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1. [bookmark: _Toc66969735][bookmark: _Toc67045817]Protocol summary
	Study title
	Determining the local calibration of computer-aided detection (CAD) software thresholds and other parameters for pulmonary TB detection in [add study location] 

	Investigators 
	[Add principal investigators and their affiliation] 

	Study rationale
	Chest radiography (CXR) plays a key role in the screening and triage of pulmonary tuberculosis (TB) and can guide the effective use of diagnostic testing to improve case detection and cost-efficiency. CAD products use artificial intelligence (AI) to analyse CXR for the presence of abnormalities suggestive of pulmonary TB and can improve the feasibility and performance of CXR for TB screening and triage.  CAD technologies for TB detection have recently been recommended for use by WHO among adults aged 15 years or more, in place of human readers for interpretation of digital chest radiography in both screening and triage for TB disease.

CAD products produce an abnormality score that can be used to signal probable TB and trigger further TB diagnostic evaluation relative to a selected threshold. Effective integration of CAD products into routine programming requires the calibration of CAD products based on the local context and intended use, as well as decision making around the goals for screening and acceptable costs.  This study seeks to calibrate CAD to local settings by comparing the diagnostic accuracy of CAD compared to a reference standard. 

	Study objective 
	Delete as appropriate
 
To determine the most appropriate thresholds for a chosen CAD product calibrated to local context and use case, in order to support enhanced TB triage screening / community-based active case finding. 

	Study design
	Delete as appropriate based on selected design 

Prospective, cross-sectional study.
OR 
Retrospective case-control study.
OR 
Combined retrospective/prospective case-control study. 

	TB diagnosis reference standard
	[describe selected bacteriological reference standard]

	Research outcomes of interest 
	Sensitivity, Specificity, false positive rate, false negative rate, predictive positive value, predictive negative value, cost at various threshold scores.

	Settings 
	[Describe the setting(s) where the calibration study will be conducted]

	
Study population 




Eligibility criteria 






























Sample size estimates
	
[Provide a general description of the intended participant and the setting in which they will be identified from]



Retrospective- case control study 
(For combined retrospective/prospective case-control study, the following text should be edited to include the prospective data collection; the text under the below can be adapted for this purpose)

Cases will be defined as individuals aged 15 years and above for whom a CXR and a bacteriological confirmatory diagnosis of pulmonary TB exists.

Controls will be defined as individuals aged 15 years and above for whom a CXR was conducted and TB diagnosis ruled out based on the negative bacteriological test results.

Prospective cross-sectional study 
(delete text as appropriate based on intended use case for CAD)

Community-based TB screening 

Individuals aged 15 and over eligible for community-based TB screening based on local TB case finding definitions/programme, who have provided consent to participate in the study, and have received or are willing to receive CXR and bacteriological testing are eligible for inclusion. Pregnant women or participants with medical conditions that are not compatible with performing a CXR may be considered ineligible, based on local guidelines. 


TB triage screening setting

Individuals aged 15 and over presenting to selected study site/s who are eligible for TB triage screening based on local guidelines and algorithms for clinical care (e.g., patients with signs and symptoms suggestive of TB), and who have provided consent to participate in the study and have received or are willing to receive CXR and bacteriological testing will be eligible. There is no restriction based on presence of comorbidity.  

Pregnant women or participants with medical conditions that are not compatible with performing a CXR may be considered ineligible, based on local guidelines. 


Delete sample size estimates as appropriate based on selected study design 

Prospective cross-sectional study
 
An estimated sample size of [enter number based on Table 5 and 6] individuals will be required for this study, based on a precision of 5% and a sensitivity of [enter selected Se] % and an estimated TB prevalence of [enter estimated TB prevalence] in this population.

Retrospective case-control study

An estimated sample size of [enter number based on Table 5] individuals/ presumptive TB will be required for this study, comprising [n] participants with TB (cases) and [n] participants without TB (controls) based on a precision of 5% and a sensitivity [enter selected Se] %  

	Participant selection and recruitment 
	Delete as appropriate based on selected approach for participant selection and study design 

Cross-sectional study

Eligible participants will be prospectively and consecutive selected among those attending the study site during the study period.

