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        FORMCHECKBOX 
  Check here if appendix is included

	Project Summary
Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Also describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. 


	Principal Investigator(s): Zeaur Rahim



	Research Protocol Title: Improving the diagnosis of Tuberculosis through bleach sedimentation sputum microscopy.

	Total Budget US$: 47,260                    Beginning Date: October 2007               Ending Date: September 2008

	In under-developed and developing countries, untreated direct sputum smear microscopy (SSM) is the only method for diagnosis of pulmonary tuberculosis (TB). The method is rapid, inexpensive and specific for Mycobacterium tuberculosis in high TB burden countries. But low sensitivity is the main limitation of this technique especially for HIV-co-infected TB patients. Therefore, it is necessary to improve sensitivity of SSM using various physical and chemical treatment of sputum so that this technique could significantly contribute in diagnosis of TB in peripheral laboratories with minimum physical facilities. Of the various simple chemical treatment of sputum, bleach sedimentation has been recently proved useful for improved detection of acid-fast bacilli in HIV negative (2) and positive TB patients. Considering the usefulness of bleach in SSM, WHO/TDR has undertaken a multi-center study of SSM using bleach technique in 6 countries including Bangladesh. In this protocol one and 24 hours bleach sedimentation technique will be the compared with conventional SSM during one-year period. 
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Description of the Research Project
Hypothesis to be Tested:


Concisely list in order, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


Bleach sedimentation technique will increase rate of positive sputum microscopy than conventional sputum microscopy. 

Specific Aims:
Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods.


Primary Specific Aim:

A. To compare the performance (sensitivity, specificity and predictive values) of three sputum samples collected on two days and stained with the hot ZN method to the performance of staining with the same technique after an overnight bleach sedimentation procedure.

B. To compare the performance of three sputum samples collected on two days and stained with the hot ZN method to the performance of staining with the same stain after a one-hour bleach sedimentation procedure.

C. To compare the performance of these bleach sedimentation procedures in HIV+ and HIV- patients.

1.1. Secondary Specific Aim:

A. To describe the incremental yield of the second and third smears in these different approaches.

B. To compare the time spent reading slides stained with the hot ZN with or without bleach concentration procedures (both for the overnight and one-hour approach).

C. To measure the inter-reader reproducibility of each method.

D. To document the free chlorine concentration at baseline and during the study.

Background of the Project including Preliminary Observations 



Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives.


Tuberculosis (TB) care, including effective detection and treatment of patients is central to the global strategy to control the disease. Currently available diagnostics are either insensitive, time-consuming, or require laboratory infrastructures considerably more advanced than those commonly found in the developing countries where TB burdens are highest.  There is an urgent need for a new TB diagnostic test that is simple, rapid, sensitive and specific and can be made widely available. The test development pipeline is unlikely to deliver a test with such a profile in the short to medium term.  Pulmonary tuberculosis patients with more than 105 Mycobacterium tuberculosis organisms per millilitre of sputum (approximately half of all pulmonary TB patients worldwide) may be diagnosed by direct sputum smear microscopy.  Direct sputum smear microscopy has been shown to be highly specific in high-prevalence settings.    

Current international guidelines (WHO/IUATLD) recommend the microscopic examination of three serial sputum specimens for acid-fast bacilli (AFB) in the investigation of patients suspected of having pulmonary tuberculosis. Direct smear microscopy, as currently recommended (WHO/IUATLD) is associated with two major problems: variable and generally low sensitivity (≤ 50%) and a considerable drop-out of patients during the diagnostic process.  A systematic review of sputum smear microscopy yielded a mean 18% (95% CI 11-26%) increase in sensitivity when centrifugation was combined with any chemical treatment of sputum samples (Bleach [NaOCl] or lye [NaOH]). Centrifugation is not always possible in resource-poor areas and a recent study by Epicentre/Médecins Sans Frontières (MSF) has shown that overnight sedimentation following bleach treatment resulted in a 15% increase in the diagnostic yield (poster 37th Union World Conference on Lung Health). Unfortunately, overnight sedimentation does not allow for same day diagnosis, a goal that could substantially reduce the number of patients lost to follow-up.  

We thus propose to examine long (overnight) and short (one hour) bleach sedimentation followed by Ziehl-Neelson (ZN) staining procedure in a study in 6 countries and to compare the results with the traditional staining procedure without any chemical treatment.

Bleach sedimentation microscopy has been used to improve the diagnosis of tuberculosis in different settings (1,2, 3). Therefore, this multi-centre study has been planned to validate this technique in places where HIV prevalence less than 5% in TB patients and  more than 5% in TB patients. 
Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project.  

STUDY DESIGN

Cross-sectional, multi-center study to evaluate usefulness of bleach sedimentation technique over conventional sputum smear microscopy.

Number of sites: Bangladesh, Brazil, Cameron, India, Madagascar and Rwanda

2. Study Plan 

Some researchers have suggested that the bleach sedimentation procedure is more effective in high HIV settings.  Because of this, the six countries participating in this study have been divided in two groups : those were the prevalence of HIV in TB patients is ≤5% (Bangladesh, India and Madagascar) and those were the HIV prevalence is >5% in TB patients (Brazil, Cameroun and Rwanda).  In the former countries, HIV testing will not be routinely offered to patients as this is not the standard policy of these countries.  In the latter 3 countries HIV testing will be offered to all patients, an already routine practice in these countries.  
The proposed study will be separated in two phases: phase I is the overnight bleach sedimentation procedure (Primary objective A). Phase II is the one-hour bleach sedimentation (Primary objective B).  Phase I will last 6 months, interim analysis being performed at four months to assess the performance of the bleach sedimentation procedure. Phase II (also to last six months) will only be conducted if results of Phase I are conclusive and show substantial improvement over the standard ZN staining procedure.

