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F I N D ,  T H E  G L O B A L  A L L I A N C E  F O R  D I A G N O S T I C S

We connect countries and communities, 

funders, decisionmakers, healthcare providers 

and developers to spur diagnostic innovation 

and make testing an integral part of 

sustainable, resilient health systems

Established in 2003 as a not-for-profit 

product development & delivery 

partnership

Co-convener of the Access to COVID-

19 Tools (ACT) Accelerator 

Diagnostic Pillar

WHO Collaborating Centre for 

Laboratory Strengthening & 

Diagnostic Technology Evaluation

@FINDdx f inddx @FINDdxFINDdiagnostics@FINDdiagnostics #DiagnosisForAll

Projects

R&D Clinical trials Access Offices

https://twitter.com/FINDdx
https://www.linkedin.com/company/finddx/
https://www.facebook.com/FIND-224648950882126/?ref=hl
https://www.youtube.com/user/FINDdiagnostics
https://www.instagram.com/finddiagnostics/


Output: 

Abnormality score & overlay 

AI algorithm

91%

TB

Input: 

Digital AP CXR 

F I R S T  E V A L U A T I O N  O F  A N  A I - B A S E D  T B  D I A G N O S T I C

C X R  C A D  T E C H N O L O G Y  P E R F O R M A N C E  R E V I E W  F O R  W H O  T B  S C R E E N I N G  G U I D E L I N E

FIND, Kik et al (under review) 

Recommendation 2021: 

“CAD software programmes may 

be used in place of human 

readers for interpreting digital 

chest X-rays for screening and 

triage for TB disease, among 

individuals aged 15 years and 

older.”

FIND, Kik et al ( in preparat ion) 

TRIAGE USE-CASESCREENING USE-CASE

CAD4TB v6

Lunit v4.9.0

qXR v2

CAD4TB v6

Lunit v4.9.0

qXR v2
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2017 2018 2019 2020 2021 2022 2023

C X R  C A D  F O R  T B

A  R A P I D LY  G R OW I N G  F I E L D

WHO policy

published

1 TB CAD 

product WHO review 

evidence on 

3 CE marked 

CAD products

TB CAD site

Ref: WHO, Barrett/StopTB, AI4hlth.org, , Fehr, IJTLD 2023,

New versions,  

with change in 

performance, & 

thresholds

Landscape 

identif ies > 22 TB 

CAD products

Implementation 

and user 

experience

Tech landscape of 

CAD and CXR 

products
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Need for independent 

performance evaluation to 

confirm accuracy of 

products covered under 

WHO class recommendation

▪ To allow for quick 

evaluations when new 

products/versions are 

available

▪ Using independent, 

representative datasets 

(not shared with 

manufacturers, global 

representation and 

applicable for use-case)

N E W  P R O D U C T S  A N D  N E W  V E R S I O N S  E N T E R I N G  T H E  M A R K E T

VA R I A B L E  P E R FO R M A N C E  A N D  D E S I G N  C H A N G E S

Ref: Codling AJ, Nat. Sci Rep 2021, Fehr, IJTLD 2023
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F I N D  VA L I DAT I O N  P L AT FO R M  FO R  D I G I TA L  D I AG N O S T I C S

The FIND Validation Platform

▪ A digital infrastructure for fast and 

standardized in-silico assessment of 

digital diagnostics (CAD software, 

RDT reader software, cough apps, AI 

based sequencing interpretation 

software…)

1st iteration is TB CAD for WHO PQ 

▪ Independent performance evaluations 

of new TB-CAD software and versions

▪ Describe their performance in line 

with the original technology 

class evaluation by the WHO
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F I N D  V A L I D AT I O N  P L AT F O R M :  

S T R U C T U R E  A N D  S O F T W A R E  

O N B O A R D I N G



Evaluation space Reporting space
Onboarding and installation of

digital diagnostics

1
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Evaluation dossier

D e s i g n e d  t o  g e n e r a t e  e v i d e n c e  o n  d i g i t a l  d i a g n o s t i c s  f o r  u s e  i n  L M I C s  

Digital Product #1 Digital Product #2

Digital Library #1

(screening CXR images)

Digital Library #2

(triage CXR images)

Digital Library #3

(error CXR images)

Standardized analysis 

and reporting templates

Performance

data

Gold standard

+ clinical data

Policy makers & regulators

V A L I D A T I O N  P L A T F O R M

FOR ONBOARDING AND EVALUATION OF AI BASED DIAGNOSTICS

V F
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Step 1: 

Introduction 

and 

clarification 

of technical 

requirements

Step 2: 

Creation of 

SUT VM

Step 3: 

Vendor 

installation

Step 4: Custom 

scripts for test 

data

Step 5: Test 

image run

Step 6: FIND 

Confirm Test 

Images are 

available and 

usable

Step 7: FIND 

gets 

software 

training

Step 8: 

