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Epidemiology 

WHO Global TB report 2017 
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2015   

• 95 % reduction in deaths due to TB 
• 90 % reduction in TB incidence 
• 0 % of affected families facing catastrophic costs due to TB 
 

by 
2035   
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Epidemiology 

 
• #1 cause of death by an infectious disease 

 
• ¼ of the world´s population infected 

 
• Increasing M. tuberculosis drug resistance 
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highest number of TB patients in history 
 

WHO Global TB reports 2013-2017 
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TB is not equally distributed in the world 
 



   Pneumo Update Europe 2018 

Tuberculosis trends Germany 2002-
2016 

Floyd K et al. Lancet Respir Med 2018 
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TB-prevalence in migrants to Germany 
- selection - 

Stadtmüller S. et al. Epi Bull 2017 

Country TB prevalence when entering Germany 

Somalia 1.871/100.000 

Ethiopia 1.037/100.000 

Eritrea 822/100.000 

Pakistan 616/100.000 

Syria 48/100.000 
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Number needed to screen to detect one case of TB 
- in migrants to Germany - 

Country number needed to screen 

Somalia 146 

Ethiopia n/a 

Eritrea 216 

Pakistan 729 

Syria 3434 

Bozorghmer K et al. Eur Respir J 2017 



   Pneumo Update Europe 2018 G 20 report Germany 2017 

... we highlight the importance of fostering R&D, in particular for priority 
pathogens as identified by the WHO and tuberculosis“. 

„AMR represents a growing threat to public 
health and economic growth ... 
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MDR 

              
-Rifampicin 
-Isoniazid 

XDR 
      

- MDR  
- > 1 Fluoroquinolones 
-      > 1 „2nd-line 

injectables“ 
        -  Amikacin 
         - Capreomycin 
         - Kanamycin 

Definitions: MDR- and XDR-TB 
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> 20% annual increase in MDR-TB world-wide 

WHO global TB reports 2010-2017 
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MDR-TB in Europe 

ECDC/WHO-Europe: Tuberculosis surveillance report 2018 
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countries new retreatment total 

Germany 2.2% 23% 160 

Hungary 2.9% 8.1% 27 

Latvia 7.6% 23% 62 

Lithuania 12% 47% 260 

Romania 2.8% 17% 730 

Belarus 38% 72% 1600 

Moldova 26% 56% 1400 

Russian Federation 27% 65% 47000 

Ukraine 27% 47% 10000 

EU neighbors 

EU 
 

Prevalence of MDR-TB in Europe (selection) 
- 2016 - 

WHO. Tuberculosis country profiles 2018 
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Prediction of the development of M/XDR-TB 

Sharma A et al., Lancet Infect Dis 2017 
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Take-Home Message I 

• ... historical „world record“ of TB patients 
 

• ... increase in M/XDR-TB 
 

• ... EndTB strategy is failing 
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Prevention 
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Goal of TB elimination plan  
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22 TB vaccine candidates  in development 

http://www.tbvi.eu/wp-content/uploads/2018/02/Summary-SWRTV_Finalproof.pdf 
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CMV-TB vaccine 

Hansen SG et al. Nat Med 2018 

https://www.dreamstime.com https://commons.wikimedia.org 
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CMV-TB vaccine 

Hansen SG et al. Nat Med 2018 

• all unvaccinated animals develoved TB 
 

• 14/34 (41%) of vaccinated animals protected 
 
 
 
 

• Strong CD4+ and CD8+ cell responses 
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Take-Home Message II 

• ... BCG does not protect from tuberculosis 
 

• ... 22 vaccine candidates in the development pipeline 
 

• ... RhCMV/TB: shows promissing pre-clinical results 
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Diagnostics 
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Xpert MTB/Rif „ULTRA“ 
pulmonary TB 

Dorman SE et al., Lancet Infect Dis 2018 

2368 patients, 8 countries, new cartridge 
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Xpert MTB/Rif „ULTRA“ 
TB-meningitis (csf) 

129 patients, HIV+, Uganda, new cartridge 
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Xpert MTB/RIF + BAL-ELISpot 
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Smear negative TB: Xpert + BAL-ELISpot 

98 % correctly classified diagnoses in 3 days 
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Xpert „XDR-TB“ 

Xie YL et al. N Engl J Med 2017 

308 patients, 2 countries, other new cartridge  
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Whole genome sequencing 
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whole genome sequencing 

Miotto P et al. Eur Respir J 2018 
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Choice of treatment regimen predicted by WGS 

Heyckendorf J et al., Antimicrob Agents Chemother 2018 

diagnosis 

therapy 
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Take-Home Message III 

• ... automated Mtb PCR become more sensitive 
 

• ... automated PCR expand to XDR-TB diagnosis 
 

• ... genotype2phenotype DST is the future 
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HRZE Treatment 
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Number of new TB drugs licenced since 1966 

2 
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TB drug pipeline 

www.newtbdrugs.org 
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TB treatment outcomes 

WHO. Global tuberculosis report 2017 
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How is cure from TB defined 

? 
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Treatment outcome is a matter of definition 

46 dsTB; 29 MDR-TB 

Heyckendorf J et al. Eur Respir J 2018 
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Treatment outcome is a matter of definition 

46 dsTB; 29 MDR-TB 

Heyckendorf J et al. Eur Respir J 2018 
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Take-Home Message 

• ... 2HRZE/4HR is still the standard of care for ds-TB 
 

• ... WHO treatment outcome definitions need revision 
 

• ... cure from M/XDR-TB is possible 
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List of Abbreviations 

AMR =  antimicrobial resistance 
BAL = bronchoalveolar lavage 
BCG = Bacille Calmette Guérin 
CC = correctly classified 
CMV = cytomegalovirus 
CSF = cerebrospinal fluid 
DS = drug susceptible 
DST = drug susceptibility testing 
E = ethambutol 
ELISpot = enzyme-linked immunospot 
EU = European Union 
H = isoniazid 
HIV = human immunodeficiency virus 
LR = likelihood ratio 
Ly = lymphocytes 
MDR = multidrug-resistant 
MGIT = mycobacterium indicator tube 
MTB = Mycobacterium tuberculosis 
NPV = negative predictive value 
PCR = polymerase chain reaction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PPV = positive predictive value 
R = resistant 
R = rifampicin 
RhCMV/TB = rhesus Macaque CMV/TB vaccine 
RIF = rifampicin 
S = susceptible 
TB = tuberculosis 
WGS = whole genome sequencing 
XDR = extensively drug-resistant 
Z = pyrazinamide 
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