Case-control study 

Eligible participants who have been previously confirmed as TB and non-TB cases will be retrospectively identified from [describe data source that will be used]

Or

A combination of retrospective and prospective sampling will be used to identify cases and controls for this study. Eligible participants with previously-confirmed TB will be retrospectively identified from [describe pre-existing data source that will be used], while consecutive, prospective selection will be undertaken among eligible participants attending the study site until the required number of non-TB cases have been identified. 

	Duration of study 
	[add approximate duration of study based on guidance provided in Part A] 

	Anticipated study dates
	From [month, year] to [month, year]


2. 
Determining the local calibration of computer-aided detection (CAD) software thresholds and other parameters for TB detection in [add study location]: a protocol

BACKGROUND

Chest radiography (CXR) play a key role in the detection of pulmonary tuberculosis (TB). While current World Health Organization (WHO) guidelines recommend diagnosis on the basis of bacteriological or molecular findings, the integration of CXR into screening and triaging algorithms can assist with early detection of TB through screening, triage, and as part of a comprehensive clinical evaluation. CXR is a highly-sensitive screening tool for detecting people who require diagnostic testing for TB disease, and can guide the effective allocation of molecular WHO-recommended rapid diagnostic tests (mWRDs) to improve case detection and cost-efficiency (1). CXR can also assist in the enhanced detection of low-grade and/or sub-clinical TB, thereby facilitating early detection and treatment initiation, and reducing the likelihood of onward transmission (2, 3).  However, factors such as high variability in human interpretation of CXR, suboptimal specificity and limited availability of appropriately trained personnel to interpret CXR images may limit the potential utility of CXR in some settings.

Computer-aided detection (CAD) software products are increasingly used as a tool to enhance the feasibility and accuracy of CXR interpretation. CAD use artificial intelligence (AI) to analyse CXR for abnormalities suggestive of pulmonary TB which produce an abnormality score that can be used to determine the need for follow-on diagnostic testing for TB relative to a selected threshold. Such technology can be used to replace or augment human expert interpretation of plain CXR when screening for pulmonary TB and can address inter-reader variability and reduce delays in reading radiographs when skilled personnel are scarce.

CAD technologies for TB detection were considered by the WHO in 2020 as part of an update to TB screening guidelines and recommendations (4). The performance of multiple CAD software products for automated reading of digital CXR for the detection of TB disease were evaluated and compared to human readers. Following a review of the evidence, a new recommendation was included in the updated TB screening guidelines that supports the use of CAD for adults over the age of 15 years in place of human readers for interpretation of digital chest radiography in both screening and triage for TB disease (4, 5).

Effective integration of CAD products into routine programming requires determining an appropriate CAD threshold that will be used to signal probable TB cases and trigger further TB diagnostic evaluation. Identifying the ideal threshold for each implementation of CAD requires calibration of CAD products based on the local context and intended use case, as well as decision making around the goals for screening and acceptable costs. There is an inherent trade-off in the selection of the threshold score; a lower threshold score will maximize sensitivity of the tool to detect true TB cases among the population being screened but will incur additional costs related to unnecessary follow-on diagnostic testing due to reduced specificity. On the other hand, a higher threshold score will reduce the volume, and thus costs, of follow-on diagnostic testing and will likely identify more severe cases, but its reduced sensitivity will result in missed cases

Furthermore, the performance of CAD in terms of sensitivity and specificity of a particular threshold score are likely to differ when used in different TB epidemiological settings, and/or for certain subgroups, such as people living with HIV and people in older age strata. Threshold scores also differ substantially across various CAD products, or even across updated versions of the same software. Determining appropriate threshold scores based on local realities is therefore an integral part of the set -up and ongoing use of CAD and requires TB programmes to consider the overall aim of CAD in TB screening and diagnostic algorithms. 