Backup of 

virtual 

computer

(*optional)

Step 9: 

Removal of 

vendor access

Step 10: Mutual 

agreement that 

software is ready 

for evaluation

V A L I D A T I O N  P L A T F O R M

Key Steps in Vendor Onboarding

V F

Step 0:

Contractual 

agreement 

for a single 

use software 

license
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F I N D  V A L I D AT I O N  P L AT F O R M :  

A  T O O L  F O R  I N D E P E N D E N T  

E V A L U AT I O N  O F  C X R  C A D  

P R O D U C T S



V A L I D A T I O N  P L A T F O R M

Principles of independent performance evaluation conducted by FIND

▪ FIND curated images and clinical data 

from different countries and use-cases

▪ Relevant ethical permissions obtained

▪ None of the images included in the 

validation datasets have been shared 

with CAD developers for training

▪ Performance evaluations will be carried 

out for use-cases that have been 

approved by WHO

Validation datasets:

Screening and triage use cases (adults)

Images from ≥ 2 WHO regions

Sampled in case-cohort design

Fixed ratio of cases and non cases from each study

All images linked to a microbiologic reference 

standard result 

Independently interpreted by an expert radiologist

1:2



FIND’S GLOBAL TB VALIDATION ARCHIVE: 

GROWING NUMBER OF COUNTRIES SHARING SCREENING AND TRIAGE DATA

Data partners:



V A L I D A T I O N  P L A T F O R M

FIND’S GLOBAL TB VALIDATION DATASET V1.0: MULTIPLE WHO REGIONS AND USE CASES

WPR

AFR

SEA

WPR

AFR

SEA

TB cases
N=750

Non-TB Controls
N=1500

Triage (n=2250)

WPR

AFR

WPR

AFR

TB cases
N=400

Non-TB Controls
N=1200

Screening (n=1600)
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Triage use-case test:

A test that can be rapidly conducted among people 

presenting to a health facility to differentiate those who 

should have further diagnostic evaluation for TB from 

those who should undergo further investigation for non-TB 

diagnoses. 

Screening use-case test: 

A test that can be rapidly conducted to systematically test 

people who are at risk for TB disease, in a predetermined 

target group. For those who screen positive, the diagnosis 

needs to be established by one or several diagnostic tests 

and additional clinical assessments.



V A L I D A T I O N  P L A T F O R M
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Non-TB Controls
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N=1200
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Subgroups:

WHO region,

sex,

age,

history of TB

HIV status
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V A L I D A T I O N  P L A T F O R M

FIND’S GLOBAL TB VALIDATION DATASET V1.0: MULTIPLE WHO REGIONS AND USE CASES

WPR

AFR

SEA

WPR

AFR

SEA

TB cases
N=750

Non-TB Controls
N=1500

Triage (n=2250)

WPR

AFR

WPR

AFR

TB cases
N=400

Non-TB Controls
N=1200

Screening (n=1600)

Subgroups:

WHO region,

sex,

age,

history of TB

HIV status

Global

Repeatability (n=120)

Global

Error handling (n=60)
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Triage use-case test:

A test that can be rapidly conducted among people 

presenting to a health facility to differentiate those who 

should have further diagnostic evaluation for TB from 

those who should undergo further investigation for non-TB 

diagnoses. 

Screening use-case test: 

A test that can be rapidly conducted to systematically test 

people who are at risk for TB disease, in a predetermined 

target group. For those who screen positive, the diagnosis 

needs to be established by one or several diagnostic tests 

and additional clinical assessments.
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S TA N DA R D I Z E D  O B J E C T I V E S  

&  R E P O R T I N G
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FIND’S APROACH TO KEY PERFORMANCE EVALUATION:

V A L I D A T I O N  P L A T F O R M

Primary Objective #1 Primary Outcomes (performance)

Secondary Objectives #2-3 Secondary Outcomes (performance)

Secondary Objectives #4 Secondary Outcomes (repeatability)

Secondary Outcomes (error handling)Secondary Objectives #5
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FIND’S APROACH TO KEY PERFORMANCE EVALUATION:

V A L I D A T I O N  P L A T F O R M

Primary Objective #1 Primary Outcomes (performance)

Secondary Objectives #2-3 Secondary Outcomes (performance)

Secondary Objectives #4 Secondary Outcomes (repeatability)

Secondary Outcomes (error handling)Secondary Objectives #5

To assess the clinical performance of 

TB CAD software in screening and 

triage use cases for adults, using a 

microbiological reference standard.

Demonstrate that performance of products undergoing 

evaluation are non-inferior to products that were 

reviewed by the WHO GDG in 2020.

