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AI Powered Chest X-Ray screening for Tuberculosis

Role of Chest X-Ray: Critical in 
the TB Diagnostic Pathway
The use of Artificial Intelligence (AI) 
technology for medical diagnostics has 
accelerated rapidly in the past decade and 
AI-powered algorithms are increasingly being 
used to analyse medical images including 
Chest X-Rays (CXR). In March 2021, for the 
first time, the World Health Organisation 
recommended the use of AI powered 
computer aided detection in place of human 
readers1 for TB Screening and Triage among 
individuals aged 15 years or above (in which 
TB screening is recommended) for 
interpretation of digital CXRs.

Chest X-Rays are already a critical 
component of the TB screening and 
diagnosis pathway in many countries2. 
However, the utility of Chest X-Rays to 
diagnose TB-affected people is limited due 
to the unavailability of radiologists or skilled 
medical professionals in low resource 
settings. In this scenario using an AI based 
screening tool which identifies potential 
abnormalities on a Chest X-Ray, could be an 
optimal way to screen for TB in 
under-resourced health settings.

Recent research shows that Chest X-Ray 
screening is more accurate than 
questionnaire-based screening as well as a 
useful aid for diagnosis when pulmonary TB 
cannot be confirmed bacteriologically. 
Tuberculosis prevalence surveys in the last 
few years from India, Vietnam, Philippines, 
Kenya, and Uganda suggest that an 
estimated 38-66% of Tuberculosis cases 
detected in these surveys would have been 
missed if Chest X-Ray screening had not 
been used.



Table below summarizes these studies and their estimates of sensitivity and potential cases 
caught because of Chest X-Ray screening.

Country

Cases 
detected due
to Chest 
X-Ray
Screening

Prevalence 
Survey
Year

Reference

42%

2019-21

Indian Council 
of Medical 
Research 
(ICMR), New 
Delhi et al. 
"National TB 
Prevalence 
Survey in 
India 
2019-2021." 
Ministry of 
Health and 
Family 
Welfare, India. 
(2021)

India

50%

2017-18

Nguyen, Hai 
Viet, et al. 
"The second 
national 
tuberculosis 
prevalence 
survey in 
Vietnam." 
PLoS One 15.4 
(2020): 
e0232142.

Vietnam

66%

2016

Lansang, Mary 
Ann D., et al. 
"High TB 
burden and 
low 
notification 
rates in the 
Philippines: 
The 2016 
national TB 
prevalence 
survey." PloS 
one 16.6 
(2021): 
e0252240.

Philippines

38%

2014-15

Nalunjogi, 
Joanitah, et al. 
"Accuracy and 
incremental 
yield of the 
chest X-ray in 
screening for 
tuberculosis 
in Uganda: a 
cross-section
al study." 
Tuberculosis 
research and 
treatment 
2021 (2021)

Uganda

https://apps.who.int/iris/bitstream/handle/10665/340255/9789240022676-eng.pdf

Pande T, Pai M, Khan FA, Denlinger CM. Use of chest radiography in the 22 highest tuberculosis burden 
countries. Eur Respir J. 2015;46(6):1816-1819. doi:10.1183/13993003.01064-2015



AI as an enabler
The quick processing time and high accuracy of an AI-based CXR reading tool in detecting 
signs of Tuberculosis can help resolve numerous difficulties in human interpretation of 
CXRs.4 Not only in scenarios of active and targeted case finding for TB but also for 
surveillance in healthcare facilities. Anyone and everyone coming to a healthcare facility for 
getting a CXR done (for varied reasons) can now be potentially screened for Tuberculosis 
and other lung health abnormalities.

By passively screening all the X-Rays being undertaken at a healthcare facility, an AI based 
CXR reading solution could potentially help to detect the incidental cases of TB that might 
have been missed. (Section IV B below discusses a potential workflow that integrates 
AI-based screening for detecting incidental cases)

Additionally, integrated AI-based screening 
solutions could detect multiple abnormalities, and 
help in early detection of other related diseases, 
such as presence of early signs of lung cancer, 
heart failure and occupational risk related diseases 
such as silicosis and pneumoconiosis, building on 
the global push to integrate service delivery and 
strengthen health systems



Introducing qXR

qXR is Qure.ai’s AI-based Chest X-Ray processing tool. Trained on over 5 million Chest 
X-rays (representing diverse settings (including high HIV burden), geographies and 
demographics), qXR aids in detecting comprehensive lung health findings on a chest X-ray 
in less than a minute. This reduces the chances of late diagnosis, under diagnosis and even 
potential misdiagnosis and helps ensure better patient care delivery.