A summary of the plan for the study and the sequence of activities are shown on Figures 1and 2.  WHO/TDR will coordinate the various components of the evaluation according to the study plan. Contact details are included on page 1.

2.1. Bleach quality assessment: 

 Although a common product, bleach is a generic term that encompasses numerous chemical oxydation products: it includes "chlorine bleach", a solution of sodium hypochlorite with various concentrations of the active ingredient (2-15%).  Other bleach products contain hydrogen peroxide or a peroxide-releasing compound such as sodium perborate or sodium percarbonate.  The use of these products without due characterization has led to confusion in the scientific literature. Two sites (Cameroun and Madagascar) will use a standardized bleach (NaOCl) obtained in Geneva and supplied by TDR. The other four sites will use local bleach.

In the initial phase of the study, we will ask the principal investigator from the four sites using local bleach to send to a central laboratory (to be identified) aliquots of bleach solutions that are locally available. These should be obtained directly from the manufacturer as to ensure freshness of the product since sodium hypochlorite decomposes after production.  

Initial and subsequent analysis of the solutions will include:

	Bleach strength


Wt% Bleach


Wt% Caustic


Wt% Alkalinity
	Inorganics

Chlorate Ion

Bromate Ion
	Transition Metal Ions


Iron


Copper


Nickel


Teepol Bleach (Harvey Waddington, U.K) will be used in the Bangladesh component of the study. Aliquots will be prepared to measure the baseline of free chlorine content. Every other month, from all sites, a sample of bleach will be sent to the reference laboratory for analysis and if the free chlorine content of the solution falls below 3%, a new lot will be purchased, an aliquot of which will be sent to the reference laboratory for analysis (poster 37th Union World Conference on Lung Health). At each site, at the beginning and end of each week, the free chlorine content will be monitored and results recorded in a log book.  Free chlorine content of the working solution should be between 3-3.5% (The active chlorine content  will be reported as g/L). Rapid test results will be compared with results from the reference laboratory for the same bleach sample. 

2.2. Case selection:

All consecutive outpatients attending the participating centre with cough for ≥ 3 weeks duration will be eligible to participate in the study.  Patients must be 18 year-old or more (patients below the age of 15 are seldom capable of producing sputum samples), and have signed the informed consent form (Appendix 1) after due explanations of the study purpose. 

Inclusion criteria:

· Symptoms suggesting pulmonary TB: persistent cough (>3 weeks); 

· Patient agreed to participate with informed consent;

· Age above 18 years old.

2.3. Exclusion criteria 

· Inability to provide informed consent (e.g. unfamiliarity with language of patient, prisoners, mentally impaired);

· Treatment with anti-tuberculous drugs (isoniazid, rifampicin, ethambutol, streptomycin, pirazinamide) or quinolones in the last month.

2.4. Withdrawal criteria

· Withdrawal of consent by patient;

· Patient who was not able to produce any sputum specimen.

2.5. Specimen collection:
Four specimens (I ml aliquot minimum) will be collected from all patients in 2 days:

· An on-the-spot sample at the time of the patient's first visit to the laboratory (specimen 1); 

· An early morning specimen taken by the patient at home on the day following the initial visit (specimen 2); 

· A second on-the-spot sample taken at the time the patient brings back his morning sample to the clinic (specimen 3); 

· On the second day, the patient will be asked to produce 4th sputum sample for for culture (specimen 4).

  Thus each patient will have 4 occasions to provide sputum samples and only one sample will be cultured from each patient. 

Patients will be instructed on production of good quality sputum samples.  Specimens will be assessed macroscopically to inspect the quality and quantity and a record will be made.  However, samples will not be rejected on that basis, since this is not current practice in some of the collaborating centres. 

Sites with an HIV prevalence ≤5% in the TB patients will follow the current national guidelines as to HIV testing. Sites with an HIV prevalence above 5% in the TB patients will offer HIV testing to the patients and will offer counseling in accordance with national guidelines. 

2.6. Smear preparation, staining and culture:

An appropriate portion of the sputum (from the most purulent portion) sample will be collected with an applicator stick or a wire loop and spread on the labelled side of the microscope slide. The slides will be air-dried and heat-fixed. All smears will be stained by the standard hot Ziehl-Neelsen technique.  

For conventional culture, sputum samples will be decontaminated with equal volume of NALC (N-Acetyl-L-Cysteine, 0.5%)-sodium citrate (2.9%)-sodium hydroxide (4%). Loop-full of decontaminated sputum sample will be inoculated on Lowenstein-Jensen (L-J) slants will be incubated at 37oC. Inoculated slants will be examined weekly until 8th week. A sputum sample will be considered culture negative, when there is no growth of typical Mycobacterium within 8 weeks (1). Mycobacterium will be confirmed by their typical colony morphology, slow growth, and sensitivity to para-nitro-benzoic acid.

