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	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): Rubhana Raqib


	Research Protocol Title: Multicenter pre-evaluation study of the logistic feasibility of using the Step 1 LAMP assay to detect pulmonary tuberculosis in symptomatic adults.

	Total Budget US$:   22,130 (32% O/H inclusive)      Beginning Date : 20-02-06             Ending Date: 20-08-06

	PCR and other nucleic acid amplification tests (NAAT) have become valuable tools for the diagnosis of infectious diseases in industrialized countries. Because of their great advantage of speed compared to culture, commercial NAATs for the detection of TB and other mycobacterial diseases have come into routine use in industrialized countries. The complexity of existing commercial NAAT formats, the necessity of a high precision instrument, a high degree of technical support and well-trained staff made it unsuitable for development country settings.  Recently, a novel amplification method, termed loop-mediated isothermal amplification (LAMP), has been developed. LAMP amplifies DNA with high efficiency under isothermal conditions. The large amount of DNA generated and the high specificity of the reaction makes it possible to detect amplification by visual inspection of fluorescence or turbidity, without the need for gel electrophoresis or instrument detection of labeled probe. This also allows for a closed-tube system, minimizing the risk of workspace contamination with amplicon. The speed of the reaction (<45 minutes), absence of need for a thermocycler, and visual readout make LAMP an excellent platform for the development of a simple and sensitive tool for molecular detection of TB in developing country settings.

Study Design: Cross-sectional, multi-center study to evaluate operational feasibility and clinical performance. Number of sites: 3 field sites + I Lab site (Research Laboratory for Infectious Diseases, Hospital Universitaire de Genève). Sample size: 120 suspects & 20 controls /field site (260 specimens with estimated 20% TB-positive). Time line: The study will be composed of a training and observation phase requiring 7 working days, followed by the 1 month enrolment phase, which will start end of February. In Dhaka the training phase will start on 20 February 06.

Phases: 

1) Observation of test performance after minimal (2 hours) training – 60 tests per site

2) Observation of test performance after 2 days training – 60 tests per site

3) Testing of clinical samples – 260 tests per site (2 specimens per suspect, 1 per healthy control)

Endpoints:

1. Operational feasibility

· Quantitative assessment on ease of use and robustness of assay including

-Repeat and error rate after minimal training and more intensive training

-Repeat rate, down rate during enrolment


-Hands on time & assay turnaround time 


-Maximal daily sample capacity

-Workflow integration capacity in the lab

· Qualitative assessment on satisfaction/happiness of lab technicians with the assay

2. Technical fine tuning

Determination of optimal amplification cut off (time points at 30, 40 min)

Instrument design and procedure preferences
3. Clinical performance

Sensitivity in smear-positive


Sensitivity in smear-negative, LJ positive

	KEY PERSONNEL (List names of all investigators including PI and their respective specialties)

Name

Professional Discipline/ Specialty

Role in the Project

1. Rubhana Raqib

Immunology/Infectious diseases

PI

2. Zeaur Rahim

Microbiology

Co-PI

3.      
     
     
4.      
     
     



Description of the Research Project
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.
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The objective of the study is to evaluate the operational applicability of loop-mediated isothermal amplification (LAMP) assay for peripheral laboratories in developing country settings and the clinical sensitivity.

Background of the Project including Preliminary Observations 
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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.


For the vast majority of disease endemic countries, clinical examination, chest x-ray and microscopic examination of the Ziehl Neelsen-stained sputum smear remain the only available tools to diagnose tuberculosis. Early case detection is essential to prevent the further spread of TB. The low sensitivity of smear microscopy limits its impact on TB control. A new diagnostic approach is therefore urgently needed.

PCR and other nucleic acid amplification tests (NAAT) have become valuable tools for the diagnosis of infectious diseases in industrialized countries. Because of their great advantage of speed compared to culture, commercial NAATs for the detection of TB and other mycobacterial diseases have come into routine use in industrialized countries. The complexity of existing commercial NAAT formats, the necessity of a high precision instrument, a high degree of technical support and well-trained staff made it unsuitable for development country settings.  