qXR has been specifically developed to augment human expertise with the power of AI. 
qXR-TB can identify multiple signs suggesting pulmonary TB on a chest X-ray, including 
opacity, enlarged or calcified lymph nodes, pleural effusion, blunted CP angle, or fibrosis. 
Based on the presence of these signs, the algorithm flags the CXR as TB positive. At 93% 
sensitivity and 75% specificity qXR met the FIND TPP criteria for the WHO TB Triage test 
recommendation3, supporting the evaluation studies which guided the WHO 
recommendation - “Among individuals aged 15 years and older in populations, 
computer-aided detection software programmes may be used in place of human readers for 
interpreting digital chest X-rays for screening and triage for TB disease4.

qXR can detect and localize multiple other abnormalities in the chest X-rays as well. It has 
been featured in 40+ peer-reviewed publications and has been used and recommended by 
multiple organisations across the globe including the UK NHS Trusts, the StopTB Partnership, 
FIND, and PATH. qXR is accompanied by qTrack – an end-to-end platform for TB screening, 
program, and case management. It tracks the end to end journey of a case in the TB Care 
Cascade to effectively monitor and establish linkage between various stages and narrow the 
gaps.

AI as a Screening, Triage and Clinical Decision-Making Tool

Reduction in reporting time for reading CXRs

Reduction in confirmatory microbiological test consumption

Reduction in Turn Around Time for Diagnosis and Treatment

Increase in number of Additional TB cases Detected

Increase in identification of Asymptomatic Cases

Increase in cases identified due to clinical diagnosis

Reduction in overall cost for screening and diagnosis

https://www.nature.com/articles/s41598-019-51503-33

https://www.nicd.ac.za/wp-content/uploads/2021/02/TB-Prevalence-survey-report_A4_SA_TPS-Short_Feb-2021.pdf4

A WHO recommended AI based 
TB screening and triage tool



globalhealth@qure.ai

*



AI enabled X-Ray based TB 
case finding: Deployment 
Models
Community based Active Case Finding: Reaching the unreached

Setting: Community based Case Finding

Non-Governmental Partner in Philippines

Use Case:

Active case finding is undertaken through four mobile health vans (equipped with portable 
X-rays machines) which travel to different regions across the countryside to screen the 
vulnerable and at-risk populations. The community engagement team maps and identifies 
areas where TB screening can be undertaken in coordination with the local government units. 

Post initial symptomatic 
screening, chest X-Rays are 
undertaken for the identified 
individuals and if AI solution flags 
a Chest X-Ray as TB 
presumptive, the health worker is 
notified to collect sputum 
immediately. Integration of AI 
solution with the CXR machine in 
the mobile health van has led to 
reduction of overall time for CXR 
screening - from a week earlier 
to less than a minute now which 
enables faster sputum collection 
thus eliminating the risk of loss 
to follow up. During the 
programme over 11% additional 
cases have been detected which 
were potentially missed. 



qXR’s role in 
ACCESS TB’s 
Active Case 
Finding

Mobile Vans

Communities with
high risk/vulnerable populations

Symptoms based screening

NegativePositive (Clinical
Presentation of TB)

Chest X-ray
taken

1 week

0-2 weeks

Potential
missing cases

<1 min

Sputum collection on
the same day

Diagnosis on same day
(or max. next day)

qXR AI TB
Screen

AI NegativeAI Positive

GeneXpert
testing

CBNAAT
Positive

Start DoTS
regimen

CBNAAT
Negative

Individual proceeds for
sputum collection

IMMEDIATELY

CXR analysed by
radiologist

Radiologist read:
Negative

Radiologist read:
Positive

Individual contacted
and asked to 

come back

Individual returns to
the facility for sputum

collection

Individual does not
return to the facility

for sputum collection

Previous Workflow Improved Workflow with AI



Intensified Case Finding: 
Surveillance model in healthcare 
facilities

Setting: Facility based Incidental Screening

Municipal Government Hospitals in India

Use Case:

Integrating AI based CXR reading 
solution with the Chest X-Ray machine 
at the tertiary hospitals (surveillance 
use case) has enabled detection of 
Incidental TB cases. AI helps flag 
presumptive TB cases based on 
screening of all the chest X-rays being 
undertaken at the facility (those 
undertaken for other clinical (non-TB) 
reasons as well), resulting in identifying 
and triaging presumptive cases even 
when they do not fall under the targeted 
TB screening program. Over 20% 
incidental TB cases have been picked 
up through incidental screening in 
peripheral urban hospitals, resulting in 
an increase in the overall TB notification 
in the city. Instant phone-based alerts 
are sent to the TB department for every 
TB presumptive case flagged by the AI 
solution, resulting in immediate patient 
follow up. Incidental case finding in the 
healthcare facilities not only enables 
early diagnosis but has the potential to 
improve the overall efficiency of service 
delivery.
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Chest X-ray
taken