[This section should be supplemented by an overview of the history of, or future plans for, CAD use in your setting. Include the timelines of the first use of CAD, the intended use case / settings in which it is/will be used, and the factors that led to the decision making around CAD use. This section should also highlight the anticipated ways in which CAD will be beneficial – e.g., to increase capacity of screening efforts, to overcome personnel shortages in radiographers etc.]
[bookmark: _Toc66969736][bookmark: _Toc67045818]Study objectives
The primary objective of this study is to generate necessary data to calibrate CAD based on the most appropriate thresholds for use within [add use case / study context] by comparing the performance of CAD in detecting probable pulmonary TB against a bacteriological [edit this as necessary based on intended reference standard] reference standard in [add study location].
[bookmark: _Toc66969737][bookmark: _Toc67045819]Study design
Delete setting and study design as appropriate 

Prospective cross-sectional study

This study will adopt a prospective cross-sectional design conducted under standard programmatic settings among individuals presenting for TB screening / participating in community-based active case finding activities.

Case-control study

This study will adopt a retrospective / combined retrospective prospective case-control study conducted under standard programmatic settings among individuals presenting for TB screening / participating in community-based active case finding activities.

1.1.1 [bookmark: _Toc67045820]Study setting 

Describe the settings where the study will take place. For community-based screening activities, include details on the population targeted for screening such as geographical location, risk factors, demographic profile (if known), and estimated number of people in the community. Also describe the nature of screening activity, such as frequency of screening activities, procedures for screening etc.  

For TB triage settings, describe the characteristics of the selected setting/s, including location, typical case load, staffing etc. 

This section should also elaborate on the current or planned integration of CAD within TB detection algorithms (refer to Section 1.3 in Part A).
1.1.2 [bookmark: _Toc66969739][bookmark: _Toc67045821]Study population 

Inclusion criteria should reflect the requirements for participation in either community-based TB screening, or TB triage, depending on the intended use case for CAD and reflect the participant selection methods for the chosen study type, noting that there may be specific and unique requirements for individuals who are retrospectively or prospectively identified. Note that, as 
further research and product development is required to fully understand the performance of CAD among children, the exclusion of individuals aged 15 and under from calibration studies is currently recommended.

Retrospective case-control study

The following text applies to retrospective case-control studies. For combined retrospective/prospective case control studies, the following text must be adapted to reflect the prospective component of the study. The text provided for cross-sectional studies below can be added here and edited as necessary.  

Cases will be defined as individuals aged 15 years and above for whom a CXR and a bacteriological confirmatory diagnosis of pulmonary TB exists.

Controls will be defined as individuals aged 15 years and above for whom a CXR was conducted and TB diagnosis ruled out based on the negative bacteriological test results.

Prospective cross-sectional study

Delete the following paragraph as appropriate based on CAD use.

Community-based TB screening 

All participants aged 15 who are eligible for TB screening based on local TB case finding definitions/programme, who have provided consent to participate in the study, and have received or are willing to receive CXR and bacteriological testing are eligible for inclusion. Given the utility of CAD in detection of subclinical TB within community-based screening settings, there are no inclusion requirements around the presence of signs and/or symptoms suggestive of TB.  There is no restriction based on presence of comorbidity.  Pregnant women or participants with medical conditions that are not compatible with performing a CXR are excluded.

TB triage 

All participants aged 15 and over presenting to selected study site/s who are eligible for TB triage screening based on local TB case finding definitions/programme priorities (namely, signs and symptoms symptom suggestive of TB), and who have provided consent to participate in the study and have received or are willing to receive CXR and bacteriological testing will be eligible. There is no restriction based on presence of comorbidity.  Pregnant women or participants with medical conditions that are not compatible with performing a CXR are excluded.

[bookmark: _Toc66969740][bookmark: _Toc67045822]Participant selection and sample size

Delete paragraph as appropriate based on the selected study design. If study involves multiple study sites, ensure that the number of participants to be recruited at each site is specified. List any other assumptions or calculations that have been used to determine final sample size requirements.

