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TB diagnostics

Central to district Point of care

MacLean et al. 2020 J Clin Microbiol 58: e01582-19 https://msfaccess.org/rapid-tb-test-people-living-hiv

3.5$

https://msfaccess.org/rapid-tb-test-people-living-hiv


TB diagnostics R&D

https://www.treatmentactiongroup.org
/resources/pipeline-report/2020-
pipeline-report/https://www.finddx.org/tb/

https://www.treatmentactiongroup.org/resources/pipeline-report/2020-pipeline-report/
https://www.finddx.org/tb/


WHO recommendations (2020)

Xpert MTB/RIF
Xpert MTB/RIF Ultra 

Truenat MTB (Plus)
Truenat MTB/RIF Dx

LAMP

Should be used 
Initial test for all
Signs of TB and EPTB

May be used 
Initial test for all
Signs of TB

May be used 
Replace microscopy
Signs of TB

TB LAM

Recommended  
PLWHA
Inpatients
- Signs of TB/EPTB
- AHD
- CD4 <200
&
Outpatients
- Signs of TB/EPTB
- CD4 <100

LPA

May be used
Initial test to replace 
phenotypic DST
First line: RIF and INH 
resistance
Second line: FLQ & SLIDs

9.98$ 9.0$

3.5$

6$
*

7.5$
*

* FIND negotiated prices: https://www.finddx.org/pricing/

WHO consolidated guidelines on TB: Module 3

https://www.finddx.org/pricing/
https://www.who.int/publications/i/item/who-consolidated-guidelines-on-tuberculosis-module-3-diagnosis---rapid-diagnostics-for-tuberculosis-detection


TB diagnostics: national policy adoption

https://msfaccess.org/sites/default/files/MSF_assets/TB/Docs/TB_Report_OutOfStep_3rdEd_ENG_2017.pdf

• STEP
UP
FOR
TB
2020
• TB Policies

in 37 countries
• Will be released 

soon

https://msfaccess.org/sites/default/files/MSF_assets/TB/Docs/TB_Report_OutOfStep_3rdEd_ENG_2017.pdf


52% countries recommend Xpert MTB/RIF as initial 
test for all

40% countries with Xpert for all policy have made 
the test widely available

7% countries recommend TB LAM for PLWHA
0% have made the test available

46% recommend TB LAM for PLWHA
less than half make the test available 

Singhroy et al. 2020



TB GeneXpert : time for $5 per test

https://www.msfaccess.org/time-for-5

https://www.msfaccess.org/time-for-5


TB GeneXpert : Cost of goods sold (COGS) analysis

Annual sales volume (millions)

CO
G

S 
($

)

COGS at 10 M/y + 20% profit + S&M
With remaining royalties: 
$4.64 + $0.93 + $1 = $6.57

Without any remaining royalties:
$2.96 + $0.59 + $1 = $4.55
Cartridges can be sold with profit at 
$5-7 including S&M

8.72



Impact of COVID on TB diagnosis and R&D

http://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf

http://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf


Impact of COVID on TB diagnosis and R&D

• Per 3-month lockdown and 10-month restoration: 6.3 additional TB cases 2020-2025

• COVID-19 could setback the fight against TB at least 5 to 8 years

• Integration of COVID and TB testing needed

• Bi-directional TB-COVID testing: do not delay TB testing

• Significant expansion of molecular testing capacity needed

• Diagnostic companies should not de-prioritize TB test production nor R&D over COVID

SARS-CoV-2MTB RIF

9.98$ 19.8$



Optimal TB diagnostic service delivery

• Adopt all WHO recommendations in national policies and translate into practice

• RMD for all TB suspects and at all health care levels, including specimen referral

• TB LAM in both inpatient and outpatient settings, and a PHC level

• TB LAM adoption in TB & HIV policies, GF & PEPFAR proposals when eligible

• Prevent TB in prisons: screening for TB on entry - mass screening - contact screening