Patient Consent
taken

Individual referred 
for chest x-ray

Chest X-ray with
signs of TB flagged

Digital chest X-ray acquired
using software or app 

Patient advised to
visit clinician

Sputum collected for:
-AFB Microscopy

- CBNAAT

CBNAAT Positive CBNAAT Negative

Patient visits clinician
with reports

Clinician explains chest X-ray
results and asks patient to

provide sputum to confirm/
rule out TB

Patient data entry
for studying

Clinician advised diagnosis
and initiates treatment

TB Surveillance 
Workflow

Protocol for AI aided TB 
detection in hospitals



Prison based TB Screening

Setting: Facility based Screening for Incarcerated individuals

Non-Government Organization in Haiti

Use Case:

Prisons have globally been considered 
high-risk settings for transmission of TB and 
other infectious diseases because of 
overcrowding, poor ventilation, improper 
sanitation, and lack of resources in general. 
The presence of co-morbidities in an already 
vulnerable and disproportionately 
disadvantaged population coupled with 
frequent diagnosis and treatment delays and 
interruptions makes prisons institutional 
amplifiers of TB. Mass TB screenings and 
active case finding in overcrowded prisons 
are being undertaken using mobile digital 
X-ray units, which are equipped with AI 
based automated CXR interpretation. A 
screening protocol is established and a 
screening schedule set in place. All the 
incarcerated individuals are screened initially 
at the time of entry, annually and case to 
case basis (based on symptoms). Integration 
of AI has reduced the CXR processing time 
from one week earlier (undertaken by remote 
radiologists) to less than a minute. The 
process has been a success in identifying 
disease and delivering care in an otherwise 
challenging environment.



Prison
Screening 
as per health 
through 
walls

Chest X-Rays undertaken 
during entry of inmates
and on an annual basis

AI based CXR 
interpretation for

TB screening

AI flags Chest X-rays
with radiological

signs of TB

Person flagged by AI 
as TB presumptive 

are isolated 
immediately

AI

Treatment initiated for
all confirmed cases

GeneXpert
Confirmation for

AI TB Presumptive



Community based Screening using mobile health vans

Setting: Community based Active Case Finding

Medical Solutions Provider in South Africa

Use Case:

WHO recommends systematic screening 
for high-risk and vulnerable populations, 
including people living with HIV (PLHIV), 
IDPs, nomads, close contacts of TB 
patients, prisoners, miners, and those with 
comorbidities. The mobile vans which go 
to these communities serve as one stop 
solution - with hardware (equipment for 
CXR, microbiological testing), software 
(patient workflow management and EMR 
software integrated with AI based CXR 
interpretation solution) and clinical 
resources to screen and triage 
presumptive cases within a minute. The 
national TB prevalence survey in South 
Africa showed that 57.7% of the TB cases4 
had no symptoms but exhibited 
abnormalities on chest X-Rays. Early 
indications reveal the benefit of using 
mobile Digital CXR and CAD as one of the 
key strategies to identifying TB in 
asymptomatic patients and thereby 
contributing to finding the missing TB 
cases in South Africa.

CXR ResultsNormal X-ray
& Exit

TB Presumptive
X-ray

Sputum
Collection

Treatment
Initiated

Patient
Information
Screening

Radiographer
conducts Chest

X-Ray

AI CXR
interpretation

AI flags Chest
X-rays with
radiological
signs of TB

Medical Officer
views X-Rays

& looks at patient
data/Consultation

Patient Registration
using EMR Software



Intensified Case Finding in Hospitals

Setting: Facility based bidirectional screening for TB and Covid

Government and Trust based Tertiary Hospitals in India

Use Case:

The pandemic had a massive impact on TB diagnosis 
and control globally. It was increasingly 
recommended to undertake bidirectional screening 
for TB and Covid5 – respiratory diseases with similar 
symptom manifestations, increased risk of one due 
to other, and presence of multiplex diagnostic 
platforms that can test for both the diseases at the 
same time. 