Gold standard of the test: Culture is more sensitive than microscopy. Therefore, culture will be considered as Gold Standard. In this study, 4th sputum sample from each patient will be cultured and matched with microscopy results.

2.7. Bleach treatment:

The specimen remaining after direct microscopy will be transferred to a 15 mL plastic conical tube.  An equal volume of 3.5% sodium hypochlorite will be added, the tube will be shaken to liquefy the sputum and allowed to stand at room temperature for either 15-18 hours or one hour.  Following sedimentation, the supernatant will be carefully poured off and the sediment mixed with the remaining fluid.  One or two drops will be placed with a sterile pipette on labelled slides.  

In all sites, specific measures will be taken to prevent bleach decomposition.  The source solution  (a 5-6% NaOCl solution) will be kept in a cool, shaded area and expiry dates will be monitored.  Each week a small quantity of bleach will be collected from the source solution and used for the tests of the week.  At the end of the week, the remaining bleach solution will be discarded.  

2.8. Examination:
All slides will be examined blindly by bright-field microscopy at 1000 X magnification.  The number of acid-fast bacilli (AFB) per 100 fields will be graded according to the following scheme: 

	N of AFB
	Report

	No AFB per 100 fields
	No AFB

	1-9 AFB per 100 fields
	Record exact figure

	10-99 AFB per 100 fields
	+

	1-10 AFB per field
	++

	> 10 AFB per field
	+++


Slides need not be stained or read on the same day but should be placed (once dried) in a secure place so as to preserve the integrity of the smear.  Appropriate boxes will be provided for this.

2.9. Blinding of microscopists:

All slides from patients will be assigned a routine laboratory number, which will be written on the frosted side of the slide or with a diamond pen. To ensure blinding, an opaque wrap-around sticker will be used to cover the initial lab number and the slides will be shuffled by the study supervisor before reading. Slides will be read and the results will be written on the sticker. The study supervisor or a second technician will remove the sticker and results will be entered into the study book.

2.10. Description of Proposed Evaluation Sites

The proposed trial sites are: 

· In Bangladesh, the main recruitment centre will be the Shyamoli Chest Clinic.  Approximately 700 suspect patients are seen every month with 70 new cases of tuberculosis during the same time period.  The laboratory is part of the NTP and on site culture of samples is possible.

· In Brazil, the main recruitment centre will be in Recife in a general primary care facility where patients are referred for pulmonary diseases.  Approximately 100 suspect patients attend the clinic monthly with ?256? new cases per month.  The laboratory is part of the NTP and on site culture of samples is possible.

· In Cameroun, the main recruitment centre will be in Yaounde in the Hôpital Jamot, a govermental institution with 350 visits per month and 231 new cases per month.  The 

· laboratory is part of the NTP and on site culture of samples is not possible.  Transport time to the culture facility is approximately 15 minutes.

· In India, the main recruitment centre will be the Christian Medical College in Vellore.  Approximately 480 suspect patients attende the clinic monthly for respiratory disease and 122 new cases of tuberculosis are also diagnosed monthly.  Culture is available on site and the laboratory is part of the NTP.  

· In Madagascar, the main recruitmment centre will be the Dispensaire antituberculeux d'Analakely in Antananarivo.  This institution is a govenmental referral centre for pulmonary disease and tuberculosis.  Each month 900 suspect patients attend this clinic and 90 new cases of tuberculosis are diagnosed monthly.  There is no on-site culture facility but samples are transported to the local Institut Pasteur, distant from the clinic by only 2 kilometer.  

· In Rwanda, the main emrollment facility will be the CHUK, a governmental general primary care institution with referral in pulmonary diseases and tuberculosis.  Approximately 200 suspect patients are seen each month and and 25 new TB cases are diagnosed monthly.  There is no on-site culture facility and samples are to be sent to the Laboratoire National de Référence qhich is very close to the CHUK.
3. Maximum per week/total.

Given the workload and the sample size, each centre should recruit five patients per day, four days a week, which will result in a maximum of 30 smears to read per day. This would imply a 51-week study period.  During Phase I of the study a technician will have to come to the laboratory on Saturday to remove the second day sputum samples from the bleach and prepare the smears.  

4. Study management:

4.1. The study team

The multi-centre study coordination activities will be shared between TDR (Jean Joly) and Epicentre (Maryline Bonnet).  Since the research will be conducted at study sites within the context of routine clinical and laboratory practise, many of the procedures required will be performed by hose providing patients’ services. However the study will require of additional local staff for study specific responsibilities.  This staff will include a principal investigator who will oversee the study at the site, a research coordinator who will deal with the day to day management, patient interviews and collection of specimens and 2 laboratory technicians. Field and funding will be provided on a per specimen bases for laboratory investigations that are not part of routine diagnostic investigations and will include labour costs. 

4.2. Responsibilities of study team members

4.2.1. Responsibilities of the sponsor  will include:

· Development of initial protocol

· Site assessment visits
· Training in the Principles and Practice of Good Clinical Practice and Good Clinical Laboratory Practice.
· Fund the multi-centre study coordination site and the study sites according to the specifics of the contract 

· Coordination of ethical approval applications

· Participation in site assessments and ensure that work is conducted to international standards

· Study monitoring

4.2.2. Responsibilities of Epicentre will include:

· Development of initial protocol

· Development of standardized study forms and record keeping procedures

· Development of standardized databases

· Facilitate study initiation 

· Support data analysis and reporting

· Analysis of combined databases for multi-centre interpretation of data.