Recently, a novel amplification method, termed loop-mediated isothermal amplification (LAMP), has been developed. LAMP amplifies DNA with high efficiency under isothermal conditions using 6 sets of primers. The large amount of DNA generated and the high specificity of the reaction makes it possible to detect amplification by visual inspection of fluorescence or turbidity, without the need for gel electrophoresis or instrument detection of labeled probe. This also allows for a closed-tube system, minimizing the risk of workspace contamination with amplicon. The speed of the reaction (<45 minutes), absence of need for a thermocycler, and visual readout make LAMP an excellent platform for the development of a simple and sensitive tool for molecular detection of TB in developing country settings. LAMP has been used to detect a number of infectious agents, including human herpes virus 7 (2), SARS or West Nile Virus (3). Recently, specific primers have been developed, targeting the gyr B gene of mycobacteria, which allowed detecting MTB complex, M. avium, and intracellulare directly in sputum specimens or in culture isolates (4).  
A prototype test kit for TB using LAMP has now been developed by Eiken Chemical Company, Ltd, Japan. A novel sample preparation method that avoids the need for conventional DNA purification has also been formulated. The sample preparation requires half an hour and is followed by a rapid amplification and detection of 40 minutes. The study outlined below is the first clinical evaluation of this test system and focuses on determining the feasibility of the method as currently designed, and its clinical sensitivity. The LAMP technique has been available for a short time only. Data are therefore limited to publications by manufacturer (Eiken). Early data show sensitivity and specificity similar to commercial PCR for the detection of M. tuberculosis in sputum. The higher yield of DNA produced with LAMP may lead to a higher sensitivity when detected in a high tech instrument, but simple visual detection is likely to reduce this theoretical sensitivity slightly. No direct real-time comparison between TB PCR or other amplification method and MTB LAMP is available. Table 1 gives a comparative picture of features of MTB LAMP and TB-PCR methods. 

Table 1. Characteristics of MTB LAMP in comparison to TB-PCR

	Method
	MTB LAMP
	PCR

	Primers

	6 primers recognizing 8 target sequences


	≥ 2 primers

	Target
	Gyrase B (DNA topoisomerase)


	16S rDNA, IS6110, hsp65 etc.

	Enzyme
	DNA polymerase with strand displacement activity


	TAQ polymerases

	Master Mix
	Lyophilized & stored at 4°C
	Reconstituted & stored at -20°C

	Amplification
	40 min
	120 min average (strong variability)

	Temp
	67°C

Isothermal amplification
	60-95°C

Thermal cycling


	Product
	109 – 1010 copies


	107-108 copies

	Size of product
	Various bp size of structures of alternately inverted repeats of the target sequence
	Homogenous bp size

	Detection
	No additional instrument or step for visual fluorescence detection


	Gel electrophoresis, Instrument detected labeled probes

	Sensitivity
	Analytical: 1-10 copies per reaction

Clinical: comparable


	Analytical: 1-10 copies per reaction

Clinical: comparable

	Other

	Slightly simplified sample prepa-ration procedure; No apparent interference with hemoglobin
	Often long sample preparation procedure to avoid interferences



The essential primers for LAMP, starting structures, amplifications steps and annealing positions of loop primers are given in Annex II. The detection principal is given below (Figure 1):

1. The binding of manganese ions to Calcein (a chelating fluorescent reagent) is quenching fluorescence. 

2. Amplification generates pyrophosphate ions as by-product. These bind to manganese ions and release the calcein. The free calcein molecules show fluorescence.

3. This can also be observed without UV lamp by a color change from orange to green.

4. Due to the high efficiency of LAMP more by-product is set free than during PCR. This allows using the described direct visual detection.

Figure 1








The kit composition, the required equipment and the kit procedure in a flow sheet are given in annexes III to V.

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 operational feasibility and clinical sensitivity. 

