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Epidemiology 
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WHO: End TB Strategy http://www.who.int/tb/post2015_strategy/en/ 

Goal of TB elimination plan  
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European Centre for Disease Prevention and Control/WHO Regional Office for Europe.  

Tuberculosis surveillance and monitoring in Europe 2017  

New TB cases in Europe 
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17% increase in new TB cases since 2012 

WHO Global TB Reports 2013-2016 
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21% annual increase in MDR-TB 2009-2015 

WHO Global TB Reports 2010-2016 
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Shah NS et al. N Engl J Med. 2017 Jan 19;376(3):243-253. 

Transmission of Extensively Drug-Resistant Tuberculosis in South Africa 
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Community transmission of XDR-TB 

Shah NS et al. N Engl J Med. 2017 Jan 19;376(3):243-253. 
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Take-Home Message 

• ... all time „world record“ of TB patients 

 

• ... increase and transmission of M/XDR-TB 

 

• ... success of the EndTB strategy is unlikely 
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Prevention 
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Ruhwald M et al. Lancet Respir Med 2017; 5:259-68 
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Ruhwald M et al. Lancet Respir Med 2017; 5:259-68 

C-Tb has QFT comparable test performance 
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Zak DE  et al.  Lancet 2016; 387: 2312–22 

A blood RNA signature for tuberculosis disease risk: 

  

A prospective cohort study 
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mRNA signature to predict future TB 

Zak DE  et al.  Lancet 2016; 387: 2312–22 
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mRNA signature to predict future TB 

Zak DE  et al.  Lancet 2016; 387: 2312–22 
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Moderate sensitivity, high specificity 

Zak DE  et al.  Lancet 2016; 387: 2312–22 
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Kik SV et al.  Lancet 2016; 388: 2233 

Predicting tuberculosis risk 
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... little added value 

Kik SV et al.  Lancet 2016; 388: 2233 
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Lange C et al. Pathog Immun. 2016;1(2):308-329  
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Numbers needed to treat to prevent TB 

 

Lange C et al. Pathog Immun. 2016;1(2):308-329  
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Take-Home Message 

• ... new skin test (C-Tb) is not better than QFT 

 

• ... mRNA signatures predict TB better than QFT 

 

• ... MUCH room for improvement for a biomarker 
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Diagnosis 
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Sweeney TE et al. Lancet Respir Med. 2016 Mar;4(3):213-24 

Genome-wide expression for diagnosis  

of pulmonary tuberculosis:  

 

a multicohort analysis 
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Sweeney TE et al. Lancet Respir Med. 2016 Mar;4(3):213-24 

Study Design 
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Sweeney TE et al. Lancet Respir Med. 2016 Mar;4(3):213-24 

Sweeney TE et al. Lancet Respir Med. 2016 Jun;4(6):e29 

 

ROC curve analyses of 3 gene signature 



   Pneumo Update Europe 2017 

Stagg HR et al. Emerg Infect Dis. 2016 Mar;22(3):482-90. 

Decreased Time to Treatment Initiation 

for Multidrug-Resistant Tuberculosis 

Patients after Use of Xpert MTB/RIF Test, 

Latvia 
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Stagg HR et al. Emerg Infect Dis. 2016 Mar;22(3):482-90. 

Xpert (A) vs nonXpert (B) guided diagnosis 
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Stagg HR et al. Emerg Infect Dis. 2016 Mar;22(3):482-90. 

Xpert reduces time to treatment initiation in 

MDR-TB 

nonXpert guided 

Xpert guided 
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Dheda K et al. Lancet Respir Med. 2017 Mar 15. pii: S2213-2600(17)30079-6 

The epidemiology, pathogenesis, transmission,  

diagnosis, and management of multidrug-resistant,  

extensively drug-resistant, and incurable tuberculosis 
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Dheda K et al. Lancet Respir Med. 2017 Mar 15. pii: S2213-2600(17)30079-6 

Whole genome sequencing 
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Votintseva AA et al. J Clin Microbiol. 2017 May;55(5):1285-1298. 

