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The global crisis of antibiotic drug resistance
“A post-antibiotic era - in which common infections and minor injuries can kill”

ANTIMICROBIAL RESISTANCE Global Report on surveillance 2014

46

Extensively drug-resistant tuberculosis

Extensively drug-resistant TB (XDR-TB) had been reported by 92 countries by the end of 2012 (Figure 16).

Figure 16  Countries that notified at least one case of extensively drug-resistant TB (XDR-TB) by the end 
of 2012
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A total of 75 countries and 4 territories reported representative data from continuous surveillance or special 
surveys on the proportion of XDR-TB among MDR-TB cases. Combining their data, the proportion of MDR-
TB cases with XDR-TB was 9.6% (95% CI: 8.1%–11%). Of these countries, 13 reported more than 10 XDR-TB 
cases. Proportions of MDR-TB cases with XDR-TB are highest in Azerbaijan (Baku city: 12.8%), Belarus (11.9%), 
Latvia (16.0%), Lithuania (24.8%) and Tajikistan (Dushanbe city and Rudaki district: 21.0%).

4.1.3  Global public health response to 
drug-resistant tuberculosis

Coverage of drug susceptibility testing

Targets included in the Global Plan to Stop TB 2011–
2015 (2) stipulate that by 2015 all new cases of TB 
considered at high risk of MDR-TB (about 20% of all 
new confirmed cases), as well as all previously treated 
cases, should receive DST for at least the first-line 
drugs rifampicin and isoniazid, and that all patients with 
confirmed MDR-TB should also be tested for XDR-TB.

Globally, 5% of new bacteriologically confirmed TB 
cases and 9% of those previously treated were tested 
for MDR-TB in 2012. The proportions have increased 
slightly in recent years but remain below the target set 
for 2012 by the Global Plan. Among TB cases which 
were notified and confirmed as MDR-TB in 2012, 23% 
were reported to have had DST carried out for both 
fluoroquinolones and second-line injectable drugs, 
to test for XDR-TB. Much more widespread use of 
routine DST is urgently needed to improve the detection 
of MDR-TB and XDR-TB. Expansion of DST will require 

strengthening of laboratory capacity, the introduction 
of new rapid diagnostics, and improved reporting 
from diagnostic centres. The increasing recognition of 
XDR-TB in the world (Figure 16) reflects the increased 
risk of acquisition of additional drug resistance or the 
increased transmissibility of resistant strains of TB 
when care and prevention are inadequate.

4.1.4  Notification of MDR-TB cases and 
enrolment on treatment

The very limited use of DST in many countries is 
one of the main reasons why the number of patients 
with diagnosed MDR-TB remains low. In total, 
approximately 84 000 cases of MDR-TB were notified 
to WHO in 2012, with India, the Russian Federation 
and South Africa reporting more than a half of these 
cases. For 27 high burden countries, the estimated 
MDR-TB cases among notified pulmonary cases in 
2012, notified cases of MDR-TB and enrolments on 
MDR-TB treatment in 2009–2012, and treatment 
outcomes reported for the cohort starting treatment 
in 2010 are shown in Table 16.
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Most antibiotic drugs are bacterial protein synthesis inhibitors
the macrolide drugs

Erythromycin
- longest service time	


- widely-prescribed	


- drug-resistance

Telithromycin

- newest generation macrolide	


- more effective	


- no drug-resistance, yet.

Macrolides (antimicrobial spectrum wider than penicillin) treat infections by 
Gram-positive bacteria, such as respiratory tract and soft-tissue infections 



Mechanisms of antibiotic action on the ribosome
the macrolide myth
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certain stalling sequences lead to drug resistance

suggested mechanisms of antibiotic action

- nascent protein has to be present to stall translation?	


- macolide acts on ribosome directly (disables ribosome)?!
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Question I: 	


Does macrolide act on the bacterial ribosome without the 

presence of a nascent protein ?



Macrolide antibiotics allosterically predispose the ribosome

Collaborators: the Schulten lab (UIUC)

2014 PNAS, minor revision submitted

ERY can predispose an empty ribosome.

ERY

folded-in

looped-out

looped-out

folded-in

revealed by joint efforts of biochemical experiments and BW simulations
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Macrolide antibiotics allosterically predispose the ribosome

Collaborators: the Schulten lab (UIUC)

2014 PNAS, minor revision submitted

revealed by joint efforts of biochemical experiments and BW simulations



Question 2: 	


What is the role of nascent proteins in regulating antibiotic action?



Nascent protein mediated ribosome stalling with antibiotics

Collaborators: the Schulten lab (UIUC), the Wilson lab (LMUM, Germany)2014 Nat. Commun, in press

an atomic structure solved by the 
molecular dynamics flexible fitting 

(MDFF) method
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