Number of sites: 3 field sites (Lima, Peru; Mbeya, Tanzania; Dhaka, Bangladesh); Lab site (Research Laboratory for Infectious Diseases, Hospital Universitaire de Genève).
The study will consist of 3 phases:

Phase 1: Observation of test performance after minimal (2 h) training – 60 tests per site, 3 days

During the initial training phase two lab technologists and a supervisor per site will receive basic training on the new assay from Dr. Catharina, the FIND coordinator. One of the lab technologists should be a microscopist, the other one should be more experienced having worked on a broader variety of assays or even having worked in molecular biology. After the first training session the lab technologists will practice and get experience with the assay. 40 tests will then be performed by the lab s (20 per lab technologists, identical samples for both) to evaluate the operational feasibility using criteria like hands on time, user to user variability, handling errors, repeat and error rates per 10 assays. The assessment will be done by Dr. Catharina and the lab supervisor. Known positive and negative frozen sputum samples will be used, which should be collected and stored by the sites ahead of the study. Oral and written feedback (questionnaire) will be given by lab technologists and supervisor on their overall impression of the assay.

Phase 2: Observation of test performance after 2 days training – 60 tests per site, 5 days

After two days of practice in phase 1 an additional theoretical training session of one day will be conducted. The laboratory staff gains expertise while performing 60 tests. Again, occurring errors and problems will be monitored and the same above-mentioned criteria will be assessed. Partly, frozen samples, partly fresh sputum samples from the routine lab will be used. A more detailed feedback session will take place after this assessment, including suggestions on improvement of the procedure or the instrument design.

Phase 3: Clinical enrolment phase – 260 tests per site (2 samples per patient, 1 per control)

This will be followed by the clinical testing phase: 240 sputum specimens of 120 consecutive patients per site presenting with symptoms of pulmonary TB at respiratory clinics or general OPDs will be collected for the study after the smear for routine microscopy has been done. Smear microscopy, solid culture (LJ) and LAMP will be performed by the study team at ICDDR,B for all specimens. The sensitivity of LAMP will be determined in 2 groups: Group A (smear positive and culture positive) and group B (smear negative and culture positive). Completion of solid culture will provide the final bacteriologic diagnosis for all patients enrolled into the evaluation study and this process will take about 56-60 days. Study Research physician will collect clinical information (to meet study inclusion criteria) on the Case Report Form (CRF, Annex1a, 1b, 1c) as well as necessary follow-up contact information of the study participants, which will be needed to inform patients, in case a smear negative patient turns positive by LJ culture. Specimens will be coded at Shymoli TB Clinic by the Clinician at Shyamoli and will be thus unlinked when received by the Laboratory at ICDDR,B. The patient will be informed through the Clinicians at Shymoli TB Clinic if needed to be contacted. For sensitivity data a smear positive rate of at least 15% is needed. The sites can artificially increase their smear positive rate by pre-selecting specimens from patients having been found to be AFB positive in the routine smear. 20 specimens from healthy individuals will in addition be tested to get additional information on potential contamination problems with LAMP. For the operational data collection during the last phase it is important to have a daily workload of at least 18 samples (9 patients or 8 patients plus 1 healthy control). The workflow integration capacity, the maximal daily sample capacity, the hands on time per sputum, the repeat rate, the error rate, the repair or downtime, the clarity of kit instructions and trouble shooting instructions, the variability of results at different cut offs (30 and 40 min), reading end point stability at 40 min and the inter-reader variability will be assessed.
Time line

Test kits and required equipment will be on site end of February in ICDDR,B. The initial training and observation phase is expected to start in Dhaka the 20 of February (in Lima the 30 January, and in Mbeya the 8th of March). It requires 7 working days. Dr. Catharina will travel from site to site. This will be followed by the 1 month enrolment phase starting between mid February and mid March, depending on the finalization of the initial training phase. Operational feasibility data will be available after the end of the enrolment phase. Final bacteriologic results will be available 2 months after the end of enrolment.

Training and site visits

Dr. Catharina Boehme (Medical Officer, FIND) will perform a site visit to each of the study sites during the initiation of the study and will train study personnel in the LAMP method. During the study, she will be responsible for troubleshooting and logistical support. Staff of participating health facilities will be informed about the objective of the study, trained on SOP for sputum collection and on study inclusion criteria by the study team on site. 