4.2.3. Responsibilities of the local management team at site:

· Participate in the development of the consensus evaluation protocol

· Obtain ethical committee approval for the evaluation 

· Ensure the evaluation is conducted according to the consensus protocol, as approved 

· Participate in the overall review and analyses of evaluation results
· Supervise the pilot run and the day to day clinic activities that are related to the patient recruitment, interview, specimen collection, labelling, storage and transport to the laboratory.

· Ensure that laboratory technicians are blinded to the results   

· Sign off the log book of test results each day

· Ensure that results are provided to medical staff as soon they become available.

· Monitor the registration and referral of patients to DOTS treatment centres.

· Collate the results from the clinic and laboratory staff and enter data into the databases provided by Multi-centre study coordination.

· Use the data entry file provided by Epicentre

· Ensure that data are transferred to Epicentre at the end of the first four months of the study and culture results of the first 4 months of the study are also transferred as soon as they are available.

4.2.4. Responsibilities of the laboratory staff:

· To register and process sputum specimens according to standard operational procedures and study protocol

· Score smears using the WHO/IUATLD grading system. 

· Record results in a laboratory record book

· Archive smears for quality control procedures

5. Trouble shooting

Clinical and laboratory staff should approach the study coordinators and in turn the latter should approach the principal investigators.  The principal investigators should consult with either TDR or Epicentre.  External technical advise can be arranged by the either of these two organizations.

6. Study Site Preparation

The master protocol

The principal investigators should review the master protocol with the study team to adapt the protocol to meet local needs. The adapted protocol should be sent (in English) to TDR and Epicentre for review to minimize procedural differences among sites that may account for the difference in study outcomes from site to site.  The finalized protocol (if required), study forms and informed consent forms should be translated into the appropriate language for the site.   

7. Confirmation of site proficiency at performing reference standard tests

7.1. Workshops on Principles and Practice of Good Clinical Practice (GCP) and Good Clinical Laboratory Practice (GCLP)

WHO/TDR will provide the study team with training in the principles and practice of GCP/GCLP with specific reference to the evaluation protocol.  Study sites will be visited to monitor the progress and quality of the studies.

7.2. Training for study staff 

Site assessment visits (WHO/TDR) and study initiation visits (LSTM) will be critical to ensure that training needs are identified and addressed and do not delay the study or compromise quality.  GCP/GCLP training will be provided to key staff members at study sites.  Training in standardized procedures integral to the study will be provided as necessary and may include use of the smear grading scheme used in the protocol, or interviewing techniques.

7.3. Piloting the study protocol

The study protocol will be implemented at each site for 3-5 days as a pilot phase, prior to collection of data to be included in the analysis.  This period will familiarise staff with the procedures and identify potential for errors.  This pilot phase will coincide with study initiation visits by TDR.

8. Bio-safety guidelines for clinic and laboratory staff :

The risk of infection for health care workers is highest when TB suspects cough; sputum specimens should therefore be collected in the open air and as far away as possible from other people. Failing this, a separate, well ventilated room should be used. Additional safety precautions are presented in Appendix xx.

9.  Protocols and Standing Operating Procedures:

Detailed protocols and SOPs for the collection and processing of sputum are provided in the appendices.  These procedures are the standard protocols published by WHO and IUATLD.  A draft format of the questionnaire is provided in the CRF (Appendix 2). 
9.1. Quality controls

For direct ZN slides: All positive and negative slides will be retained and lot quality assurance sampling (LQAS) will be used to define the required sample size for blinded re-checking to assure a sensitivity of 90% relative to controller.  This assessment will be contracted to an external laboratory.  One LQAS will be performed during site visits before initiation of the study and if acceptable, a second LQAS will be performed at the end of Phase I of the study.  A final check will be done at the end of Phase II if it is realized. Centres who do not reach the initial standard will be given corrective measures and the LQAS will be repeated after one month. Calculation of the number of slides to be randomly selected will be based on the smear positivity rate, number of negative smears examined and an accepted discrepancy number of 2.

One previous analysis have shown that AFB microscopy is 99% specific for M. tuberculosis.

Additional quality controls will be performed every month by the study supervisor. Bleach slides with discordant results when compared to direct ZN will be rechecked by the study supervisor.

Sample Size Calculation and Outcome Variable(s)

Sample size: The sample size was calculated to allow each site to analyse separately its data and to 

calculate sensitivity and specificity of different methods (standard, one-hour bleach and overnight bleach sedimentation), to compare the sensibilities between each others and to measure the inter-reader reproducibility of each method. 

Measure of sensibility and specificity 

We used the results of the recent meta-analysis on smear microscopy after specimen processing methods to select the expected sensitivity of the different methods for the calculation of the sample size (Steingart et al., 2006). 

	
	Standard
	1h bleach 
	Overnight bleach 

	Expected sensitivity
	60%
	65%
	85%

	Precision
	10%
	10%
	10%

	Risk α
	5%
	5%
	5%

	Sample size
	93
	81
	49


The minimum sample size required to assert the hypothesis will be 93 patients that test positive to the Gold Standard, i.e. culture (Epi Info 6.04 CDC & WHO, 2001). 
The specificity of smear microscopy is very high and the meta-analysis didn’t report any difference between standard and processing methods. With an expected specificity of 95%, a precision of 5% and a risk α of 5%, the sample size required to assert this hypothesis will be 73 culture negative patients.

