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1 INTRODUCTION

Active Tuberculosis (TB) disease is an infectious disease that affects 10 million people globally each year. It is suspected in patients who present with typical symptoms and have radiological features suggestive of TB. The diagnosis is supported by histological features and confirmed by the isolation of the organism Mycobacterium tuberculosis (Mtb). Infection with Mtb is acquired by aerosol inhalation; however, not every person that is infected will develop active TB disease. Most commonly, Mtb infection (in immunocompetent persons) is maintained in a latent phase (LTBI). In this phase, there is no clinical, pathological or microbiological evidence of active TB disease. But, active TB disease may develop after a period (weeks to years) from this latent phase. Thus, there is a complex relationship that exists between the infecting organism and the host immune response to it that will ultimately determine the outcome of the initial exposure. The possible outcomes of exposure give rise to different phenotypes of TB:

· Active TB disease
· LTBI at high risk of progressing to active TB disease
· LTBI at low risk of progressing to active TB disease
· Cleared infection

Thus, from an epidemiological and Public Health perspective, LTBI represents both a reservoir for future active TB disease and an opportunity for disease prevention. However, the early local immunological events that follow Mtb infection that, in turn, determines the pattern of the ensuing human host response and the corresponding risk of disease progression, are unknown. Understanding these processes is critical for novel approaches in effective TB control and prevention.

A human transcriptional gene signature from whole blood has been previously identified by Anne O’Garra and colleagues (research team based at The Francis Crick Institute, UK) in individuals with active TB disease, which was absent in healthy individuals and the majority of individuals with LTBI. In collaboration, we have additionally demonstrated immunological heterogeneity in the transcriptional TB gene signature of a cohort of recently exposed TB contacts. We identified a small proportion of TB contacts with LTBI who expressed a persistent TB gene signature. These individuals subsequently developed active TB disease. The other TB contacts with LTBI exhibited a similar, but not identical, transient TB gene signature and remained disease free. This suggests that the early local immune responses to Mtb infection are critical determinants of the outcome exposure to TB.

This study is being undertaken in collaboration with Anne O’Garra’s team to characterise the cellular and molecular immune responses that occur in the airways of recent TB contacts. In addition, we will collect blood to explore whether similar responses may be identified and compare their performance with those identified in the airways.
2 STUDY DESIGN

This is a prospective longitudinal observational study. All subjects will be recruited at the Glenfield Hospital, University Hospitals of Leicester NHS Trust, Leicester, UK.

2.1 STUDY OBJECTIVES

2.1.1 Primary Objectives

· To determine the cellular and transcriptional profile in the airways of patients with active TB disease, LTBI and healthy controls (TB contacts without LTBI).

· To evaluate the early longitudinal changes in the cellular and airway transcriptional profile of patients with LTBI. To determine if these early changes predict the subgroup with LTBI that progress to active TB disease. 

2.1.2 Secondary Objectives

· To compare the airway transcriptional profile to the blood transcriptional profile in Active TB and LTBI. To perform transcriptional gene profiling of samples obtained from other tissue compartments (mainly sputum) and compare the signatures with whole blood.
· To determine whether the cellular and transcriptional profile in the airways of patients with active TB disease and LTBI patients progressing to active TB disease correlates with the other radiological, biochemical and microbiological parameters estimating the burden of inflammation within the lungs.
2.2 INCLUSION & EXCLUSION CRITERIA

2.2.1 Inclusion Criteria

· Provision of informed consent.

· Aged 18 to 84 years.

· Engagement with the Leicester Clinical TB service with either suspected TB or as a recent contact of active TB disease.
· Healthy controls will be recruited from the same cohort after investigation identifies no evidence for active TB disease or LTBI. 
2.2.2 Exclusion Criteria

· History of any acute infection in the previous 4-6 weeks. 

· Any chronic medical disorder which, in the opinion of the investigator, may either put the subject at risk (because of participating in the study) or may influence the results of the study or the subjects’ ability to participate in the study.

· Donation of blood >450ml within 3 months of study commencement or during the study (other than for study purposes).

· Pregnancy or lactation.

· Participation in an interventional clinical study in the 3 months prior to of Visit 1 or participation in a study using interventional medicinal products in the previous 6 months.

· Proven immunosuppression, including diagnosed immunodeficiency disorders and treatment with immunosuppressive medication, including oral corticosteroids at any dose.

· Previous chemotherapy for LTBI.