Prospective cross-sectional study 

Individuals meeting the eligibility criteria will be prospectively and consecutively selected during the study period.  The estimated minimum sample size needed for this study design is [N], which is based on a precision level of 5%, a sensitivity of at least [add %] and assumes an underlying TB prevalence of [add %]. 

Retrospective case-control study

Cases and controls will be retrospectively identified using data from [describe pre-existing data source where cases and controls will be drawn from, for example, TB patient records or TB prevalence survey].  Based on a 5% level of precision and at least [add %] sensitivity, a total sample size of [N] will be required, comprising [n] TB cases and [n] controls (non-TB cases).
  
Combined prospective/retrospective case-control study

A combined prospective/retrospective approach will be used to identify eligible individuals into this study. Cases meeting the eligibility criteria will be retrospectively identified through [describe source of known TB cases, for example, TB patient records or TB prevalence survey].  In parallel, prospective sampling will be conducted to until [n] non-TB cases have been identified to act as controls among eligible individuals. Any TB cases identified through prospective sampling will also be included in the sample. 

In total, [N] participants will be required, comprising [n] TB cases and [n] non-TB cases, based on a 5% level of precision and at least [add %] sensitivity.

[bookmark: _Toc66969741][bookmark: _Toc67045823]Outcomes of interest

The outcomes of interest are related to the diagnostic performance of CAD compared to a bacteriological reference standard. The predicative probabilities of TB detection by CAD at various thresholds will be used to estimate cost and programmatic implications, in particular the number of TB cases missed or misdiagnosed and additional costs of follow up testing incurred or saved. 

Definitions of the key outcomes of interest are described in Table 1.







[bookmark: _Toc66969431][bookmark: _Ref53082169][bookmark: _Ref58756297]Table 1: Key outcome definitions 
	Outcome
	Definition

	Sensitivity (Se)

	The proportion of TB cases correctly identified as positive (i.e., true positives, TP), calculated as the number of correctly diagnosed TB cases divided by the total number of true TB cases. 

	Specificity (Sp)


	The proportion of non-TB cases correctly classified as negative (i.e., true negatives, TN), calculated as the number of correctly diagnosed non-TB cases divided by the total number of true non-TB cases. 

	False positive (FP)

	The number of non-TB cases incorrectly classified as a TB case

	False negative (FN)
	The number of TB cases incorrectly classified as a non-TB case

	True positive (TP)
	The number of TB cases correctly classified as a TB case 

	True negative (TN)
	The number of non-TB cases correctly classified as a non-TB case 

	Positive predictive value (PPV)

	PPV represents the probability that a positive test result represents a true positive, calculated as the number of correctly diagnosed TB cases divided by the total number of TB positive diagnoses

	Negative predictive value (NPV)


	NPV is used to describe the performance of a test and represents the probability that a negative test result represents a true negative, calculated as the number of correctly diagnosed non-TB cases divided by the total number of TB negative diagnoses

	CXR abnormality rate (%)
	The proportion of all tested with abnormal test results

	Total costs for diagnostic testing
	Estimated costs of diagnostic evaluation for the population to be screened at a selected threshold

	Cost per TB case detected
	Estimated costs of diagnostic evaluation per true TB case detected at a selected threshold



[bookmark: _Toc66969742][bookmark: _Toc67045824]Study procedures

Delete paragraph as appropriate based on the selected study design

Prospective cross-sectional study

Following confirmation of eligibility, each participant will be asked to provide a minimal set of demographic and clinical information relevant to the study. [describe the specific process for data collection; for example, through the use of data collectors using paper-based forms, self-completed electronic forms etc.]. The following variables will be collected: [list the specific variables that will be included in your data collection tool; refer to the template in Annex that can be adapted as required]. Each eligible participant will then undergo:  i) clinical TB screening; ii) a digital, plain postero-anterior/ antero-posterior chest X-ray for CAD reading, and; iii) collection of [one/two] sputum samples provided at time of contact for [specify bacteriological reference standard] testing. 