Study size and selection of specimens

240 specimens of 120 patients with symptoms suggestive of pulmonary TB, meeting inclusion criteria, will be collected at participating health facilities for the duration of one month. In addition, 20 specimens of healthy controls (no symptoms of pulmonary or extrapulmonary TB) will be included in the testing. The number of daily collected specimens should not drop below 18 per working day and study site in order to guarantee a realistic daily workload. 
Inclusion criteria:

· Clinical suspicion of pulmonary TB; at least 2ml sputum on 2 consecutive days from each patient

· Age 18 years and above

Exclusion criteria:

· Ongoing TB treatment 

· Less than 2 ml volume of sputum per specimen

Inclusion criteria for healthy controls:

· No symptoms of pulmonary or extrapulmonary TB

· Volunteers to give at least 2 ml of saliva

·  Age 18 years and above
Description of LAMP procedure

Loop mediated isothermal amplification (LAMP) is a novel nucleic acid amplification method in which reagents react under isothermal conditions (1). LAMP has been used to detect a number of infectious agents, including human herpes virus 7 (2), SARS or West Nile Virus (3). Recently, specific primers have been developed, targeting the gyr B gene of mycobacteria. This allowed detecting MTB complex, M. avium and intracellulare directly in sputum specimens or in culture isolates.  Results of the first study are very promising and show a high specificity, efficiency and rapidity (4).  Since then Eiken Chemical Company, in a joint development agreement with the Foundation for Innovative New Diagnostics (FIND) has modified the technique and transformed it in a more convenient kit format with simplified specimen processing, reaction tubes coated with lyophilized master mix and visual readout of amplification result. A small heating unit with observation chamber has been designed to house the reaction. 

The procedure consists of 3 major steps: Sample preparation with DNA extraction, amplification and detection.

a) Preparation of reagents and equipment

1. Switch on the amplification and detection apparatus (T-608)

2. Switch the heating block on

3. Add 30 µl of LAMP buffer to the reagent tubes in the cooling rack and let them stand for 10 min before use

b) Procedure

1. Sample Preparation (30 min)

· Sputum samples arrive in sputum collection container

· A small amount of NALC is added & the sample is stirred for 10 s

· 0.25 ml of sputum is transferred into the 1.5 ml EX 2 tube (use remaining material for culture and microscopy)

· Add 250 µl of EX 1

· Mix by vortexing for 10 s and boil in heating block (100°C, 10 min) to lyse mycobacteria

· Centrifuge for 1 min using the bench top centrifuge

· Transfer 250 µl supernatant to 1.5 ml tube

· Load microweb tip to the extraction device

· Aspirate the solution into the extraction device through Microweb tip.

· Aspirate 1 ml of the washing solution (2 times)

· Detach the Microweb tip into the microtube, in which the reaction mixture has already been dissolved and then close the tube

· Spin down (10 s)

2. Amplification (40 min)

· Confirm the temperature on the digital display of T-608 to be 67°C

· Load the tubes into T-608 and start the reaction

3.  Direct visual detection of fluorescence with UV lamp (1 min)

· Turn on the black light at 30 and at the end of amplification (40 min) and record the result (green fluorescence = positive result)

· The amplification process is stopped automatically after 40 min (increase of temperature to 80°C)

· discard reaction tubes (without opening the vials) by incineration

Specimen flow

Patients presenting at specimen collection sites with a suspicion of TB provide 2 to 3 sputum specimens, depending on the standards of the National TB program. The sputum routinely undergoes smear microscopy in the local laboratory (Shyamoli Chest Clinic). Patients with various respiratory symptoms attend the Shyamoli Chest Clinic, Dhaka. Patients symptomatic of TB provide sputum samples for smear microscopy only. The standard procedure is to provide (i) one on-spot sputum sample on the first day of reporting, (ii) one early morning sputum sample the following day and (iii) another on-spot sputum the same day for AFB smear microscopy. Smear microscopy is a routine procedure in the Shyamoli TB Clinic while LJ culture is not performed on a routine basis. To meet inclusion criteria (no ongoing TB treatment), the study team will record information followed by collection of sputum from suspected patient. Sputum samples will be labelled and coded thereafter. Samples will be brought to ICDDR,B TB Lab and processed within 24 h. Smear microscopy and Loewenstein Jensen culture will be defined as the gold standard, LAMP will be compared to and have to be performed for all sputum specimens in the TB Lab at ICDDR,B. A minimum of 1 ml will be required for the decontamination procedure (LJ and smear), 0.25 ml will be needed for LAMP and 0.5 ml (untreated sputum or treated pellet) should ideally be stored for repetition of assays in case of failure and contamination.