Comparison of the sensitivity of the different methods:

Because different methods will be performed on the same specimen and because we don’t expect decrease of sensitivity, we use the McNemar’s one side test of equality of paired proportions (nQuery Advisor® 5.0) to estimate the minimum sample size. Using a minimum of 5% difference of sensitivity, 10% proportion of discordant pairs, 80% power and 5% risk α the minimum sample size will be 231 patients. 

Inter-reader reproducibility 

A Kappa (K) coefficient superior or equal to 0.8 is considered as a measure of good agreement (Landis et al., 1977). With an expected K > 0.8, an expected 20% proportion of positive tests by reader 1 and 20% by reader 2 and a precision of 10%, the minimum sample size required to assess the inter-reader agreement of each method will be 221 specimens (Stata 9 Texas, USA) (Cantor et al., 1996). 
The minmum sample size to test all the hypotheses will be 93 patients with culture positive results. With a 10% dropout rate, the sample size will be 102 culture positive patients. Using 20% prevalence of culture positive patients among suspects (15 to 40% in the 6 sites), a total of 510 patients will need to be included in each site. Therefore, the evaluation of both bleach sedimentation methods will double the sample size and results in the enrolment of 1020 patients per site.
Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipment that will be required for the study. For field studies, describe the field area including its size, population, and means of communications.  


Facilities available in the Tuberculosis Laboratory of ICDDR,B is sufficient to conduct this study. No additional instrument will be required.

Data Safety Monitoring Plan (DSMP) and Data Analysis


All clinical investigations (biomedical and behavioural intervention research protocols) should include the Data and Safety Monitoring Plan (DSMP) to provide the overall framework for the research protocol’s data and safety monitoring. It is not necessary that the DSMP covers all possible aspects of each elements. When designing an appropriate DSMP, the following should be kept in mind.

a) All investigations require monitoring;

b) The benefits of the investigation should outweigh the risks;

c) The monitoring plan should commensurate with risk; and

d) Monitoring should be with the size and complexity of the investigation.

Safety monitoring is defined as any process during clinical trails that involves the review of accumulated outcome data for groups of patients to determine if any treatment procedure practised should be altered or not.


Not applicable

Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software packages will be used and if the study is blinded, when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. 

Data management

The study forms will be kept confidential by the investigators and stored in a locked cabinet when not used by authorised staff. A unique numeric code will be assigned to each patient, and used in study forms to refer to a study patient. This same study number will be used for coding serum samples for HIV testing (when appropriate) so as to preserve confidentiality. Likewise, only this code will appear in the electronic database. Confidentiality will always be maintained unless it becomes necessary to disclose medical information regarding a patient in order to provide appropriate medical care to him/her. Quality of record keeping will be monitored by the Principal Investigator (PI) and by the monitors during site visits.

Data will be independently double entered using Epi-Data 3.0 software (The EpiData Association, Odense Denmark) on site. Every month, the principal investigator will cross check the 2 databases. A locked copy of the final database will be kept at TDR. Data analysis (pooled and per site) will be performed by Epicentre in Paris using Stata(9  software (College Station, Texas, USA) 

Planned analysis

· Description of patients’ demographic and clinical data; macroscopic aspect and volume of specimens; and smear microscopic aspect 

· Performance of standard and bleach sedimentation methods

· Sensibility: No of smear positive cases among culture positive cases

· Specificity: No of smear negative cases among culture negatives cases 

· Positive predictive value: No of culture positives cases among smear positive case 

· Negative predictive value: No of culture negatives cases among smear negative cases

· Comparison of the sensibilities between bleach sedimentation and standard methods, using McNemar’s test for matched data 

· Smear positive case detection yield of different methods and comparison between bleach sedimentation and standard methods, using McNamara’s test. 

· Incremental yield of the 1st, 2nd and 3rd smear using different methods: ratio of the number of positive 1st smears; additional positive 2nd smears and 3rd smears divided by the total number of positive smears. 
· Results of the inter-reader reproducibility of the different methods. 

· Mean time of slides reading (negative and positive) of different methods 

· Description of free chlorine monitoring using rapid method on site and conventional titration method in external reference laboratory.

Ethical Assurance for Protection of Human Rights


Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.


Proposed study is a Laboratory evaluation of bleach concentration method with conventional sputum smear microscopy. It is not a formal clinical trial. Only sputum sample will be collected from the TB suspects for smear microscopic examination only. No additional specimen will be required, and no clinical information will be obtained beyond that needed to check stdy inclusion criteria. No follow up visit will be required for study purpose, and no sample bank will be created (the stored sputum a;iquot will only allow to repeat smear, culture or for repetition if error occurs during the procedure)

Consent will be obtained from patient suspects who would agree to provide sputum for the study purpose. 

