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Multidrug-Resistant Tuberculosis
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Multidrug-resistant TB (MDR-TB)
Resistant to Isoniazid and Rifampin

• MDR-TB
– Primary infection with resistant 

bacteria
– Develop in the course of a 

patient’s treatment
• Not respond to the standard six 

month treatment with first-line 
anti-TB drugs
– Can take up to two years or more 

to treat with drugs
• Less potent
• More toxic
• Much more expensive

Multidrug-resistant/Rifampicin-resistant TB

GLOBAL TUBERCULOSIS REPORT 2017, P46

• Globally in 2016, an estimated 4.1% of new cases and 19% of previously 
treated cases had MDR/RR-TB.

• There were an estimated 600,000 incident cases of MDR/RR-TB in 2016, with 
cases of MDR-TB accounting for 82% (490,000) of the total. 
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Percentage of Bacteriologically Confirmed TB Cases 
Tested for RR-TB, 2009−2016

GLOBAL TUBERCULOSIS REPORT 2017, P75

• In 2016, coverage of testing for rifampicin resistance was 33% for new TB 
patients and 60% for previously treated TB patients, and 41% overall
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Treatment Outcomes for New and Relapse TB Cases 
and MDR/RR-TB Cases 2012−2015 Globally

GLOBAL TUBERCULOSIS REPORT 2017, P88
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Global TB Emergency 1993
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Directly Observed Treatment, Short-course 
DOTS
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The Stop TB Strategy
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• Pursue high-quality DOTS 
expansion and enhancement

• Address TB/HIV, MDR-TB and 
other challenges

• Contribute to health system 
strengthening

• Engage all care providers
– Public–Public and Public–

Private Mix (PPM) 
approaches

– International Standards for 
Tuberculosis Care

• Empower people with TB, and 
communities

• Enable and promote research

Prevent and Control Multidrug-resistant TB

• Management of MDR-TB 
under programmatic 
conditions is feasible, 
effective and cost-effective
when implemented in the 
context of a well-
functioning DOTS program 
and based on WHO’s DOTS-
Plus policy guidelines

• The key actions for 
preventing and controlling 
drug-resistant TB include
– Use of recommended

treatment regimens
– A reliable supply of quality-

assured first- and second-line 
anti-TB drugs

– Adherence to treatment by 
patients
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(DOTS)
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MDR-TB
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5

(DOTS-Plus)
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MDR-TB
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CDC Monitoring (1)
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CDC Monitoring (2)
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CDC Monitoring (3)
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2006 12
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2007 5
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Fluoroquinolone 
2007 8

Characteristics of Multidrug-Resistant Mycobacterium tuberculosis in Taiwan: A Population-based Study. Infect 
Genet Evol 2011;11:633–9
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494 MDR isolates: 28.9%  resistant to ofloxacin

Fluoroquinolone



• Streptomycin/Kanamycin/Amikacin
• Capreomycin
• Levofloxacin/Moxifloxacin
• Prothionamide
• Cycloserine/Terizidone
• p-aminosalicylic acid (PAS)
• Clofazimine
• Linezolid
• Bedaquiline
• Delamanid
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2008 5

Eur Respir J 2005; 25: 564–9
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Resistance results show low predictive values when 
the resistance prevalence is  <10%

Essential to continue proficiency evaluation 
of DST to ensure that all laboratories meet 

the criteria of competency



2008 5
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2008

64
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MDR-TB

MDR-TB:46
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Performance Assessment of the GenoType MTBDRplus Test and 
DNA Sequencing in Detection of 

Multidrug-Resistant Mycobacterium tuberculosis

J Clin Microbiol 2009; 47:2520–4
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1. Use of recommended treatment regimens  2. Adherence to treatment



The Union World Conference on Lung Health
Cape Town, 2007

Professor Charles Daley
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Isolation Room
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2

• The intensive phase of MDR-TB treatment should consist of at least four
second-line anti-TB drugs that are likely to be effective
– MDR regimens should include at least pyrazinamide, a fluoroquinolone, an 

injectable anti-TB drug, ethionamide (or prothionamide) and either 
cycloserine or PAS