	Time point 
	Required Specimen
	Minimal amount 
	Laboratory Procedures
	Storage

	1
	1x sputum
	2 ml
	1 ZN, 1 LJ, 1 LAMP
	1 aliquot (0.5 ml) of sputum

	2
	1x sputum 
	2 ml
	1 ZN, 1 LJ, 1 LAMP
	1 aliquot (0.5 ml) of sputum 


An example for the workflow could look as follows:

Day 0: Patients with symptoms of pulmonary TB are presenting at the local respiratory clinics or outpatient departments of participating health facilities. The clinical officer-in-charge decides, if patients meet study inclusion criteria. In the lab, patients are asked to provide the first sputum (labelled with name/date) for ZN stain and to come back the next morning with a first morning sputum (receive labelled sputum container). A small amount of sputum is used by the local laboratory for smear microscopy; the remaining sputum sample (2 ml) is collected by the study team and processed within 24 h. 

Day 1: Patients come back to the health facility with the morning sputum and provide a third spot sputum sample if this is required by the National TB program. After the local smears have been done, the specimens are waiting to be collected by the study team. Patients should be traceable in case of negative smear, but positive culture result. 

In the TB laboratory of ICDDR,B for quality assurance, all smear positive and 10% smear negative slides are read systematically by a second reader who is usually a lab technician not associated with the project. For quality control of the LAMP assay, two research Officers will perform the technique, and the PI of the study will check every 20th specimen.
Human Resources

Depending on the organisation of the workflow on site, the required team size may be variable from site to site. At least 2 lab technicians and 1 supervisor should be participating in the study full time. During the training and observation phase, all of them will be trained on LAMP, although the supervisor will practice less and rather assist in monitoring occurring difficulties. During the enrolment phase 1 lab technician will be mainly responsible for performing LAMP, the other one will serve as back up for LAMP but should be mainly performing cultures and microscopy for the study. The supervisor should assess the LAMP performance on a daily basis and be responsible for data management and trouble shooting, but can also help in microscopy or sample collection depending on his/her normal function. In addition, a study clinician or nurse may be needed at the peripheral health facilities and sample transport from the health facilities to the study laboratory needs to be organised.

Definitions for data handling

	Diagnosis
	Description

	Smear positive
	≥ 2 positive smears in ZN stain & ≥ 1 pos culture 

	Culture positive
	Of 2 initially performed cultures (2 LJ) any positive culture (growth AFB pos in microscopy) that is considered trustworthy (not cross-contaminated or showing atypical growth) is considered positive. Cross-Contamination: A single LJ culture with < 10 colonies will be considered a questionable bacteriologic result (potential cross-contamination) and will be excluded from analysis. Atypical growth: Suspicion of NTM growth (colony formation, time to growth) must lead to further differentiation, e.g. with Capilia. Doubtful positive cultures will therefore either be differentiated immediately or stored in cryobanks for further differentiation. 

	Contaminated culture
	Cultures completely overgrown by bacterial or fungal contaminations within 3 weeks (discarded). In case of mixed cultures, isolated colonies transferred to new LJ tube. 

	LAMP positive
	Of 2 performed tests per patient any fluorescent result is considered positive. LAMP result will be read at different time points (30 and 40 min). These data will be used to optimize amplification time.

	Contaminated LAMP
	A false positive negative control will lead to the assumption that all samples in this run have been cross-contaminated. This has to be documented, the run will be repeated after having excluded a laboratory contamination (repeat only controls first). The chance to detect cross-contamination problems with LAMP has been increased by the introduction of healthy controls.