Patients will not suffer any direct harm from the study.  All participants will have a culture, which is not current routine standard at these sites and therefore patients will obtain optimal TB diagnosis.  The timing of sputum collection and the quality of smear microscopy will be monitored, and therefore participants will be more throroughly investigated. Within the context of a research study, patients are also likely to benefit from good medical services. No re-imbursement of patients costs will be offered as costs for patients will be equal or less than those incurred by attending the routine diagnostic services.  Treatment for smear positive patients will be given free of charge to all patients. Culture results will be communicated to the clinician as soons as there will be available.

When patients are smear-positive with the experimental protocol only, a report will be emitted to the clinician with the following statement:

" This patient was smear-positive ( # of AFB, +, ++, or +++) using an experimental procedure of unknown sensitivity and specificity.  Wheter the patient should be treated or not is left to the judgment of the attending physician.  Additional information on this procedure can be obtained from the study coordinator at ICDDR,B [Zeaur Rahim, Head of the TB laboratory and P.I of the protocol, communicating mobile phone 01712701920]."

Use of Animals


Describe in the space provided the type and species of animals that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.


Not applicable.

Literature Cited

Identify all cited references to published literature in the text by number in parentheses. List all cited references sequentially as they appear in the text. For unpublished references, provide complete information in the text and do not include them in the list of Literature Cited. There is no page limit for this section, however exercise judgment in assessing the “standard” length.                                                                       
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of the People’s Republic of Bangladesh through a training programme.


The results of the multi-center study will be published under the guidance of the WHO/TDR. Publication will be based on the mutual agreement of all partners and including co-authorship of all relevant scientific staff members of all sites. Site specific data can be presented in scientific conference. 

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. 

This is WHO/TDR funded protocol. ICDDR,B will collaboration with National TB Control Program and Damien Foundation to achieve the objectives of the protocol. 

In the 3rd week of August 2007, Dr. Jean Jolly (Medical Officer WHO/TDR ) will make a site visit and also train staff member of this project on bleach concentration technique.  

[Your institution letterhead
]

Informed Consent Form

This informed Consent Form is for men and women who attend clinic [Name your clinic] and who are invited to participate in a research to evaluate a new strategy for the diagnosis of tuberculosis.

[Zeaur Rahim:  Principal Investigator]

[Tuberculosis Laboratory, ICDDR,B]

World Health Organization / Tropical Disease Research Program

Improving the Diagnosis of Tuberculosis through Bleach Sedimentation Sputum Microscopy in Countries with Different HIV Prevalence (above or below 5%) in TB Patients

This Informed Consent Form has two parts:

· Information Sheet (to share information about the research with you)

· Certificate of Consent (for signatures if you agree to participate)

You will be given a copy of the Full Informed Consent Form

PART I: Information Sheet

Introduction

I am [Name the person reading or giving the Informed Consent Form], working for the [Y Research Institute]. We are doing research on the diagnosis of tuberculosis, which is very common in this country. I am going to give you information and invite you to be part of this research. You do not have to decide today whether or not you will participate in the research. Before you decide, you can talk to anyone you feel comfortable with about the research.

There may be some words that you do not understand. Please ask me to stop as we go through the information and I will take time to explain. If you have questions later, you can ask them of me the study doctor or the staff.
Purpose

Tuberculosis is a severe disease caused by a bacterium that infects the lung; it can cause cough, fatigue and night sweats.  The diagnosis is made by examining three sputum samples with a microscope to search for the bacteria. You will be asked to produce 4 samples in two days as follows:

Day-1: An on-the-spot sample will be collected at the time of the patient's first visit to the laboratory (specimen 1); 

Day 2: First sample: An early morning specimen taken by the patient at home on the day following the initial visit (specimen 2); 

Day 2: Second sample: On-the-spot sample taken at the time the patient brings back his morning sample to the clinic (specimen 3); 

Day 2: Third sample: On the second day, the patient will be asked to produce 4th sputum sample, which will be used for culture (specimen 4).

 Thus each patient will have 4 occasions to provide 4 sputum samples. From each patient, three samples will be used for microscopy and only one sample will be used for cultured. 

We think that we can improve the diagnosis by treating these samples with bleach, either overnight or for one-hour. This is why we ask you to participate to the study.

Type of Research Intervention In this research project we want to compare two different ways of processing sputum samples.  The three samples will receive a bleach-treatment, but to ensure adequate diagnosis all collected samples will be stained in exactly the same way as they would be if you did not participate in the study.  To ensure adequate measurement of the sensitivity of the new technique, a 4th sample will be collected from you for culture in the clinic.  This is not usually done in this country.

Participant Selection

All persons older than 18 years of age are asked to participate to the study.

Voluntary Participation

Your participation in this research is entirely voluntary. It is your choice whether to participate or not. Whether you choose to participate or not, all the services you receive at this clinic will continue and nothing will change. You may change your mind later and stop participating even if you agreed earlier.
Procedures and Protocol

Because we do not know if the new sample treatments are better than the currently available one for diagnosing tuberculosis, we need to compare them. To do this, your sputum samples will be received different treatments. 

The sputum sample you will provide will be given the standard diagnostic treatment while a second part of your sputum sample will be submitted for a different laboratory treatment, treatment with bleach.
Risks

There is no risk associated with this study. 

Discomforts: None

Benefits

Because you are participating to this study, a sputum culture will be done.  You might benefit or not from this culture which is not routinely offered in the diagnosis of tuberculosis in this country.  Culture is a more sensitive technique for the diagnosis of this disease.  It however is long and takes a month before it is positive.  If it is positive, we will call you back to the clinic for treatment. If the test is negative you will also be informed of the result.