• Community advocacy to demand governments to scale up RMD and TB LAM



www.finddx.org

TB diagnostic pipeline and opportunities arising from COVID
Morten Ruhwald, MD, PhD
Head of TB programme
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COVID-19 HAS CHANGED THINGS…
13

Glaziou P. https://www.medrxiv.org/content/10.1101/2020.04.28.20079582v1
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Notifications India - 2020 vs 2019

Total Public Notified-2020 Total Private Notified-2020

Total Public Notified-2019 Total Private Notified-2019

Backlog of 
497,713 cases 
MAR-AUG

Nikshay data, Sanjay Sarin FIND India

https://www.finddx.org/covid-19/pipeline
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A rich pipeline of connected TB diagnostics

* Connectivity enabled

TB LAMP 
(EIKEN)

2nd line drugs LPA –
TB

(Hain Lifescience)

1st line drugs LPA – TB
(2nd gen)

(Hain Lifescience; NIPRO 
Corporation)

MTB/RIF(Gen
eXpert; 

Cepheid)

2010 2015 2016 2017 2018

TB LAM RDT
(Alere) MTB/RIF Ultra 

(GeneXpert; 
Cepheid)

TrueNat TB & RIF
(Molbio)

2019 2020 2021

4 centralized assays 
TB, INH & RIF

(Roche, BD, Hain, Abbott)

MTB/XDR
10 color system 

(GeneXpert; 
Cepheid)

Genoscholar
PZA-TB 
(Nipro)

CAD solutions fpr CXR 
interpretation

Omni POC 
MDR test
(Cepheid)

New Field friendly 
IGRA and skin tests

(Qiagen, SII…)

SILVAMP 
TB LAM 
(FujiFilm)

ExiStation XDR 
(Bioneer) Target 

Seqencing

Stoll processing 
solutions

Ultra 
sensitive 

LAM

202x

Host 
transcriptomic 

profiling (many)

MBLA Bacterial load 
assay (LifeArc)

**

*

*

*
*

*
*

*

*

*

…and many others
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Fujifilm SILVAMP TB LAM
First in a new generation of highly sensitive LAM assays

Designed for the POC in LMIC’s where patients seek care
Urine-based, rapid time-to-result, instrument-free and safe

Enhanced sensitivity to detect TB in all PLHIV
Around twice as sensitive compared to existing POC LAM assay

High diagnostic yield
LAM based assays pick up patients faster and is complementary to sputum-based 
assays

Additional emerging data
•Children
•Extrapulmonary TB
•HIV-negative TB
•Mortality

Planned to support WHO 
review in 2021

Lawn et al. 2017

High Specificity for Immediate Treatment Initiation
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FujiLAM twice as sensitive as AlereLAM in PLHIV, first data on HIV negative

PLHIV (5 cohorts, n=1595)

Broger et al, PLOS Med 2020

Population Site Sensitivity % 
(95% C.I.)

Specificity % 
(95% C.I.)

Adults (n=187) South Africa 25.0 (13.3 – 42.1) 98.1 (94.5 – 99.3)
Adults (n=185) Peru 64.6 (53.6 – 74.2) 100.0 (96.5 – 100.0)

Broger et al. J Clin Invest 2020. (in press)

HIV uninfected patients
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Digital xray with CAD 
- offers new opportunities for TB and COVID-19 screening

Source: https://www.delft.care/x-ray-systems/; http://jlkgroup.com/; 
http://design.fujifilm.com/en/business/calneo-xair/ 
Murphy K, Radiology 2020; Qin et al Sci.rep. 2019; Yoo SH et al Frontiers 2020

www.ai4hlth.org

TB

COVID

FujiFilm CalneoXair

JLK inspection

Delft Light
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R&D policy reform –
From TB to Covid-19:
Profit-driven models failing 
public health emergencies
Sharonann Lynch
MSF Access Campaign
TBEC Webinar
October 2020



