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Global epidemiology of multidrug and extensively 
drug-resistant tuberculosis

In 1994, World Health Organization and the International Union Against Tuberculosis and 
Lung Disease launched the Global Project on Anti-tuberculosis Drug Resistance Surveillance. 
The project has three main principles: (1) the sample was representative of all tuberculosis 
(TB) cases in the setting under investigation, (2) new TB patients were clearly distinguished 
from patients who have been previously treated, (3) quality-assured drug susceptibility testing 
(DST) was applied through collaboration with Supranational Reference Laboratory Network.  
New cases was defined as patients who did not have any prior anti-tuberculosis treatment 
(for as much as one month) and previously treated cases was defined as patients who had 
been previously treated for TB for one month or more. Drug resistance among new cases 
might result from the transmission of drug-resistant M. tuberculosis. Drug resistance among 
previously treated cases contains a combination of three types of resistance: (1) patients who 
have acquired resistance during TB treatment, (2) patients who have been primarily infected 
with a resistant strain and subsequently failed therapy, and (3) patients who have been re-
infected with a resistant strain. Combined drug resistance was defined as the proportion 
of drug resistance among all cases regardless of prior treatment, which may represent an 
approximation of the level of drug resistance in the community. Multidrug-resistant TB 
(MDR-TB) was defined as TB caused by strains of Mycobacterium tuberculosis that are 
resistant to at least isoniazid and rifampicin, and extensively drug-resistant TB (XDR-TB) as 
MDR-TB plus resistance to a fluoroquinolone and at least one second-line injectable agent 
(amikacin, kanamycin and/or capreomycin).

The fourth report on global anti-tuberculosis drug resistance provided data on drug-resistant TB 
between 2002 and 2007. This report included data of 90,726 patients from 83 countries. The 
median prevalence of MDR-TB in new TB cases was 1·6%, ranging from 0% in eight countries 
to 19·4% in Moldova and 22·3% in Baku, Azerbaijan. The prevalence of MDR-TB in new TB 
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cases was >6% in 15 settings; 2 of the 15 settings were provinces in China and 12 in countries 
of the former Soviet Union.  The median prevalence of MDR-TB in previously treated TB cases 
was 11.7%. Six countries reported no patients with MDR-TB, whereas 55.8% of retreatment 
cases in Baku (Azerbaijan) and 60% in Tashkent (Uzbekistan) had MDR-TB. 

In 2009, WHO released the fourth edition of Guidelines for the surveillance of drug resistance in 
tuberculosis, aiming at assisting national TB control programmes in developing the mechanisms 
of surveillance based on routine DST. Recently, WHO published an updated report on MDR- 
and XDR-TB. In 2008, an estimated 440 000 cases of MDR-TB emerged, accounting for 3.6% 
of all incident TB cases globally. About 50% of MDR-TB cases worldwide are estimated to 
occur in China and India. China has conducted its first nationwide drug resistance survey; the 
proportions of MDR-TB among new TB cases was 5.7% and among those previously treated 
25.6%, confirming previous estimates that about 100 000 MDR-TB cases are emerging in China 
annually.

Available time trend data revealed decreased proportion of MDR-TB among TB patients in Orel 
and Tomsk oblasts (Russian Federation), Hong Kong Special Administrative Region (China), 
Estonia, Latvia, Lithuania and the United States of America, likely reflecting the impact of 
efforts in controlling drug-resistant TB. 

Previously anti-tuberculosis treatment is a known risk factor for drug-resistant TB. The 
prevalence of MDR-TB was usually high among those who failed retreatment of tuberculosis. 
While outbreak of drug resistant TB had been reported among people living with HIV, the 
association between HIV and MDR-TB is not yet well established. 

Among reported cases with sufficient data, 5.4% of MDR-TB cases were found to have XDR-
TB. Eight countries reported XDR-TB in more than 10% of MDR-TB cases; six of these 
countries were in Eastern Europe and Central Asia.

In 2008, there were 29 423 MDR-TB cases reported throughout the world. The proportion of 
treatment success among all reported MDR-TB cases was 60% (95%CI: 55–66); that among 
new MDR-TB cases 64% (95%CI: 55–72) and among previously treated MDR-TB cases 58% 
(95%CI: 52–64).
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To control MDR- and XDR-TB, it is crucial to prevent the emergence of drug-resistant TB 
through proper tuberculosis treatment, to strengthen infection control, and to ensure access to 
timely diagnosis and effective treatment of drug-resistant TB.
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Mechanisms of Drug Resistance in Mycobacterium 
tuberculosis

Despite the availability of chemotherapy and BCG vaccine, tuberculosis (TB) remains a leading 
infectious disease worldwide. Increasing emergence of drug-resistant TB (MDR-TB and XDR-
TB) poses particular threat to the treatment and control of TB. In this presentation, the problem 
of drug-resistant TB and its causes will be briefly reviewed, and the current treatment principle 
will be discussed in the context of drug resistance and persistence. The mechanisms by which 
TB bacteria become resistant to antibiotics will be examined. The fitness and virulence of drug-
resistant TB strains will be briefly discussed. The implications of understanding the molecular 
basis of drug resistance on rapid detection of drug-resistant TB along with different molecular 
tests will be discussed. The importance of rapid detection of MDR/XDR-TB for more effective 
treatment will be emphasized by the example of a rifampin-dependent/enhanced MDR-TB. 
Finally, new promising TB drug candidates in clinical trials will be briefly reviewed along 
with their advantages and limitations. It is proposed that a multi-pronged, systems approach, 
combining rapid diagnosis of drug-resistant TB, more effective new TB drugs and vaccines, 
conducive socioeconomic, nutritional and immune factors, and political commitment, is required 
for more effective control of TB and drug-resistant TB. 
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