· Previous treatment for active TB disease.
· Aged 85 or over
2.3 TARGET SUBJECT POPULATION

The study will comprise three cohorts defined according to standard clinical guidelines:
· Group 1: Active TB Disease Group 
Subjects identified with and treated for active TB disease as defined by:

· Clinical symptoms of TB AND

· Positive culture for Mtb OR

· Positive PCR with GeneXpert (Xpert MTB/Rif Ultra)
· Group 2: LTBI Group
Subjects attending TB services with
· No clinical symptoms

· No features of active TB on serial radiological imaging

· Positive QFT 2-3 months after index notification if screened as a recent contact of active TB disease
· declined chemoprophylaxis (a combination of two antituberculous drugs for 3 months offered to some LTBI patients as a potential protective treatment against the development of active TB disease for the immediate TB exposure that they have just experienced. It should be noted that chemoprophylaxis does not necessarily protect a LTBI individual from developing active TB disease from future new TB exposures)

· Group 3: Control Group
Subjects attending TB services with no evidence of active TB disease but a negative IGRA test, using QuantiFERONGold TB InTube (QFT):

· No clinical symptoms

· No features of active TB on radiological imaging

c. Negative QFT 2-3 months after index notification if screened as a recent contact of active TB disease
Potential participants will be identified, approached and recruited from the Clinical TB service at the Department of Respiratory Medicine, Glenfield Hospital by TB physicians and specialist nurses that are members of the research team at Leicester.

2.3.1 Study Power

We will recruit 30 subjects with active TB disease, 150 subjects with LTBI and 20 healthy controls. This is the sample size needed to effectively separate and categorise the transcriptional profiles between these groups and detect longitudinal change in the signature based on the outcome of the earlier studies by our previous collaboration.1
To meet Primary Objectives 2, we will need to recruit 10 participants with LTBI that progress to active TB disease during the period of prospective observation of the study. Based on previous studies 1we will need to recruit 150 LTBI contacts over 2.5 years in order to capture 10 LTBI participants that progress to active TB disease.

2.4 CONSENT

The participant must personally sign and date the latest approved version of the consent form before any study specific procedures are performed. All subjects will receive appropriate verbal and written information about the study detailing no less than: the exact nature of the study; the implications and constraints of the protocol; the known side effects and any risks involved in taking part. Participants will be given the opportunity to ask questions and allowed as much time as wished to consider the information provided before consenting to participate. All subjects will also be notified that they are free to discontinue from the study at any time for any reason without prejudice to future care, and with no obligation to give the reason for withdrawal.
Written Informed Consent will then be obtained by means of participant dated signature and dated signature of the person who presented and obtained the informed consent. The person who obtained the consent must be suitably qualified and experienced, and have been authorised to do so by the Chief/Principal Investigator as detailed on the Delegation of authority and Signature Log for the study. The original signed form will be retained at the study site within the TRIAL Master file (TMF) or Investigator Site File (ISF). A copy of the signed Informed Consent will be given to participants and a copy retained in the participant medical notes.

Any non- English speaking patients will have a suitable translator available. The study documents (information sheet, consent form, invitation letter) will be translated into the main languages in our region.
2.5 SCREENING AND ELIGIBILITY ASSESSMENT
Participants will be identified and initially approached by TB physicians and TB Specialists Nurses. Only members of the existing clinical care team and research team will have access to the patients' notes. Participants will be mainly recruited through the specialised TB Clinics, TB contact tracing clinics and Respiratory inpatients at Glenfield Hospital, UHL NHS Trust, Leicester.

There are three ways in which potential participants will be approached:

1. Direct identification at a TB clinic. The initial approach will be from a member of the clinical care team. If the patient is happy to take part, then a member of the research team will make contact with the patient.

2. Invitation letters will be sent out with TB clinic appointment letters (as part of their normal care). At the appointment, they will be re-approached by a member of the clinical care team. If the patient is happy to take part, then a member of the research team will make contact with the patient.

3. Inpatients at the Glenfield Hospital. The initial approach will be from a member of the clinical care team. If the patient is happy to take part, then a member of the research team will make contact with the patient.