Conclusion will inform WHO and policy makers
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V A L I D A T I O N  P L A T F O R M

Primary Objective #1 Primary Outcomes (performance)

Secondary Objectives #2-3 Secondary Outcomes (performance)

To conduct subgroups analysis by: 

gender, age group, HIV status, TB 

history & WHO region

To describe additional clinical 

performance measures of CXR CAD 

software

Secondary Objectives #4 Secondary Outcomes (repeatability)

Secondary Outcomes (error handling)Secondary Objectives #5

FIND’S APROACH TO KEY PERFORMANCE EVALUATION:

Provide additional descriptive information about 

products which may be of relevance for end-users to 

understand the differences between different products
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V A L I D A T I O N  P L A T F O R M

Primary Objective #1 Primary Outcomes (performance)

Secondary Objectives #2-3 Secondary Outcomes (performance)

To conduct subgroups analysis by: 

gender, age group, HIV status, TB 

history & WHO region

To describe additional clinical 

performance measures of CXR CAD 

software

Secondary Objectives #4 Secondary Outcomes (repeatability)

Secondary Outcomes (error handling)Secondary Objectives #5

FIND’S APROACH TO KEY PERFORMANCE EVALUATION:

Provide additional descriptive information about 

products which may be of relevance for end-users to 

understand the differences between different products

To assess the repeatability of CXR CAD software.

To assess error handling for a given CXR CAD software 

when exposed to inadequate or challenging CXR images.
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#1

S TA N DA R D  M E T R I C S  AC R O S S  S O F T WA R E

F I N D  T B - C A D  R E P O R T

▪ FIND will produce a standard 

report on the evaluation for each 

CAD software assessed on the 

validation platform

▪ Reports will clearly indicate 

details including: product name 

and version, testing date, the 

content of the library/ies and 

outputs of evaluation

▪ Reports will be shared with WHO 

PQ, stakeholders, and 

developers and ultimately be 

published

Performance 

assessment

Contribution to 

WHO and other 

stakeholder 

assessments 

#2-3

#4

#5
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E V I D E N C E  G E N E R AT I O N  F O R  

F U T U R E  U S E  C A S E S
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E X PA N D I N G  DATA  A N D  U S E  C A S E S
E V I D E N C E  G E N E R A T I O N

FIND is proactively expanding its archives 

to assess CAD performance for new use 

cases:

▪ Pediatric TB 

Evaluate TB CAD performance in pediatric use 

cases

▪ PLHIV

Evaluate TB CAD performance in PLHIVs (in-

and out-patients)

▪ Non-TB CXR findings and non-TB 

indications

Evaluate CXR CAD performance in evaluation 

of pneumonia, COVID-19, and other 

radiographic findings
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FIND’S GLOBAL TB VALIDATION ARCHIVE: 

EXPANDING THE ARCHIVE TO ALLOW FOR EVALUATION OF ADDITIONAL USE-CASES FOR TB

Status: Q2 data at FIND

Data partners:
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29
FIND’S GLOBAL TB VALIDATION ARCHIVE: 

EXPANDING THE ARCHIVE TO ALLOW FOR EVALUATION OF OTHER RESPIRATORY FINDINGS 

BEYOND TB

Status: Q2 data at FIND

Data partners:
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AC K N OW L E D G E M E N T S

• Digital health infrastructure 

and onboarding: 

• Nikhil Jagtiani

• Nick Banks, 

• Sophie Crettaz

• Jean-Philippe Lutz

• Dennis Walusimbi

• Data formatting and 

analysis: 

• Aurelie Kamoun

• Sam Linsen

• Nathalie Frey

• Technical partner 

infrastructure: 

• eSHIFT

• Radiologist reading: 

• IOM

• Scientific oversight and 

coordination

• Matthew Arentz

• Sandra Kik

• Victor Anyebe

• Mikashmi Kohli

• Morten Ruhwald

• Rigveda Kadam

• Stefano Ongarello

Data contributors 

• University of  Cape Town Lung Inst itute, Cape 

Town, South Afr ica

• Aurum Inst itute, South Afr ica

• National Lung Hospital and Hanoi Lung 

Hospital,  Vietnam

• Woolcock Inst itute of  Medical Research, Glebe, 

Australia 

• University Medical Center Groningen, 

Groningen, Netherlands & GGD Groningen, 

Groningen, Netherlands

• Research Center Borstel,  Sülfeld, Germany

• Bamenda Regional Hospital,  Bamenda, 

Cameroon & Tuberculosis Reference 

Laboratory Bamenda, Bamenda, Cameroon

• National Tuberculosis Programme, Phil ippines

• Clinton Health Access Init iat ive (CHAI)

• National Capital Terr itory of  Delhi ,  India

• Liverpool School of  Tropical Medicine, UK

• University College London, UK

• University of  California San Francisco, USA

• University Hospital of Heidelberg, Germany

• Christ ian Medical College, Vellore, India

• De La Salle Medical and Health Sciences 

Inst itute, Phil ippines

• Stellenbosch University, South Afr ica

• Makerere University College of  Health 

Sciences, Uganda
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