Additional information should be added to this section to reflect the specific procedures that will be undertaken – for example, this section should mention the study team personnel that will be involved in data collection, responsible for the sputum collection and testing, CAD readings etc. 

Retrospective case-control study

Individuals with confirmed TB status (both TB and non-TB cases) will be retrospectively identified from [describe selected pre-existing data source]. Among individuals meeting the eligibility criteria, the following demographic and clinical variables will be extracted: [list the specific variables that will be included in your data collection tool; refer to the template in Annex that can be adapted as required]. Additionally, CXR films will be extracted for CAD reading and the results of [specify bacteriological reference standard] testing used to first determine TB status. Where multiple CXR and/or [specify bacteriological reference standard] test results exist, the earliest-dated ones will be used.  

Additional information should be added to this section to reflect the specific procedures that will be undertaken – for example, this section should mention the study team personnel that will be involved in data extraction, CAD readings etc.

Combined prospective/retrospective case-control study

Individuals with confirmed, previously-diagnosed TB will be retrospectively identified from [describe selected pre-existing data source]. Among individuals meeting the eligibility criteria, the following demographic and clinical variables will be extracted: [list the specific variables that will be included in your data collection tool; refer to the template in Annex that can be adapted as required]. Additionally, CXR films will be extracted for CAD reading and the results of [specify bacteriological reference standard] testing used to first determine TB status. Where multiple CXR and/or [specify bacteriological reference standard] test results exist, the earliest-dated ones will be used.  

In parallel, prospective recruitment will be undertaken among eligible individuals until the required number of confirmed non-TB cases have been identified. After confirmation of eligibility, each participant will be asked to provide a minimal set of demographic and clinical information relevant to the study. [describe the specific process for data collection; for example, through the use of data collectors using paper-based forms, self-completed electronic forms etc]. The following variables will be collected: [list the specific variables that will be included in your data collection tool; refer to the template in Annex that can be adapted as required]. Each eligible participant will then undergo:  i) clinical TB screening; ii) a digital, plain postero-anterior/ antero-posterior chest X-ray for CAD reading, and; iii) collection of [one/two] sputum samples provided at time of contact for [specify bacteriological reference standard] testing. Any and all individuals diagnosed with TB during this process will be retained in the final sample as cases. 

Additional information should be added to this section to reflect the specific procedures that will be undertaken – for example, this section should mention the study team personnel that will be involved in data extraction, CAD readings etc.
[bookmark: _Toc66969743][bookmark: _Toc67045825]Bacteriological testing 

If use of mWRDs as reference standard is not feasible, the following section should be edited to reflect choice of substitute bacteriological reference standard. See Section 3.3 in Part A for further information. 

CAD readings will be compared against [specify the specific bacteriological reference standard] as the selected reference standard for estimating the diagnostic performance of CAD.  

Describe any additional information relevant to the conduct of testing, such as local standard operating procedures for collection and testing.
[bookmark: _Toc66969744][bookmark: _Toc67045826]Data collection and management

This section should describe the data collection and management systems that will be put in place to support the study. The following text is based on the use of a paper-based data collection form and CSV spreadsheet for data management. Users who wish to use a different system, such as an online data collection form, should edit the following text accordingly and describe the system in detail here. Table 10 should also be edited to reflect final variables that will be collected from participants. 

This section should also describe quality control and assurance mechanisms, including training of staff involved in the study.