AI based CXR reading has been utilised for simultaneous screening for both TB and Covid 
during pandemic to enable integrated service delivery, early detection, and treatment in order 
to improve patient outcomes and reduce transmission among contacts and within 
communities. A chest x-ray is performed on suspect individuals who visit a hospital equipped 
with AI based CXR reading. The software is then used to process the chest x-rays, producing a 
secondary capture or image of the x-ray with abnormalities annotated and a tag indicating 
presumptive cases. Additionally, an automatic report is created and an alert sent to the 
clinician as well as the healthcare workers for follow on diagnostic tests. This has not only 
reduced the overall turnaround time for diagnosis but also helped in identifying cases which 
would have been missed earlier.

Clinician provide
diagnosis & treatment

initiated

Doctors refer
the patient to

get X-ray done

AI flags Chest
X-rays with

radiological signs of
TB and COVID risk

Individual referred 
for diagnostic

process

Data entered for lab
confirmatory test on

disease management portal

Patient goes back to
the clinician with

the reports

Symptomatic and
asymptomatic

individuals within
general population visit

hospital for consultation 

https://www.stoptb.org/file/9145/download5



Community Mobilization Presumptive cases
identified by AI

enabled CXR

All consenting
patients are
registered

Screening with
Portable CXR

enabled with AI

Symptoms are also collected
for all participants

Sputum collection &
GeneXpert testing

Bac Positive Bac NegativePatient goes back to
the clinician with reports

Clinician provides diagnosis
and treatment initiated

Use Case: 

Despite improvement in overall TB incidence, rates remain high for certain vulnerable 
groups, with a higher risk of exposure due to lifestyle, due to comorbidities and poor health, 
or limited access to healthcare services. Due to their remote location, Nomadic and tribal 
population groups have limited access to information and health services, including TB 
diagnosis. Portable Chest X- Ray units integrated with AI based automated CXR 
interpretation are taken to these communities and are used to screen all consenting 
individuals along with symptomatic screening. At the end of each outreach day, the AI 
flagged TB presumptive cases' sputum specimens are collected and transported to the 
nearest designated GeneXpert facility for processing under optimal conditions using a cold 
box. Having an AI enabled chest Xray processing solution has helped resolve the persistent 
problem of inadequate access to Radiologists/Medical Officers to read the CXR in nomadic 
areas and has significantly increased the detection and notification of bacteriologically 
negative TB cases.

Active Case Finding within vulnerable communities 

Setting: Community Based Active Case Finding

Non-Government Organization Partner in Nigeria



Use Case: 

Integrating AI-based CXR service delivery can strengthen health systems with new 
generation solutions, which could detect abnormalities in the lung and help in the early 
detection of other diseases, such as lung nodules, heart failure and occupational diseases 
such as silicosis and pneumoconiosis, building on the global push to integrate service 
delivery and strengthen health systems. In coordination with local government facilities, 
community screening camps are organized where AI based automated CXR interpretation is 
used to screen communities for tuberculosis as well as incidental pulmonary nodules. Those 
with malignant nodules as flagged by the AI solution are referred for confirmatory CT tests. 
Referral linkages are made from primary and secondary health care facilities (where CXR 
based screening is undertaken) to the tertiary care centers. AI enabled integrated disease 
screening can help in early detection and diagnosis of lung health diseases, strengthen 
referral linkages to tertiary care, optimizing efficiency of healthcare delivery systems.

Integrated Lung Health Screening powered by AI 

Setting: Community / Facility Based Incidental Lung Health Screening

Non-profit organisation in Vietnam 

Existing screening site
Chest Facility/ 

Medical Mobile Unit

AI enabled
interpreted

Chest X-ray 

Normal

Signs of TB Sputum
collection

Medicine/
Treatment regimen

Treatment
and care

Treatment and Care
workflow dependent
on site (regulations,
guidelines, context)

Abnormal/Other
lung findings Bacteriological

confirmatory tests
(CB-NAAT/GXP)

Presence of Nodule

High Further diagnosis
CT & Biopsy

for confirmation

Notification for
follow-up chest CT
as per lung cancer

protocol 6-9
months

Low

Lung Cancer risk



Building resilient and sustainable systems for health is crucial to ensuring that people have 
access to effective, efficient, and accessible services through well-functioning and responsive 
health and community systems6.  Comprehensive disease management solutions with AI 
capability for case finding and people-centred integrated service delivery can be a 
gamechanger in this regard and enable innovation and cohesion in existing fragmented health 
systems.

At Qure.ai, our mission is to make healthcare more affordable and accessible using the power 
of deep learning and we enable this mission by working closely with our partners in ensuring 
people and communities are at the centre of our collective efforts to strengthen healthcare 
systems. Our  multiple disease workflow management tool powered by our AI screening 
models (Qure App) is being utilised to strengthen care cascades across diverse healthcare 
settings globally. We have reached close to 10 million individuals across 70+ countries.