Once the research team have made contact, the patient will be given the chance to read the patient information sheet and consent form and to ask any questions about the study. They will then be given as much time as they need to consider participating. After this time, if they agree, they will be asked to sign the consent form. Consent will only be obtained by those delegated and trained in obtaining consent. 
2.6 COVID-19 Adaptations

In accordance with national public health policy, participants with known active COVID-19 infection will not be seen in person until they have completed the recommended period of isolation. All participants will be contacted by telephone or text prior to scheduled study visits to determine whether they have any current or recent COVID-19 symptoms. All participants reporting such symptoms will be required to have a negative COVID-19 PCR swab, prior to rescheduling study visits.

The study will operate within host protocols for infection prevention including the use of PPE and social distancing during research visits. The study will adhere to restrictions on research activity instructed by the Trust R&I team in the event of further pandemic waves. As a consequence of these adaptations, there is a risk that some study visits for participants may be either delayed or missed. In all instances, the reasons for missed or delayed appointments will be recorded on the CRF and Protocol Deviation Log and marked as COVID-19 related. 
3 OBSERVATIONAL STUDY DESIGN

This is a longitudinal observational study in patients that attend the Clinical TB service. Clinical protocols of care, including investigations and therapy decisions will not be influenced in any way by study enrolment. The study will collect specified samples during routine planned clinical visits (normal care) and additional research visits, as described below (Tables 1 and 2, pages 10 and 12 respectively).
3.1 ACTIVITY AT ALL CLINICAL AND RESEARCH APPOINTMENTS/ VISITS

For all study groups, most study visits will be performed at the NIHR Leicester BRC - Respiratory, Glenfield Hospital. Visits for specific investigations will take place in the appropriate clinical departments. In order to minimise cohort attrition and missed appointments, the study team may undertake some research visits in the community at the participant’s convenience if they are unable to attend at the BRC. Home visits are undertaken by the clinical TB service routinely to minimise the need for patient visits to hospital. In line with this clinical practice, research visits will be undertaken after confirming that the participant or members of their household are not isolating for active COVID-19 infection. The attending study team will adhere to PPE and social distancing measures being followed by the clinical service. 
3.1.1 Active TB Disease (Group 1) Visits & Samples

Table 1 (below) displays the data to be gathered during routine clinical (normal medical) care and research visits of patients recruited to Group 1.

Table 1: Visit details for the Active TB Disease group.

(X= research sample/ activity; X#= optional research sample/ activity; X%= clinical sample/ activity but data may be used for research; X$= optional clinical sample/ activity (performed at the discretion of clinical TB physician) but data may be used for research)

	Visit Number
	1

	Visit Type

(C=Clinical)
(R=Research)
	C

	Time

(M=Month)

(d=days)
	0

	Informed Consent
	X

	Inclusion/ Exclusion Criteria
	X

	Demographic Data
	X%

	Medical History
	X%

	Drug History
	X%

	Physical Examination
	X%

	Blood
	Research Samples
	X

	
	Routine Clinical
	X%

	Sputum Collection
	X%

	Bronchoscopy
	X%

	CT Scan
	X%

	CXR
	X%


3.1.2 LTBI (Group 2) & Healthy Controls (Group 3) Visits & Samples

This group is heterogeneous and their study journey is divided into two phases (Figure 1, page 12). In routine clinical practice, a diagnosis of LTBI is made for individuals that are IGRA positive 10-12 weeks after notification of the primary (index) active TB disease case. This interval is included to ensure there has been sufficient time for adaptive immunity to develop following exposure to TB. Phase 1 represents the recruitment stage (where they undergo screening with IGRA). Phase 2 describes the period after the 3 month IGRA test that allows stratification of the exposed contact population into subgroups on the basis of their LTBI status. The Control group (Group 3) will be defined as the IGRA negative subgroup.
Subjects identified as recent TB contacts who receive a diagnosis of LTBI will be managed in accordance with local and national (NICE) guidelines. If a patient is under 65 years of age and a contact of active TB disease, they are offered chemoprophylaxis. Those that decline chemoprophylaxis will be retained to the study and monitored regularly with clinical and radiological assessment at 3 monthly intervals over 2 years (Phase 2 of the study) to ensure that they remain clinically well.

Figure 1: Overall schematic of LTBI study groups.

(PTB= Pulmonary Tuberculosis; LTBI= Latent Tuberculosis Infection; IGRA= Interferon Gamma Release Assay; +ve= positive result; -ve= negative result)
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The visit schedule for participants undergoing assessment for LTBI is summarised in Table 2. 
Table 2: Visit schedule for subjects undergoing investigation for LTBI. The shaded cells represent Phase 1 and the unshaded cells show Phase 2.