A paper-based data collection form has been developed to facilitate collection of participant demographic and clinical data. This data will be entered into a standardized CSV spreadsheet and uploaded to the online CAD for TB detection calibration tool developed by WHO to facilitate the analysis of data needed for CAD calibration studies. Table 2 describes the variables captured in the spreadsheet that will be used for data analysis. 
[bookmark: _Ref56437348][bookmark: _Toc66969432]Table 2:  Data collection variables for CAD calibration study
	Variable name
	Description 
	Data type 
	Codes/ranges 

	Patient ID
	Unique number used to identify participants  
	Numeric
	1 >

	CAD_score 
	Numerical output score produced by a CAD reading
	Numeric 
	0 – 100 

	TB_conf
	Outcome of TB confirmation by bacteriological testing  
	Numeric 
	0 = non-TB case
1 = TB case

	Age_gp*
	Classification of patient aged >15 years and over based on age groups
	Numeric
	0= Aged between 15 and 55 years
1 = Aged 55 and above 

	Previous_tb*
	Indicates previous diagnosis of TB
	Numeric 
	0 = no
1 = yes
2 = unknown/not disclosed

	HIV *
	Indicates HIV positivity in patient 
	Numeric
	0 = no
1 = yes
2 = unknown/not disclosed

	DM *
	Indicates diabetes mellitus in patient 
	Numeric
	0 = no
1 = yes
2 = unknown/not disclosed

	Smoke * 
	Indicates smoking status of patient at time of contact 
	Numeric
	0 = Never smoke (i.e., patient does not smoke and has no history of smoking)
1 = Current smoker (i.e., patient currently smokes)
2 = Past smoker (i.e., patient has history of smoking but does not currently smoke)

	* optional indicator 



[bookmark: _Toc66969745][bookmark: _Toc67045827]Data analysis 
Note that any plans for sub-analyses should also be described in this section.

Data analysis will be conducted using the online CAD for TB detection calibration tool. The analysis will be based on a dichotomous classification of each participant as either a TB, or non-TB case, based on the outcomes of bacteriological testing, against a binary interpretation of CAD abnormality score (abnormal/normal) at various CAD thresholds (Figure 1) in order to assess the diagnostic performance of CAD.


[bookmark: _Toc66969416]Figure 1: Comparison of CAD reading with bacteriological test results

Diagnostic performance will be estimated using the sensitivity (Se), specificity (Sp), and the number of false positives, false negatives, true positives and true negatives (FP, FN, TP and TN, respectively) of CAD performance at various thresholds compared to [specify bacteriological reference standard].  

The following paragraph should be deleted for cross-sectional study protocols
 
Given the use of retrospectively-collected data, the positive predictive value (PPV) and negative predictive value (NPV) will be calculated based on the TB prevalence found in the study or a posteriori by applying the Se and Sp estimates for the CAD thresholds selected to the TB prevalence in the target population. 

TP, TN, FP and FN will be used to construct a Receiver Operator Characteristic (ROC) curve, illustrating how sensitivity and specificity vary across the range of possible CAD thresholds. Based on the proportion of prevalent TB cases diagnosed and missed, the cost implications of various threshold levels in terms of total costs for diagnostic evaluation, and cost per true TB case detected, will be calculated, based on the average cost of confirmatory test. 

Together, these outputs will be used to determine the ideal threshold score for a given CAD implementation, based on the desired accuracy, yield, and cost implications.
[bookmark: _Toc66969746][bookmark: _Toc67045828]Ethical considerations
1.1.3 [bookmark: _Toc66969747][bookmark: _Toc67045829]Ethics approval 

This section should describe the process for local ethics approval and timelines for seeking clearance. 

Ethics approval will be sought from [add name and details of relevant local ethical committee/ institutional review board] prior to commencing the study.
1.1.4 [bookmark: _Toc66969748][bookmark: _Toc67045830]Protection of patient and confidentiality 

All necessary steps will be taken to ensure the protection of participants and the confidentiality of their personal information. In addition to the requirement for informed patient consent (described further below), all necessary steps will be taken to protect and secure patient data. No personally-identifying information will be collected from participants during the study. Instead, de-identified patient data will be recorded against unique patient identifiers, which will be linked back to a separate, master list. [provide further details here].  All data collection records (paper-based and/or electronic) will be securely protected by [describe security measures here, such as a password- protected file on a secure computer or in a locked cabinet on site] and will be accessible only to authorised people involved in the study. 

