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Tuberculosis in Switzerland

Year Cases Incidence/ 
100.000

Cases RR-
TB

2016 625 7.22 17

2017 557 6.27 11

2018 511 5.93 7

2019 440 4.99 20

2020 373 4.23 ?

2021 366 4.20 5

2022 321 4.35 ?

https://www.bag.admin.ch/bag/de/home/zahlen-und-statistiken/zahlen-zu-
infektionskrankheiten.exturl.html/



Tuberculosis worldwide 2022

• HIV+ 38.4 mill. worldwide
• 1.5 Mill. new infections
• 28.7 Mill. ART
• 650.000 mill. deaths

World TB Report 2022, UNAIDS 2022

10.6 million new cases 2021
1.6 million deaths

incidence 127/100.000



Impact of COVID – 19 on global TB notifications

WHO 2021

- 18% less notified cases 2020 
compared to 2019

- from 7.1 million 2019 to 5.8 
million 2020

- First time in 20 years > in TB 
deaths



Europe1 Africa Ukraine1 Russia1

Switzer-
land1

South-
Afrika1

Namibia2

2015

TB incidence
2020 
(n/100.000)

25 220 73 46 4.7 554 460

New MDR
(%)

18.0 2.5 28.0 32.0 1.25 3.4 3.9

MDR in 
retreatment
(%)

54.0 12.0 55.0 67.0 ND 7.1 8.7

1WHO 2019/2021
2MOHSS Namibia 2016

MDR-/ preXDR- / XDR-TB

Definition: MDR: resistance to rifampicin und isoniazid
preXDR: MDR plus fluoroquinolone
XDR: MDR + fluoroquinolone + bedaquiline or linezolid

Global burden: 450.000 incident cases 2021  / 162.000 started treatment



Lange et al, Pathogens und Immunity 2017

IGRA/TST: PPV und NNT for the prevention of active TB



Gupta et al. Nature Medicine 2021

www.periskope.org

personlized calculator for risk of
incident TB 



Treatment options for latent TB

• Isoniazid für 6 months / 9 months

• Rifampicin für 4 months

• Rifampicin /Isoniazid für 3 months

• (Rifapentine / Isoniazid für 12 weeks 1 x weekly)

• Rifapentine / Isoniazid für 1 month daily

Swindells, NEJM 2019
ECDC 2019
WHO 2020

But – Rifapentine not 
licensed in Europe



New concepts for sputum free diagnosis and risk prediction: host 
transcription signatures (RISK6, Sweeney3)

Penn – Nicholson et al. Sci Rep 2020
Sutherland et al. CID 2021

Requirements: 
 Non sputum biomarker

• predicting progression to active TB, 
• diagnosing disease
• monitoring the response to TB 

Concept:
 single, parsimonious host-blood

transcriptomic signature

Methode: qRT- PCR – RNA expression analysis
Upregulated: GBP2, FCGR1B, SERPING1
Downregulated: TUBGCP6, TRMT2A, and SDR39U1

TB risk prediction of RISK6

Transcript expression ratios in relation
to time to TB diagnosis

Triage vs Xpert Ultra of Sweeney 3



Incipient and subclinical TB 

Drain et. al; CMR 2018
Frascella et al. CID 2020

50% of bacteriologically confirmed TB is subclinical in pooled prevalance survey data



Point of care Test - TB
- with high sensitivity and specificity-

POC 
TB



Fuji LAM in HIV + patients

Szekaly et al., medRxiv 2022



Xpert MTB/XDR

Xie et al, NEJM 2017

Gene – Targets: 

Isoniazid (katG/inhA)

Flourquinolines (gyrA/gyrB)

Kanamycin (rrs/eis)

Amikacin (rrs/eis

Ethionamide (inhA)

vs. culture (MGIT 960)

vs. sequencing



Sequencing based DST replaces pDST?

Groppel et. al. CID 2021
Mehaan et al. , Nature Microbiology 2019

Prediction of phenotypic resistance by
NGS



tNGS in Namibia with Deeplex assay



Grzybowski and Enarson 1978, ammended 2011

Shortening of standard TB treatment to 4 months now possible….

Dorman et al. NEJM 2021

Favourable outcomes: 

- 4RHZE/2RH – 90.4%

- 4 Rifapentine Moxifloxacin Isoniazid
Pyrazinamide – 88.4%

- 2 Rifapentine Isoniazid Pyrazinamid / 2 
Rifapentine Isoniazid -85.8%

But Rifapentine not registered in Europe



(Pre) XDR- TB Therapy for 6 months: (Ze)NIX TB - Pretomanid, Linezolid und 
Bedaquiline

Conradie et al, NEJM 2020
Conradie et al, NEJM 2022

NIX- TB ZeNIX-TB1

1200 mg Linezolid 1200 mg 
Linezolid
26 weeks

600 mg 
Linezolid
26 weeks

XDR MDR All

Favorable. 
(%)

89 92 90 93 91

Unfavorable
(%)

11 8 10 7 9

Death (n) 6 1 7 0 0

Relapse(n) 1 1 2 0 1

2020: NiX TB: Linezolid 1200 mg (81% neuropathy, 42% myelosuppression)
2022: ZeNiX: Linezolid 600 mg  (24% neuropathy, 2% myelosuppression) 

1 41% XDR; 47% pre XDR, 12% MDR



RR -TB therapy for 6 months: TB PRACTECAL - Moxifloxacin, Pretomanid, 
Linezolid und Bedaquiline

Press release MSF Oct 2021
Abstract CROI 2022

Ismail et al. Lancet Inf Dis 2021
Chesov, ERJ 2021

BPalM

n=151

BPaL

n=126

BPalC

n=123

Standard of
care

n=152

Favorable. (%) 89 77 81 52

Unfavorable (%) 11 23 19 48

Recurrence (n) 0 3 1

Deaths (n) 0 0 1 2

≥AE Grade III (%) 19 22 32 59

Linezolid 16 weeks 600 mg/ 8 weeks 300 mg

But: South Africa 3.8.% Bedaquline resistance prevalence
Moldova: 15% of patients with treatment emerging Bedaquiline resistance



Grzybowski and Enarson 1978, ammended 2011

High prevalence
M/XDR-TB



Proportion of countries where the drug is available, but no DST – 41 
European countries 2021

Günther et al. ,CMI 2022

- but since 2020 definition of XDR- TB: MDR-TB plus FQ plus BDQ or LQ



Post TB lung disease in a African hospital chest service

Günther G, Ithete S, IJTLD 2021
Romanowski. Lancet Inf Dis 2019

Mortality after TB is approximately 3 x higher then in the 

general population



Post / Long- tuberculosis vs Post / Long COVID in the literature

Pubmed 22.10.2022

Search „post tuberculosis“ - 241

Search „post COVID“ - 5098