(X= research sample/ activity; X#= optional research sample/ activity; X%= clinical sample/ activity but data may be used for research; X%&= clinical sample/ activity but data may be used for research in Group 2; X$= optional clinical sample/ activity (performed at the discretion of clinical TB physician) but data may be used for research)

	Visit Number
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Visit Type

(C=Clinical) (R=Research)
	C
	R
	R
	C
	C
	R
	C
	R
	C
	R
	C

	Time

(M=Months)

(d=days)
	0
	1 M

(±14d)
	2 M

(±14d)
	3 M

(±14d)
	6 M

(±14d)
	9 M

(±14d)
	12 M

(±14d)
	15 M

(±14d)
	18 M

(±14d)
	21 M

(±14d)
	24 M (±14d)

	Informed Consent
	X
	
	
	
	
	
	
	
	
	
	

	Inclusion/ Exclusion Criteria
	X
	
	
	
	
	
	
	
	
	
	

	Demographic Data
	X%
	
	
	
	
	
	
	
	
	
	

	Medical History
	X%
	X
	X
	X%
	X%
	X
	X%
	X
	X%
	X
	X%

	Drug History
	X%
	X
	X
	X%
	X%
	X
	X%
	X
	X%
	X
	X%

	Physical Examination
	X%
	X
	X
	X$
	X$
	X
	X$
	X
	X$
	X
	X$

	Blood
	Research Samples
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	Routine Clinical
	X%
	
	
	X%
	X%
	
	X%
	
	X%
	
	X%

	CXR
	X%
	
	
	X%
	X%&
	
	X%& 
	
	X%& 
	
	X%& 

	PET-CT
	X#
	
	
	X#
	
	
	
	
	
	
	

	Bronchoscopy
	X#
	
	
	X#
	
	
	
	
	
	
	

	Sputum Collection
	X$
	X#
	X#
	X$
	X$
	X#
	X$
	X#
	X$
	X#
	X$


3.2 SAMPLES & THEIR COLLECTION

3.2.1 Blood

Blood will be collected in the appropriate blood sample bottles in an aseptic manner. A maximum of 50ml blood will be taken at each of the visits. In all cases, the subject will be discharged with clear instructions regarding care of the venepuncture site. To minimise the number of venepunctures, some of this sample will be used for the routine clinical tests required by the TB team (for example, HIV testing) as part of their routine clinical care with the rest being stored indefinitely for research purposes.

Research blood samples will be mainly taken for “gene expression profiling” and will be stored in Tempus Tubes at -80 ⁰C prior to transfer for analysis to our collaborators (Anne O’Garra, Senior Group Leader, Laboratory of Immunoregulation and Infection, The Francis Crick Institute, London). Gene expression profiling is a technique that can assess the activity of every gene in the human genome. When the genes are activated, they produce their own unique RNA (an information containing molecule). The RNA can be extracted from blood and measured using a computer chip. The pattern of RNA expression is then evaluated using advanced bio-statistical algorithms. The data is presented as a specific immune signature (“biomarker”) that will be compared between and within our study groups both in cross-section and longitudinally. Gene expression profiling used in this way does not provide information about the genetic makeup of an individual and therefore cannot be used to inform heritable disorders.
Research blood samples will also be taken for testing with the “Actiphage Assay”. This assay looks for the presence of the bacteria that cause TB in blood. It has shown early promise as a potential new diagnostic test for active TB disease and those at risk of developing active disease.2 Samples will either be analysed at the University Of Nottingham School Of Bioscience or the NIHR Leicester Respiratory Biomedical Research Centre or the University of Leicester.

Any remaining blood (from the 50ml taken) will be archived. Utilisation of these samples for future research will be subject to additional ethics approval and in accordance with the signed Memorandum of Understanding between the study collaborators. The samples will be transferred to the Respiratory Research Tissue Bank and retained until they are used up. The original consent form attached to the sample will be stored in a fire retardant cabinet or electronically until the sample is used up.

3.2.2 Sputum

These samples will be stored at the NIHR Leicester Respiratory Biomedical Research Centre or at the University of Leicester, in accordance with infection control procedures. The samples will be analysed either at the University of Leicester or at The Francis Crick Institute, London.