Proof of principle: Result in one day! 
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antibiotic polymorphisms result 

isoniazid katG S315T	(agc/aCc)	
R 

 

rifampicin, rifabutin rpoB S450L (tcg/tTg) R 

streptomycin rpsL K43R (aag/aGg) R 

ethambutol 
embA -12c/t 

embB M306V (atg/Gtg) 

I 

R 

pyrazinamide pncA	L182S	(ttg/tCg)	 R 

moxifloxacin, gatifloxacin, 

ofloxacin, 
levofloxacin, ciprofloxacin 

gyrA D94G (gac/gGc) R 

amikacin rrs 1401 a/g R 

kanamycin rrs 1401 a/g R 

capreomycin rrs 1401 a/g R 

Ethionamide, 

prothionamide 

ethA A89E (gcg/gAg) 

ethA S266R (agc/agG) 
I 

delamanid wt S 

PA-824 wt S 

bedaquiline Rv0678 E55D (gaa/gaC) unknown 

clofazimine Rv0678 E55D (gaa/gaC) unknown 

linezolid rplC T71T (acc/acT) S 

cycloserine wt S 

PAS thyX A220A (gcc/gcT) S 

possible enhanced 

growth rate 
rpoC G332S (ggc/Agc) yes 

Genotype Beijing	Ancestral	3	  

 

WGS-report 

Courtesy: C. Lange 
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Take-Home Message 

• ... diagnosis of active TB by 3-gene signature 

 

• ... Xpert reduces time to treatment in MDR-TB 

 

• ... WGS is entering clinical practice 
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Treatment 
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Boeree M et al. Lancet Infect Dis. 2017 Jan;17(1):39-49. 

High-dose rifampicin, moxifloxacin,  

and SQ109 for treating tuberculosis: 

 

a multi-arm, multi-stage randomised controlled trial 
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Benefits of high dose rifampicin therapy  

Boeree M et al. Lancet Infect Dis. 2017 Jan;17(1):39-49. 
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Malherbe M et al. Nat Med. 2016 Oct;22(10):1094-1100. 

Persisting positron emission tomography  

lesion activity and Mycobacterium tuberculosis mRNA  

after tuberculosis cure 
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Only 14% of patients have resolved 

inflammation at the end of treatment (PET-CT)  

Malherbe M et al. Nat Med. 2016 Oct;22(10):1094-1100. 
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Günther G et al. N Engl J Med. 2016 Sep 15;375(11):1103-5 
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Take-Home Message 

• ... high-dose Rifampicin is safe and effective 

 

• ... PET-CT may help to define radiological cure 

 

• ... treatment outcome definitions should be revised 
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List of Abbreviations 

ACS = Adolescent cohort study 

AUC = Area under the curve 

CT = Computated tomography 

DST = drug susceptibility testing 

E = ethambutol 

ES = Effect Size 

FDR = False discovery rate 

GC6 = Grand Challanges 6-74 

GEO = Gene expression omnibus 

GSExxxx = Gene expression datasets in 

GEO 

I  = intermediate 

IGRA = interferon-γ release assay 

H = isoniacid 

LTBI = Latent infection with M. 

tuberculosis 

M = Moxifloxacin 

MDR = multidrug-resistance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mfx = moxifloxacin 

NNT = number needed to treat to prevent 

one case 

NPV = Negative predictive value 

PET = Positron emission tomography 

PPV = Positive predictive value 

Q = SQ109 (a investigonal TB drug) 

QFT = Quantiferon Gold in tube test 

TB = tuberculosis 

R = resistance 

RIF = rifampicin 

RNA  = Ribonucleic acid 

ROC = Receiver operator curves 

S = susceptible 

TST = Tuberculin Skin Test 

WGS = whole genome sequencing 

WT = wild type 

XDR = extensively drug-resistance 

Z = pyrazinamide 