Incentives

None

Confidentiality

The information that we collect from this research project will be kept confidential. Information about you that will be collected during the research will be kept in a locked cabinet and no-one but the researchers will be able to see it. Any information about you will have a number on it instead of your name. Only the researchers will know what your number is and we will lock that information up with a lock and key. It will not be shared with or given to anyone except Dr. Zeaur Rahim, P.I. of the project.
Right to Refuse or Withdraw

You do not have to take part in this research if you do not wish to do so and refusing to participate will not affect your treatment at this clinic in any way. You will still have all the benefits that you would otherwise have at this clinic. You may stop participating in the research at any time that you wish without losing any of your rights as a patient here. Your treatment at this clinic will not be affected in any way.
Who to Contact

If you have any questions you may ask them now or later, even after the study has started. If you wish to ask questions later, you may contact any of the following: [Zeaur Rahim, TB Laboratory, ICDDR,B Mobile phone: 01712701920].

PART II: Certificate of Consent

I have been invited to participate in research of a new laboratory treatment of collected sputum samples for the diagnosis of tuberculosis. I am aware that there may be no benefit to me personally and that I will not be compensated. I have been provided with the name of a researcher who can be easily contacted using the number and address I was given for that person.

I have read the foregoing information, or it has been read to me. I have had the opportunity to ask questions about it and any questions that I have asked have been answered to my satisfaction. I consent voluntarily to participate as a participant in this research and understand that I have the right to withdraw from the research at any time without in any way affecting my medical care.

Print Name of Participant__________________

Signature of Participant ___________________   Date ___________________________

Day/month/year

If illiterate

I have witnessed the accurate reading of the consent form to the potential participant, and the individual has had the opportunity to ask questions. I confirm that the individual has given consent freely.

Print name of witness_____________________      AND         Thumb print of participant

Signature of witness ______________________

Date ________________________

Day/month/year

I have accurately read or witnessed the accurate reading of the consent form to the potential participant, and the individual has had the opportunity to ask questions. I confirm that the individual has given consent freely.

Print Name of Researcher________________________

Signature of Researcher _________________________

Date ___________________________

Day/month/year

A copy of this Informed Consent Form has been provided to participant _____ (initialed by the researcher/assistant).

Case Report Form

In gray are data that will not be entered in the database.
	STUDY SITE IDENTIFICATION

	Country:                    Brazil (           Cameroon (           Rwanda (           India (             Bangladesh (          Madagascar (

	Name of site: …………………………………


	VOLUNTEER IDENTIFICATION

	Date of inclusion: __ / __ / __

	Screening Number:  |__|__|__|__|
	Volunteer Initials:  |__|__|


	DEMOGRAPHIC INFORMATIONS

	Physical address:………………………………………..…………………………………………………………….……. 

………………………………………………………………………………………………………………………………

Phone nr°…………………………………………………..

	Contact name:…………………………………………...

Tel nr……………………………………………………. 
	Contact address:…………………………………………...

……………………………………………………………..

	Date of Birth: 

Day

Month

Year


	Age |__  |__  | (Years)                          Sex: M (   F ( 



	Referred by:               . (                      . (                          . (  (name of the health centre at each site)


	PAST TB TREATMENT HISTORY

	Past tuberculosis history:.
	Unknown (
	Y (
	N (

	If Yes, date of the last episode:  __ / __     


	CLINICAL DATA
	
	
	If yes duration in weeks

	Cough.
	Y (
	N (
	

	Production of sputum.
	Y (
	N (
	

	Fever.
	Y (
	N (
	

	Chest pain.
	Y (
	N (
	

	Haemoptysis.
	Y (
	N (
	

	Night sweats.
	Y (
	N (
	

	Weight loss.
	Y (
	N (
	

	Weakness 
	Y (
	N (
	

	Loss of appetite 
	Y (
	N (
	

	Other signs
	Specify
	

	INTAKE OF ANTITUERCULOSIS DRUGS 
	
	
	

	Did the patient ever receive one month or more of anti-tuberculosis treatment?
	Unknown (
	Y (
	N (

	Rifampicin
	(
	
	Isoniazid.
	(
	

	Ethambutol
	(
	
	Ofloxacine/ciprofloxacine
	(
	

	Streptomycin
	(
	
	Kanamycine
	(
	

	Pirazinamide
	(
	
	
	
	


	ANTIBIOTIC COURSE
	
	
	

	Intake of one antibiotics from the list in the last 2 weeks.
	Unknown (
	Y (
	N (

	Cotrimoxazole
	(
	
	Tetracycline/doxycycline
	(
	

	Amoxicilline
	(
	
	Erythrocine
	(
	


	Cotrimoxazole prophylaxis?
	Y (
	N (


	Chest X-ray in the last 2 weeks ?.
	Y (
	N (


	ELIGIBILITY CRITERIA

	Inclusion Criteria (all must be YES):
	Exclusion Criteria (all must be NO):

	Patient will be eligible for the 1st part if they meet the following criteria:
	Patient will not be eligible if they meet the following criteria:

	a) 15 years of age or older.
	Y (
	N (
	a) Intake of antituberculosis drug in the last month
	Y (
	N (

	b) Cough > 3 weeks 
	Y (
	N (
	
	Y (
	N (

	c) Informed consent signed.
	Y (
	N (
	
	
	

	Give an identification number to any of the patients older than 15 years old, referred to the laboratory for AFB detection and who gave his/her consent.

