TB diagnostics: from R&D to policy to practice
and the impact of COVID-19

TBEC webinar — 2 October
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A RAPID TB TEST FOR PEOPLE
LIVING WITH HIV

TB LAM can help close the deadly TB testing gap

INTRODUCTION

Meédecins Sans Frontiéres (MSF) has been treating
tuberculosis (TB) for more than 30 years and HIV for nearly
20. Our teams currently support treatment for more than
250,000 people living with HIV (PLHIV) in 19 countries,
primarily in sub-Saharan Africa. We have many projects in
these countries to address TB/HIV co-infection.

This technical brief analyses gaps in the diagnosis of
TB for people living with HIV, describes the critical role
TB LAM testing can play in saving lives, and provides
recommendations for governments to implement and
rapidly scale up access to testing.

An MSF nurse performs a TB LAM test.

https://msfaccess.orq/rapid-tb-test-people-living-hiv
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TB diagnostics R&D
R&D PIPELINE

FINDYS

Cataly lopment
Concept Feasibility
Pathogen-specific typhoid RDT
(typhus, lepto)
High-priority mataria RDT

Gonorrhosa DR test

Near-POC MDx for VHF detection
(indl. Lassa)

Schistosoma: RDT (Mologic)
Buruli: mycolactone ROT (DOTD)

g

HCV self-test (Orasure, Access Bio)
Xpert Carba-R v2 (Cepheid)

ROT reader for connected Dx
Ganorrhoea Dx (CT/NG detection)
Substandard & falsified medicine

https://www.finddx.org/tb/

Development

GaneXpart OMNI (Capheid)
eHealth solutions: DX in a BX

Multiplexed immuncassay (Chembio)
Highly sensitive combo RDTs

Buruli- LAMP (DITM, NMIMR)
Buruli: Ag capture

(SD/Abbott, Swiss TPH)

HAT: malaria combo RDT
(SD/Abbotf)

cAg RDT format (DCN, Mologic)

Guide Use and Policy

Evaluation Demonstration

TrueNAT (Molbio) hsROT in matemnal & chid health
Ce zed DST (Roche, Abbott, BD, CRP + malaria test

ker and phenotypic ID
ping

HAT: 2nd Gen RDT (SD/Abbott)

Xpert HCV VL Fingerstick test
(Cepheid)

stoal kit (Rutpers)

Radiology: CADATB (Delft), Qure.ai

Breath test (E RBS)
1* Gen LAM (Fujifilm
De

od use: Xpart XDR

Biomarker-based product validation
CRP + malaria test (SD BIOSENSOR)

Buruli: fTLC (Harvard, WHO)

Leishmania: Rk28 RDT for WHO
(CTK Biotech)

RNA (genedrive)

Ser RDTs for W
RNA DBS for WHO
cAg test of cure (Abbott)

RDA Truenat (Molbio)

Treatment Action Group

Pipeline Report

Overview of Innovations for Diagnosing,
Preventing, Treating, and Curing HIV,
HCV, and TB

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



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

WHO consolidated guidelines on TB: Module 3

WHO recommendations (2020)
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Xpert MTB/RIF Truenat MTB (Plus) LAMP LPA TB LAM

Xpert MTB/RIF Ultra Truenat MTB/RIF Dx

Should be used May be used May be used May be used Recommended
Initial test for all Initial test for all Replace microscopy Initial test to replace PLWHA

Signs of TB and EPTB Signs of TB Signs of TB phenotypic DST Inpatients

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

First line: RIF and INH
resistance

- Signs of TB/EPTB
- AHD

Second line: FLQ & SLIDs - CD4 <200

&

Outpatients

- Signs of TB/EPTB
- CD4 <100


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
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https://msfaccess.org/sites/default/files/MSF assets/TB/Docs/TB Report OutOfStep 3rdEd ENG 2017.pdf



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

Singhroy et al. 2020
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The Americas

46% recommend TB LAM for PLWHA

less than half make the test available
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TB GeneXpert : time for S5 per test

TECHNICAL BRIEF | 02 DECEMBER 2019

Time for $5: GeneXpert

diagnostic tests

TUBERCULOSIS

Download

MSF_Access_TechnicalBrief...