Definition of groups for analysis

	Group 
	Diagnosis
	Smear
	Culture
	Description

	A
	Smear positive PTB
	pos
	pos
	≥ 2 pos smears & ≥ 1 pos culture

	B
	Smear negative, culture positive PTB
	neg
	pos
	≤ 1 pos smear & ≥ 1 pos culture

	H
	Healthy control group
	Not done
	neg
	No clinical symptoms of TB & neg LJ culture

	I
	Indeterminate
	Any other combination of results not matching categories described above


The indeterminate group will consist of the following cases:

Smear positive, culture negative subjects

Smear negative, culture negative subjects

Subjects with less than 1 valid (not overgrown with contamination) culture

Subjects with less than 1 MOTT free culture (in case of doubt: MTBC confirmation with Capilia)
Sample Size Calculation and Outcome Variable(s)


120 specimens from unlinked pulmonary TB suspects and 20 from healthy controls each (140 total with estimated 20% TB-positive) in 1 month. 

Endpoints

1. Operational feasibility

Quantitative assessment on ease of use and robustness of assay including

-Repeat and error rate after minimal training and after 2 day training

-Repeat rate, down rate during enrolment

-Hands on time & assay turnaround time

-Maximal daily sample capacity

-Workflow integration capacity in the lab
Qualitative assessment on satisfaction/happiness of lab technicians with the assay

2. Technical fine-tuning

Determination of optimal amplification cut off (time points at 30, 40 min)

Instrument design and procedure preferences

3. Clinical performance

Sensitivity in smear-positive


Sensitivity in smear-negative, LJ positive
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.  

Study site will not require a PCR lab. The LAMP equipment will be set up in the smear microscopy laboratory. Sample preparation, amplification and detection for LAMP will be done in one room. In order to limit the risk of contamination, LJ cultures will be processed in a different room.

Equipment supplied by manufacturer (Eiken Chemical Co., Ltd.)
· Test kits (4 kits a 96 tests) including all reagents 

· Heating block

· Microcentrifuge for reaction tubes

· Microcentrifuge for 1.5 ml tubes

· Amplification and Detection device

· 4 cooling racks for 250 µl reaction tubes and styropore boxes
· 2 racks for 1.5 ml Eppendorf tubes and reagents

· 4 plastic racks

· Plastic pasteur pipettes

· Micropipette 1-200 µl and filter tips

· 1.5 ml tubes

Equipment needed but not supplied by manufacturer

· Fridge & Freezer

· Facilities and reagents for LJ culture (incubator, centrifuge, NALC-NaOH, phosphate buffer) and microscopy (staining kits, slides)

· Vortexer

· UPS 1500 VA

· 3 timer

· 400 sputum container (standard)

· NALC, e.g. Sigma (liquefying sputum) 

· 400 Cryotubes for storage of sputum (1-2 ml), 1 cryorack, 4 cryoboxes

· Disinfectants, bleach

· Gloves

· Plastic bags and small buckets for disposing tips and microweb syringes

· Extension cables depending on set up of UPS and electric devices

Data Safety Monitoring Plan (DSMP)


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. 

At the end of the enrolment phase data sets on the operational feasibility will be provided to FIND. When culture results are available each of the study sites will submit final data sets to FIND for analysis. All sites agree that the results of this multicenter trial should be preferentially published together under the guidance of FIND. This publication will be based on mutual agreement of all partners and including co-authorship of all relevant scientific staff of all sites, at least those mentioned in the protocol. Site specific data can be presented independently and in combination with other data after the “master publication” or in case combined data are not publishable.
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 project is a laboratory evaluation of a testing method, and not a formal clinical trial. Sputum specimens will be collected from patients who are suspected to have TB as required for routine diagnostic evaluation. No additional specimens will be requested, and no clinical information will be obtained beyond that needed to check study inclusion criteria. No follow up visits will be required for study purposes, and no sample bank will be created (the stored sputum aliquot will only allow to repeat smear, culture or LAMP if errors occur during the procedure). Consent will be obtained from patient suspects who would agree to provide sputum for the study purpose. If a smear negative patient turns positive by LJ culture, the patient will be informed through the Clinicians at Shymoli TB Clinic since the specimens received at ICDDR,B will be unlinked. Consent will be needed from healthy volunteers who would agree to provide sputum that would serve as control specimens for evaluating the LAMP method.