All samples will be packaged, stored and transported in accordance with the University of Leicester Health and Safety, Hazardous substance policy https://uniofleicester.sharepoint.com/sites/staff/health-safety/SitePages/Policy-and-Procedure.aspx  
· Spontaneous Sputum Collection: Patients that have a productive cough will be asked to submit sputum using the current standard clinical technique. Standard infection control measures will be observed. The sputum samples will be collected and either stored or sent for microscopy, mycobacterial culture and sensitivity.

· Induced Sputum Collection: Patients with a non-productive cough may take the option to undergo collection of induced sputum. This is performed using a standard protocol with 5% hypertonic saline to obtain the best quality sample possible. Standard infection control measures will be observed. The sputum samples will be collected and either stored or sent for microscopy, mycobacterial culture and sensitivity.
3.2.3 Radiological Imaging (CXR, CT and PET-CT scans)

In any patient with active TB disease or undergoing investigation for LTBI, it is normal medical practice to arrange chest X-rays (CXRs) to monitor the activity of these conditions at specific time points. In some, a CXR is not detailed enough to ascertain the site and severity of the underlying active TB disease and in those cases, more detailed imaging is requested (in form of a CT or PET-CT scans). In this study, we may use the results from the CXRs or scans performed as part of the subject’s normal medical care. 

Some subjects will be offered PET-CT scans as part their enrolment in this study. PET-CT is a non-invasive imaging tool that identifies areas of active inflammation by mapping where the cells with high metabolic demand take up a radioactive-labelled glucose analogue. It is routinely used in the diagnosis and staging of cancers. However, it has potential wider clinical uses and there is a growing role for the use of this technique in TB diagnosis, assessing the severity of TB disease and monitoring the response to TB treatment.3 Furthermore, there is evidence that these scans can detect early changes in the lung architecture of some individuals who have been recently exposed to TB prior to them developing any symptoms suggestive of active TB disease.3 

All female subjects of child bearing age will be offered a pregnancy test prior to a CT or PET-CT scan (unless there is a medical reason why it would be unnecessary – this would be determined by the attending TB physician). All female subjects of child bearing age will be offered a pregnancy test prior to any CXR conducted for research purposes only. Clinical guidelines apply for the CXR conducted as part of normal clinical care.
3.2.4 Bronchoscopy

Some participants will have additional tests requested to help diagnose their condition as part of their normal medical care. Thus, participants offered bronchoscopy will be consented such that if one is required for medical reasons, extra samples can be obtained at the time of the bronchoscopy and retained for the study. These samples will be transferred to The Francis Crick Institute, London the same day as the procedure.

Other participants may be offered a bronchoscopy as part of their enrolment to this study. In particular, those with LTBI may be approached to undergo a bronchoscopy. The samples collected at the time of the procedure would allow the characterisation of the early immunological events occurring within the lungs after exposure to TB. The procedure will only be performed at the Glenfield Hospital by a TB physician. The collected samples (Bronchoalveolar lavage) will be collected and transferred to The Francis Crick Institute the same day. On arrival to The Francis Crick Institute, the sample will be processed and used up.
4 DISCONTINUATION OF SUBJECTS

Each participant has the right to withdraw from the study at any time.  In addition, the investigator may discontinue a participant from the study at any time if the investigator considers it necessary. Participants who are no longer able to give valid consent will also be withdrawn from the study. Any data collected from the withdrawn participants may be included in the final analysis. Additionally, we may continue to collect clinical data from their normal clinical care and use it in the final analysis unless the participant tells us to stop. The reason for withdrawal will be recorded in the CRF. If the participant is withdrawn due to an adverse event, the investigator will arrange for follow-up visits or telephone calls until the adverse event has resolved or stabilised. If a participant is withdrawn, we may replace them to ensure the study remains sufficiently powered to deliver on the study objectives. 
Participants in group 2 and 3 that develop TB during prospective observation will be recorded. These patients may require bronchoscopy as part of their clinical investigation (as per group 1) and if so we will seek consent to collect research samples during this procedure. The participants will end their journey in the study and be transferred to the clinical service after this.  
5 SUBJECT SAFETY

5.1 RECORDING & REPORTING OF ADVERSE EVENTS

Information about study outcomes and adverse events will be collected from each participant from consent until their final study visit. At each follow up visit, patients will be asked if they have experienced any adverse events.
5.2 Adverse Event (AE)

An AE or adverse experience is:

Any untoward medical occurrence in a patient or clinical investigation participants, which does not necessarily have to have a causal relationship with this treatment.