• The intensive phase lasts at least eight months in total
– At least four months past culture conversion 

• Injectable anti-TB drugs should be given once daily
– The injectable agent may be given three times a week, preferably only after 

culture conversion
• The total length of treatment

– At least 20 months in most patients not previously treated for MDR-TB
– Previously treated for MDR-TB generally receive at least 24 months of 

therapy
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WHO Treatment Guidelines for Drug-resistant TB, 2016

• At least five effective TB 
medicines during the 
intensive phase, including 
pyrazinamide and four core 
second-line TB medicines 
– One chosen from Group A
– One from Group B
– At least two from Group C

• Clofazimine and linezolid
– Core second-line medicines 

• P-aminosalicylic acid
– Add-on agent

• Macrolides
– No longer indicated
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The timing of surgery may be earlier in the course of the disease
• Generally, at least two months of therapy should be given prior to resection 

surgery to decrease the bacterial infection in the surrounding lung tissue
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Clin Infect Dis 2016;62:887–95 
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4
Patient-centered DOTS-plus Program( )

• Each dose is given as directly observed therapy (DOT) 
throughout the treatment
– -- --



4
Patient-centered DOTS-plus Program:
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4
Patient-centered DOTS-plus Program
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4
Patient-centered DOTS-plus Program
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4
Patient-centered DOTS-plus Program
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40 (1)
MDR-TB

•
– Isoniazid/Ethambutol/Rifampin

Streptomycin/Pyrazinamide
Rifabutin

•
– Kanamycin/Moxifloxacin  

Prothionamide/PAS 
• 2 months 
• PAS—GI upset

– Kanamycin/Moxifloxacin     
Prothionamide/Cycloserine
• 4 months

– Moxifloxacin/Prothionamide
Cycloserine
• 15 months
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40 (2)
MDR-TB
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46
MDR-TB/Poor Sugar Control

Before treatment Treatment, 2 months
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28
Kanamycin+PAS+Moxifloxacin+Prothionamide+Ethambutol

Hepatitis (AST:476;  ALT:1206) (Prothionamide---Cycloserine)
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43 (1)
Kanamycin+Moxifloxacin+Pyrazinamide+Prothionamide+PAS
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43 (2)
AST: 1607 U/L,  ALT: 2239 U/L, HBV DNA: 69,107,408 (normal <20 IU/ml) HBsAg(+)
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39
Prothionamide-related Hypothyroidism
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44
KM+Moxifloxacin+Ethambutol+Pyrazinamide+Cycloserine+Linezolid+Isoniazid

(Rifampin + Low level isoniazid + Prothionamide resistant)
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Peripherally Inserted Central Catheter, PICC

Effectiveness of a Government-Organized and Hospital-Initiated 
Treatment for Multidrug-Resistant Tuberculosis Patients

A Retrospective Cohort Study

PLoS One 2013;8(2):e57719

2000-2006: 61%
2007-2008: 82%



Treatment Outcomes of Multidrug-Resistant 
Tuberculosis in Taiwan: Tackling Loss to Follow-up
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Clin Infect Dis 2018;67(2):202–210

2007-2012: 82.4%
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GeneXpert MTB/RIF Assay

•
• MTB

Rifampin
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28

• 2012-4-16 
–

• 2012-4-18 
– MDR-TB

• 2012-5-22
–
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WHO’s Policy Recommendations 2016

• For patients with confirmed
rifampicin-resistant TB or MDR-
TB, SL-LPA may be used as the 
initial test, instead of phenotypic 
culture-based DST, to detect 
resistance to fluoroquinolones

• For patients with confirmed 
rifampicin-resistant TB or MDR-
TB, SL-LPA may be used as the 
initial test, instead of phenotypic 
culture-based DST, to detect 
resistance to the second-line 
injectable drugs
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MDR-TB
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Bedaquiline and Delamanid
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MDR-TB
65 y/o: 24.5%
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• Cure the TB patient the first
time around 

• Provide access to diagnosis 
• Ensure adequate infection 

control in facilities where 
patients are treated 

• Ensure the appropriate use 
of recommended second-line 
drugs

Leave No One Behind
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