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

Annexes:
Download detailed methodology
and findings from the cost analyses
conducted for MSF by Cambridge
Consultants and referenced in the
'Time for $5' technical brief.

® 2018 COGS analysis of Xpert MTB/RIF Ultra

cartridges

® 2015 COGS analysis of Xpert HIV-1 Viral Load

cartridges

® 2012 COGS analysis of Xpert MTB/RIF

cartridges
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TIME FOR $5: GENEXPERT DIAGNOSTIC TESTS

MSF and others call on Cepheid for $5 all-inclusive price for Xpert tests
for TB and HIV, and price reductions across all assays

KEY MESSAGES:

1. The Xpert MTE/RS (standard and Ultra) teat

run on Cepheid's GeneXpert platiorm b the best need price reductions

with pocled upstream manufacturing costs

teat for rapidly diagnosing tuberculous (T8) and

-

Cepheid exnting 1ervice and maintenance package
rifampicin-resitant T8 in cne step 1 too coatly and ineffective for most countrien
2. The 2012 donor-negatisted price of USS9.98 per Changes in service provison are needed, with corty
cartridge helped with uptake in many countrie either inchaded withis an al inchastve cartridge
But i3 1818 too high for we as the inktial TS test for price (US33) or through a ressonable standerdied

everyone who needs it global surcharge per cartridge (US$1) per amy susay

-

Given high 1ales volumes and public investments 6. It's time for a single, lower, all-inchasive price of
USSS for all Xpert MTS/RS (Ukra) cartridges in
all vettings for all pecple who need teting

for Cenelpert product development and
commercialiation, further price reductions are
feaible and long overdue 7. It's time for Copheid to include lower pricing
4. Xpert cartridges for other dasases (HIV, hepatitiy, optioma for all aniays used for high-burden
1exually tramamitted diieases, cervical cancer) dheases to mazimbe the feasibiity of mtreducing

use the wame technology and, by extenson other tests on the same platiorm

EXECUTIVE SUMMARY

CoeneXpert dagnosic te

coe the Gap n dis
MY

rtyerer ca

Teating & sample hom 3 person with sspecind T in 2 GenelXpert

machire, Bangaucu Hapital, Central Alvcan Rapublic



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

TB GeneXpert : Cost of goods sold (COGS) analysis

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

With remaining royalties:

Annual sales volume (millions)

Total COGS $4.64 + 50.93 + $1 = $6.57
8.72 Plasti Without any remaining royalties:
astics $2.96 + $0.59 + $1 = $4.55
Cartridges can be sold with profit at
5.01 $5-7 including S&M
' 5.51
~ 4.64
. with IP royalties
2.96
@ without IP royalties
0.41
~-0.25 0.17
2.5 5 7.5 10

1Cambridge
Consultants



Impact of COVID on TB diagnosis and R&D

SIon@Pnnnershin THE POTENTIAL IMPACT OF THE COVID-19 RESPONSE ON
TUBERCULOSIS IN HIGH-BURDEN COUNTRIES:
A MODELLING ANALYSIS

Excess TB cases from 2020 - 2025 Excess TB deaths from 2020 - 2025

Country For every month of  For every month of  For every month of  For every month of

lockdown restoration lockdown restoration
India 232,665 144,795 71,290 40,685
Kenya 3,980 3,133 1,747 1,157
Ukraine 1,058 625 270 137
Global 608,400 420,400 126,100 83,200

Table 2. Estimates for incremental impact on TB burden by each additional month of lockdown or
restoration

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

19.85

MTB RIF SARS-CoV-2



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