An AE can therefore be any unfavourable and unintended sign (including an abnormal laboratory finding), symptom or disease temporally associated with the study, whether or not considered related to the study.

5.3 Adverse Reaction (AR)

All untoward and unintended responses related to the study.

All cases judged by either the reporting medically qualified professional or the sponsor as having a reasonable suspected causal relationship to the study qualify as adverse reactions.  

5.4 Severe Adverse Events

To ensure no confusion or misunderstanding of the difference between the terms "serious" and "severe", which are not synonymous, the following note of clarification is provided:

The term "severe" is often used to describe the intensity (severity) of a specific event (as in mild, moderate, or severe myocardial infarction); the event itself, however, may be of relatively minor medical significance (such as severe headache).  This is not the same as "serious," which is based on patient/event outcome or action criteria usually associated with events that pose a threat to a participant's life or functioning.  Seriousness (not severity) serves as a guide for defining regulatory reporting obligations.

5.5 Serious Adverse Event or Serious Adverse Reaction

A serious adverse event or reaction is any untoward medical occurrence that at any dose:

· Results in death,

· Is life-threatening,

NOTE: The term "life-threatening" in the definition of "serious" refers to an event in which the participant was at risk of death at the time of the event; it does not refer to an event which hypothetically might have caused death if it were more severe.

· Requires inpatient hospitalisation or prolongation of existing hospitalisation,

· Results in persistent or significant disability/incapacity, or

· Is a congenital anomaly/birth defect.

· Other important medical events*

*Other events that may not result in death, are not life threatening, or do not require hospitalisation, may be considered a serious adverse event when, based upon appropriate medical judgement, the event may jeopardise the patient and may require medical or surgical intervention to prevent one of the outcomes listed above.

5.6 Suspected Unexpected Serious Adverse Reactions

A serious adverse reaction, the nature or severity of which is not consistent with the applicable product information 

5.7 Reporting Procedures for All Adverse Events

Only AEs occurring during the study observed by the investigator or reported by the participant, which are only attributed to study, will be recorded on the CRF.  

AEs considered related to the study as judged by a medically qualified investigator or the sponsor will be followed until resolution or the event is considered stable.  All related AEs that result in a participant’s withdrawal from the study or are present at the end of the study, should be followed up until a satisfactory resolution occurs.

It will be left to the investigator’s clinical judgment whether or not an AE is of sufficient severity to require the participant’s removal from.  A participant may also voluntarily withdraw from treatment due to what he or she perceives as an intolerable AE.  If either of these occurs, the participant must undergo an end of study assessment and be given appropriate care under medical supervision until symptoms cease or the condition becomes stable.

The severity of events will be assessed on the following scale:  1 = mild, 2 = moderate, 3 = severe.  

The relationship of AEs to the study will be assessed by a medically qualified investigator. 

5.8 Reporting Procedures for Serious Adverse Events

Only SAEs related to study procedures will be reported for this study.  They must be reported to the Sponsor within 24 hours of discovery or notification of the event.  All SAE information must be recorded on an SAE form and sent to the Sponsor using the appropriate reporting form and the contact details on there. Additional information received for a case (follow-up or corrections to the original case) needs to be detailed on a new SAE form which must be sent to the Sponsor using the appropriate reporting form and the contact details on there. 
The Sponsor will perform an initial check of the information, track all SAEs until resolution and provide and acknowledgement of the closure of the SAE to the study team.  Monthly line listings of all reported SAEs are reviewed by the Director of Research and Development on a monthly basis.
.

In addition to the expedited reporting above, the CI shall submit once a year throughout the study or on request an Annual Report to the Ethics Committee which lists all SAEs / SUSARs that have occurred during the preceeding 12 months.

6 DATA MANAGEMENT & PROCESSING

6.1 DATA COLLECTION & STORAGE
Data will be collected and stored in a password protected Excel database (held on the University Hospitals of Leicester NHS Trust server) designed specifically for the study. The participants will be identified by a study specific number. The participants name and any other identifying detail will not be included in any study data electronic file. Study data will be collected on a paper CRF labelled with study number only. Paper CRFs will be kept in locked offices, accessed on by the research team. Access to the offices within the research unit is restricted.
Research data will be stored for twenty years after the study has ended. Long-term storage will comply with the University of Leicester archiving Standard Operating Procedure. 
6.2 SOURCE DATA
In this study, the CRF will be used as the source document detailing the patient’s clinical journey during their TB treatment or monitoring. Electronic clinic letters will be generated from the CRFs to inform clinical management and progress on UHL systems, in accordance with usual practice. In addition, the GP will receive a letter stating their patient’s involvement in the study at the time of enrolment.
7 All documents will be stored safely in confidential conditions.  On all study-specific documents, other than the signed consent and the enrolment log, the participant will be referred to by the study participant number/code, not by name.QUALITY CONTROL AND QUALITY ASSURANCE PROCEDURES

The study will be conducted in accordance with the current approved protocol, ICH GCP, relevant regulations and standard operating procedures. 