1/ Checklist: Equitable biomedical R&D
1. Needs-driven: evidence-based, driven by public health needs and suitable for people and 

places that need them most 

1. Coordinated: financial and technical resources are directed towards high priority gaps and 
needs and reduce duplication

2. Open and collaborative: sharing of research knowledge improves efficiency and 
accelerates progress. Compounds in the public domain

3. Equitable: public goods 
– free from IP restrictions/barriers
– priced as close as possible costs of goods
– Available through sufficient production capacity, including transfer of technology

4. Transparent:
– Clinical trial protocols, and results
– Agreements and licenses
– R&D funding and costs
– Costs of goods
– Pricing and regulatory policies



2/ TB R&D: funding

Source: TAG. Tuberculosis Research Funding Trends 2005 – 2018



3/ Case study Cepheid
• 1990s-2000s: Government funding for instrument development

– U.S. government $165 million to develop the GeneXpert instrument

• 2012: Public + BMGF funding for TB tests (MTB/RIF cartridges)
– Unitaid, the Bill & Melinda Gates Foundation, and US government 

subsidy of $11.1 million to “buy down” TB test price to $9.98
– Cepheid, 8 years and millions of tests later, refuse to reduce the 

price

• 2020: Public funding for Cepheid development of Covid-19 test
– U.S. government: $3.7 million for Xpert SARS-CoV-2 test

• Cepheid
– Pricing, shockingly, at $19.80 each for LMICs
– Supply: only 20% of its manufacturing capacity for LMICs



2018: Xpert MTB/RIF Ultra

Annual sales volume (millions)

CO
G

S 
($

)

COGS at 10 M/y + 20% profit + S&M

With remaining royalties: 
$4.64 + $0.93 + $1 = $6.57

Without any remaining royalties:
$2.96 + $0.59 + $1 = $4.55

Cartridges can be sold with profit at 
$5-7 including S&M

8.72



4/ TB case study: Bedaquiline
Total public funding for bedaquiline exceeded J&J by almost double to 5 times
J&J’s pricing 
• 2014: $900 LICs, $3,000 MICs, $30,000 HICs per 6 months
• 2020: $272 per 6 months ($1.50 a day) – MSF/others called for $1 a day
• Pharmstandard for Russia and CIS countries+Georgia remains $1,476 per 6 

months
Access
• From 2015 to 2019, only 51,000 people, 11% of those who need it had 

access
Patents & licensing
• Evergreening patents & secondary patents could extend until 2027 (not mid 

2023)
• License to Pharmstandard for Russia and CIS countries+Georgia (HIGH 

PRICES)
• License to TB Alliance for drug-sensitive TB & in the BPaL regimen for DR-TB



5/ TB case study: Pretomanid
BPaL (bedaquiline, pretomanid, linezolid): first all-oral 6-month treatment for extensively 
drug-resistant TB (XDR-TB) or treatment-intolerant or non-responsive pulmonary MDR-TB
under operational research conditions

Public and philanthropic total funding for pretomanid?
• TB Alliance is non-profit
TBA’s pricing policies
• Pretomanid: $364 for 6 months treatment; BPaL: $905 for 6 months
• Estimates should be $11-35 a month
• Developed by TBA, manufactured by Mylan
Patents
• Patent on pretomanid expired in 2016 yet TBA filed for patents on the BPaL formulation 

in many countries
Licensing
• TBA license to Mylan and Macleods for manufacturing
• TBA also has not licensed pretomanid to the MPP



6/ Covid
• Government funding for $7-9 billion for R&D Covid-19 medical products
• Without life-saving conditions

– Affordability – preferably a small margin over cost of manufacturing

– Transparency
• R&D funding, cost of manufacturing
• Clinical trial protocols, details, and results

– Accessibility
• Manufacturing capacity or tech transfer to supply LMICs
• Non-exclusive licenses to allow multiple manufacturers



THANK YOU
sharonann.lynch@msf.org