	
Inclusion N°:    
Give a following number between 001 to 999 chronologically if all the inclusion criteria are “Yes”  or fill by 000 if one of the inclusion criteria is “No” then archive the fill.


	ARM ALLOCATION AFTER RANDOMISATION

OVERNIGHT BLEACH SEDIMENTATION  (                      ONE HOUR SEDIMENTATION  (


	DIRECT MICROSCOPY

	
	ON SPOT SPUTUM1
	MORNING SPUTUM 2
	ON SPOT SPUTUM 3

	Date of collection:
	__ / __ / __
	__ / __ / __
	__ / __ / __


	SPECIMEN CHARACTERISTICS

	Production of sputum
	Yes (                No (
	Yes (            No (
	Yes (              No (

	Quantity in ml
	…………..
	…………….
	………….

	Aspect of the sputum
	
	
	

	Purulent/mucopurulent
	(
	(
	(

	Mucoïd.
	(
	(
	(

	Bloodstained.
	(
	(
	(

	Saliva
	(
	(
	(


	SMEAR CHARACTERISTICS
	ZN
	BLEACH
	ZN
	BLEACH
	ZN
	BLEACH

	Good
	(
	(
	(
	(
	(
	(

	No cells
	(
	
	(
	
	(
	

	Too thick
	(
	(
	(
	(
	(
	(

	Too thin
	(
	(
	(
	(
	(
	(

	Under decolourised
	(
	
	(
	
	(
	

	Artefacts
	(
	(
	(
	(
	(
	(

	Debris
	
	(
	
	(
	
	(


	AFB results
	ZN
	BLEACH
	ZN
	BLEACH
	ZN
	BLEACH

	Negative
	(
	(
	(
	(
	(
	(

	Exact AFB 
	………..
	………..
	……….
	……….
	………..
	………….

	1+
	(
	(
	(
	(
	(
	(

	2+
	(
	(
	(
	(
	(
	(

	3+
	(
	(
	(
	(
	(
	(

	Non readable
	(
	(
	(
	(
	(
	(

	Duration of reading in minutes
	………
	………
	………
	………..
	……….
	…………


	CULTURE
	On spot sputum1 (                           Morning sputum2 (                                    On spot sputum 3 (
	

	Specimen
	Purulent/mucopurulent  (               Mucoïd.  (                       Bloodstained.  (                    Salivary  (
	

	Date of specimen sent to the laboratory: __ / __ / __
	Date of culture result: __ / __ / __

	Results
	Negative.
	(

	
	1-19 colonies.
	(

	
	1+.
	(

	
	2+.
	(

	
	3+.
	(

	
	4+.
	(

	
	Contaminated.
	(

	
	Not done 
	(

	Identification
	MTB (                              MOTT (
	Other (                              not done(


	REASONS OF NO MISSING MICROSCOPY OR CULTURE RESULTS

	Death (            Hospitalized (             No sputum (             Defaulter (            Refusal (           Unknown ( 


Name of the person who fills in the CRF:……………...

Date: ../../….

Signature

Name data clerk 1…………………….



Date: ../../….

Signature
Name data clerk 2……………………



Date: ../../….

Signature
Biography of the Investigators 


Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name:      
2    Present Position:      
     
3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.1. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	a. Original scientific papers in peer-review journals                               
	     

	b.   Peer reviewed articles and book chapters                                                               
	     

	c. Papers in conference proceedings
	     

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	     

	e. Working papers
	     

	f. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

        1)
     
        2)
     
        3)
     
        4)
     
       5)            

Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name:      
2    Present Position:      
     
3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.4. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.5. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.6.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	g. Original scientific papers in peer-review journals 
	     

	h.   Peer reviewed articles and book chapters 
	     

	i. Papers in conference proceedings
	     

	j. Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	     

	k. Working papers
	     

	l. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

        1)
     
        2)
     
        3)
     
        4)
     
       5)            

Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name:      
2    Present Position:      
     
3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.7. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.8. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.9.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	m. Original scientific papers in peer-review journals
	     

	n.   Peer reviewed articles and book chapters 
	     

	o. Papers in conference proceedings
	     

	p. Letters, editorials, annotations, and abstracts in peer-reviewed journals
	     

	q. Working papers
	     

	r. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

        1)
     
        2)
     
        3)
     
        4)
     
       5)            

Budget Justifications

​​
Please provide one page statement justifying the budgeted amount for each major item.  Justify use of human resources, major equipment, and laboratory services.

Duration of the proposed study is one year. WHO/TDR has agreed to support this study with a grant of US $ 47,260. This budget does not support the salary of P.I, Co-P.I and other co-investigators. The P.I has agreed to perform the responsibilities of study supervisor to recover only 6% of his salary. 

Study coordinator is a physician to collect and fill-up clinical form during the study. 

Three full time medical technologists (100% time of two and 50% time one), one trainee student will be involved with bleach treatment, microscopy and culture

One lab attendant will be responsible of transportation of sputum and washing of the lab glassware

Two data entry technician will perform the data entry for three months

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
Not applicable
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Inclusion n°|__|__|__|  
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