In order to build resilient and sustainable systems for health (RSSH), multiple stakeholders 
including government and non-government organisations, private partners, technology 
innovators and civil society organisations need to come together and join hands. The 
2023-2028 Global Fund Strategy reinforces this and we at Qure.ai support this global call for 
collaboration to eliminate TB and achieve universal lung health.

The NTP will use WHO recommended computer aided diagnosis tool for Active Case 
Finding, Intensified case finding in health facilities and integrated lung health 
management. Leveraging the capability of AI tools for comprehensive lung health 
management can not only enable faster diagnosis and treatment but also optimise 
health care service delivery, strengthening our efforts towards TB elimination and 
universal lung health.

Innovation and Collaboration is the key to Universal Lung Health

Reference for concept note:

https://www.theglobalfund.org/media/4759/core_resilientsustainablesystemsforhealth_infonote_en.pdf6

https://app.qure.ai/landing-page


Additional Resources 

Fight for What Counts – Investment Case - 7th Replenishment  2022

The Global Fund Reference Documents

AI4Health is a platform that promotes the use of artificial intelligence (AI) in healthcare. The 
platform provides information and resources on the application of AI in various healthcare 
domains, including disease diagnosis and treatment, drug discovery and development, and 
population health management. AI4Health also aims to bring together stakeholders from 
academia, industry, and government to advance the use of AI in healthcare and address the 
challenges and ethical considerations associated with its implementation. The goal of 
AI4Health is to improve health outcomes and patient care by leveraging the power of AI in 
the healthcare sector.

The World Health Organization (WHO) also highlights the importance of using technology to 
tackle TB in its recent Global TB Report & End TB Strategy

The Stop TB Partnership provides case studies on the use of AI-powered 
computer-aided detection software. Few examples below

Qure and Global Fund:  Brown Bag on Role of AI in TB Screening

The Global Fund Power of Technology Partnerships

The Pivotal Role the Private Sector Can Play in Fight Against TB

Updated Resources for Next Funding cycle 

The Results Are In: Artificial Intelligence Outperforms Humans At
Reading Chest X-Rays For Signs Of Tuberculosis

Explore how some partners have been leading on the
use of AI/CAD for TB here

Stop TB Partnership Priority TB community, Rights & Gender
Interventions for inclusion in Global Fund applications 2023-2025

WHO consolidated guidelines on tuberculosis: module 2: screening:
systematic screening for tuberculosis disease

WHO operational handbook on tuberculosis: module 2: screening:
systematic screening for tuberculosis disease

https://www.who.int/publications/i/item/9789240022614
https://www.who.int/publications/i/item/9789240022676
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/the-end-tb-strategy
https://www.ai4hlth.org/
https://www.stoptb.org/news/results-are-artificial-intelligence-outperforms-humans-reading-chest-x-rays-signs-of
https://www.stoptb.org/ai-powered-computer-aided-detection-cad-software/case-studies
https://www.who.int/publications/i/item/9789240022614
https://www.theglobalfund.org/media/11798/publication_seventh-replenishment-investment-case_report_en.pdf
https://www.youtube.com/watch?v=nTdMy13o_2g
https://www.theglobalfund.org/media/12378/pse_2022-zenysis-power-technology-partnership_report_en.pdf
https://www.theglobalfund.org/en/opinion/2022/2022-03-24-the-pivotal-role-the-private-sector-can-play-in-fight-against-tb/
https://www.theglobalfund.org/en/search/?q=resources+GC7


AI Powered Chest X-Ray 
screening for Tuberculosis

Contact us: globalhealth@qure.ai

This document has been prepared as a support tool for National TB Programmes (NTPs), 
Country Coordinating Mechanisms (CCMs), Technical Agencies and partners involved in 
preparing Global Fund Concept notes and proposals. We look forward to supporting your 
ongoing TB Elimination efforts– please reach out to us at globalhealth@qure.ai to know 
more.

Qure Media Kit:

Qure Brochure :
qXR + qTrack – TB

Qure Impact Deck

https://qure1-my.sharepoint.com/personal/sakshi_gupta_qure_ai/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fsakshi%5Fgupta%5Fqure%5Fai%2FDocuments%2FQure%2Eai%20Brochure&ga=1
https://qure.ai/wp-content/uploads/2022/10/Media-Kit-Revised-3.pdf
https://onedrive.live.com/?authkey=%21AOoBM7iSNBNcgmY&id=349B3A97BC5C9C8%212073&cid=0349B3A97BC5C9C8&parId=root&parQt=sharedby&o=OneUp