1.1.5 [bookmark: _Toc66969749][bookmark: _Toc67045831] Informed consent 

Users should delete/edit the following text based on their local situation and selected study design 

Prospective, cross-sectional study  

Informed consent will be sought from all individuals willing to participate to the study and meeting the eligibility criteria during the study period prior to any investigation specific to the study is done. A plain language summary of the study (i.e., an easy-to-understand overview written in the local language) will be developed and provided to individuals during the first contact, to explain the procedures of the study and the proposed collection of use of their personal data. The patient information sheet will also cover use of anonymised CXR in any future CAD calibration or validation studies, in the case of CAD product updates or developments requiring future calibration studies.  Individuals will be free to ask additional questions about the study and reassured that their care or ability to access services will not be impacted by a refusal to participants. Individuals will be informed of their right to revoke consent at any time, included after enrolment in the study. Consent will be recorded by writing, with consenting individuals providing a signature or thumb print (in the case of illiterate participants) on the provided consent form.  For children aged between 15 and 18, consent must be granted from the parent or legal guardian but an assent from will be signed by them. Any child refusing to participate in the study cannot be forced to do so, even when parent or legal guardian consent has been granted.

Retrospective case-control study

We will seek a waiver of the need for consent from known, previously-diagnosed TB participants and TB  suspects not diagnosed with TB who are retrospectively identified through [describe study site/data source], on account of the following factors: i) the disproportional efforts needed to obtain informed consent from participants who may no longer be under treatment at the study site (for TB triage settings) / the anonymous nature of data collected during TB prevalence surveys (edit as required); ii) the limited risk to patient confidentiality due to the de-identified nature of data to be collected. 
 
Combined prospective/retrospective case-control study

We will seek a waiver of the need for consent from known, previously-diagnosed TB participants who are retrospectively identified through  [describe study site/data source], on account of the following factors: i) the disproportional efforts needed to obtain informed consent from participants who may no longer be under treatment at the study site (for TB triage settings) / the anonymous nature of data collected during TB prevalence surveys (edit as required); ii) the limited risk to patient confidentiality due to the de-identified nature of data to be collected.

For prospective selection, informed consent will be sought from all individuals willing to participate to the study and meeting the eligibility criteria during the study period prior to any investigation specific to the study is done. A plain language summary of the study (i.e., an easy-to-understand overview written in the local language) will be developed and provided to individuals during the first contact, to explain the procedures of the study and the proposed collection of use of their personal data. The patient information sheet will also cover use of anonymised CXR in any future CAD calibration or validation studies, in the case of CAD product updates or developments requiring future calibration studies.  Individuals will be free to ask additional questions about the study and reassured that their care or ability to access services will not be impacted by a refusal to participants. Individuals will be informed of their right to revoke consent at any time, included after enrolment in the study. Consent will be recorded by writing, with consenting individuals providing a signature or thumb print (in the case of illiterate participants) on the provided consent form.  For children aged between 15 and 18, consent must be granted from the parent or legal guardian but an assent from will be signed by them. Any child refusing to participate in the study cannot be forced to do so, even when parent or legal guardian consent has been granted.

[bookmark: _Toc66969750][bookmark: _Toc67045832]Study timelines 

The expected duration of this study depends on study design, sample size and capacity to conduct CXR and bacteriological testing (for prospective studies only). For retrospective studies, study duration should be estimated on account of total sample size, number of available study personnel and average number of individual patient files/data sets that can be reviewed per day. See Section 3.8 in Part A for further guidance. 

The estimated duration of this study is [enter estimated number of months], based on the following calculations: 

Estimated study length in months = (sample size ÷ number of study sites) / daily throughput
                                                                   _____________________________________________



						Number of operational days per month 
[bookmark: _Toc67045833]REFERENCES
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(based on various thresholds)
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Interpretation of bacteriological results


TB (bacteriological positive)


False positive


TB (bacteriological positive)


Not TB (bacteriological negative)


False negative


True Negative
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Not TB (bacteriological negative)
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