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Nothing new from the TB front?Nothing new from the TB front?Nothing new from the TB front?Nothing new from the TB front?

� Diagnostics: Sputum microscopy (R. Koch, 1882); cultural 
groth

� Therapy: Combination therapy Isoniazid, Rifampin, 
Ethambutol, Pyrazinamid; since Selman A. Waksman’s 
Streptomycin (1947) developed in the 1960s

� Prevention: BCG (G. Calmette, C. Guérin, 1921)
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� Diagnostics: Sputum microscopy (R. Koch, 1882); cultural 
groth

insufficient, esp. in HIV patients

� Therapy: Combination therapy Isoniazid, Rifampin, 
Ethambutol, Pyrazinamid; since Selman A. Waksman’s 
Streptomycin (1947) developed in the 1960s

MDR, XDR

� Prevention: BCG (G. Calmette, C. Guérin, 1921)

effective only against miliary TB and tuberculous meningitis
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Consequences for vaccine developmentConsequences for vaccine developmentConsequences for vaccine developmentConsequences for vaccine development

� intracellular pathogen: Priming and boost of the cellular 
immune system;

� dormant infection: pathogen sleeps, immune system must 
attack anyway

� persistence over tens of years: pre- versus postexposition
vaccine

� Latency and exogenous reinfection: vaccine must be more 
effective than natural infection
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Possible strategies of vaccine developmentPossible strategies of vaccine developmentPossible strategies of vaccine developmentPossible strategies of vaccine development

� Live vaccine: attenuated M. tuberculosis or recombinant M. 
bovis BCG

� subunit vaccine: Subunits (immunodominant antigens, 
peptides etc.)

� DNA-vaccine

� recombinant bacteria or viruses expressing mycobacterial
antigens
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Induced apoptosis of macrophages by 
rBCGDureC:Hly-listeriolysin
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Vaccine Efficacy against TB

* From 1,000,000 auf 5,000 organisms in  the lung
(99.5% growth inhibition)  Grode et al., J. Clin. Invest., 
2005

r-BCG∆∆∆∆ureC:HlyBCG

200-fold reduction*3-fold reductionClinical isolate
(Beijing family)

13-fold reduction

Vaccine

130-fold  reductionLab strain
(H37Rv)

Pathogen
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Next stepsNext stepsNext stepsNext steps

� Further improvement of rBCG vaccine candidates

� Introduction of latency antigens 

� Introduction of cytokine genes

� Deletion of anti-apoptotic genes

� metabolically active, non-replicating M. tuberculosis

� Enhancement of the immune response
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