugs and 
tuberculosis. 

• Slightly prolonged QT interval in ECG was 
observed in some patients but no clinical 
significance
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Sutezolid (PNU 100480)
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