The University of Leicester operates a risk based audit programme to which this study will be subject. 
A Study Steering committee will meet every quarter to check on the progress of recruitment and the study. The committee will comprise members of the research teams at The Francis Crick Institute and at the University of Leicester.

8 SITE MONITORING
Authorised representatives of a regulatory authority, members of the study team or department, the sponsor or NHS Trust may visit the centre to perform monitoring, audits or inspections, including source data verification.
9 CODES OF PRACTICE AND REGULATIONS

9.1 Sponsor Standard Operating Procedures

All relevant Sponsor SOPs will be followed to ensure that this study complies with all relevant legislation and guidelines 

9.2 Declaration of Helsinki

The Investigator will ensure that this study is conducted in full conformity with the current revision of the Declaration of Helsinki (last amended October 2000, with additional footnotes added 2002 and 2004).

9.3 ICH Guidelines for Good Clinical Practice

The Investigator will ensure that this study is conducted in full conformity with relevant regulations and with the ICH Guidelines for Good Clinical Practice (CPMP/ICH/135/95) July 1996.

9.4 Approvals 

Once Sponsor authorisation has been confirmed, the protocol, informed consent form, participant information sheet and any other study specific documentation will be submitted to an appropriate Research Ethics Committee (REC), Health Research Authority (HRA), and host institution(s) for written approval.  Once Sponsor authorisation has been confirmed, the Investigator will submit and, where necessary, obtain approval from the above parties for all substantial amendments to the original approved documents.   

9.5 Participant Confidentiality

The trial staff will ensure that the participants’ anonymity is maintained.  The participants will be identified only by initials and a participants ID number on the CRF and any electronic database.  All documents will be stored securely and only accessible by trial staff and authorised personnel. The study will comply with General Data Protection Regulation (GDPR) and the Data Protection Act 2018 which requires data to be anonymised as soon as it is practical to do so.  

10 BIOLOGICAL SAMPLING PROCEDURES

10.1 HANDLING, STORAGE & DESTRUCTION OF BIOLOGICAL SAMPLES
Samples will be stored at the investigative site (Glenfield Hospital) and sent to the University of Leicester, University of Nottingham and the Francis Crick Institute. These samples will only have the unique study number of the patient. At the end of the study the samples will be transferred to the Respiratory Research Tissue Bank (REC Ref: 17/EM/0231) for future research.  Samples will be stored in the Tissue Bank until they are used up. The Informed Consent Form linked to the sample will be retained with the sample for the life time of the sample.  
10.2 CHAIN OF CUSTODY OF BIOLOGICAL SAMPLES
A full chain of custody will be maintained for all samples throughout their lifecycle. The Chief Investigator will keep full traceability of collected biological samples from the subjects whilst in storage.
10.3 WITHDRAWAL OF INFORMED CONSENT FOR DONATED BIOLOGICAL SAMPLES
If a subject withdraws consent to the study, the samples collected up to that point may still be analysed.
11 STATISTICAL MANAGEMENT
Bioinformatics analysis will be conducted by our collaborators. Between group analyses that incorporate clinical metadata will be performed using appropriate statistical methods and commercially available statistical software packages (including SPSS, Prism and R-statistical package). The Study Steering Committee will decide if an interim analysis is required of the evaluable participants after the study has been open to recruitment for 12 months.
12 DEFINITION OF END OF TRIAL
The end of trial is the date of the final sample analysis. 
13 PUBLICATION OF DATA
The study information will be disseminated to study participants by means of an informal gathering. The overall findings and the impact on future treatment and research will be addressed. Written information in the form of a summary card will be provided if required. Results from the study will also be published in peer-reviewed scientific journals and disseminated via media portals co-ordinated by the University of Leicester and Respiratory BRC.
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