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.


According to the common consent of all sites, the results of this multicenter trial would be preferentially published together under the guidance of FIND. This publication will be based on mutual agreement of all partners and including co-authorship of all relevant scientific staff of all sites, at least those mentioned in the protocol. Site specific data can be presented independently and in combination with other data after the “master publication” or in case combined data are not publishable.

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. 

Training and site visits

Dr. Catharina Boehme (Medical Officer, FIND) will perform a site visit to each of the study sites during the initiation of the study and will train study personal in the LAMP method. During the study she will be responsible for trouble shooting and logistical support. Staff of participating health facilities will be informed about the objective of the study, trained on SOP for sputum collection and on study inclusion criteria by the study team on site. 

Budget Justification

Eiken will ship LAMP test kits including required tubes and pipettes and all electrical equipment needed for LAMP except the vortexer. Incubator and microscopes are already available at all sites. Costs for study sites covered by FIND will be limited to personnel costs, costs for consumables (LJ tubes, slides, etc.), missing equipment (UPS) and potentially needed additional shipment. Equipment will remain on site after the end of the study, but should be reserved for future LAMP studies. 

Annex I: 
Case Report Form

A
Site information


1. Site ID#_______

2. Sample Number:_____________


3. Sample Date: ____/____/_______  (dd/mm/yyyy)

______________________________________________________________________

B
Patient Information
1. Patient ID#______________

2. Signs and Symptoms 



	

                             Yes       No
1.
Persistent cough
 FORMCHECKBOX 

 FORMCHECKBOX 

2.
Fever
 FORMCHECKBOX 

 FORMCHECKBOX 

3.
Malaise
 FORMCHECKBOX 

 FORMCHECKBOX 

4.
Recent weight loss
 FORMCHECKBOX 

 FORMCHECKBOX 

5.
Night sweats
 FORMCHECKBOX 

 FORMCHECKBOX 

	

                             Yes       No
6.
Contact w/ TB case 
 FORMCHECKBOX 

 FORMCHECKBOX 

7.
Hemoptysis
 FORMCHECKBOX 

 FORMCHECKBOX 

8.
Chest pain
 FORMCHECKBOX 

 FORMCHECKBOX 

9.
Loss of appetite
 FORMCHECKBOX 

 FORMCHECKBOX 

10.
Other [specify]_________________


3. Other Information

Previous history of TB:
 FORMCHECKBOX 
Yes   _________ ago  
 FORMCHECKBOX 
No

______________________________________________________________________

D
Laboratory 

1.
AFB
 FORMCHECKBOX 
0
 FORMCHECKBOX 
1-9/100
 FORMCHECKBOX 
1+
 FORMCHECKBOX 
2+
 FORMCHECKBOX 
3+ 

2.

LJ Culture
 FORMCHECKBOX 
neg    FORMCHECKBOX 
<20 (# col____)  FORMCHECKBOX 
1+  FORMCHECKBOX 
2+  FORMCHECKBOX 
3+  FORMCHECKBOX 
4+)   FORMCHECKBOX 
contaminated

3.
Growth type in solid culture    FORMCHECKBOX 
 typical MTBC 
 FORMCHECKBOX 
 atypical, specify_____________

4.
Culture confirmation (if done)
 FORMCHECKBOX 
 MTBC 
 FORMCHECKBOX 
 NTM
 FORMCHECKBOX 
 Mix

5.
a) LAMP 30 min              FORMCHECKBOX 
 pos        FORMCHECKBOX 
 neg
 FORMCHECKBOX 
 indeterminate

b) LAMP 40 min              FORMCHECKBOX 
 pos        FORMCHECKBOX 
 neg         FORMCHECKBOX 
 indeterminate


c) LAMP 60 min              FORMCHECKBOX 
 pos        FORMCHECKBOX 
 neg         FORMCHECKBOX 
 indeterminate


Principal Investigator’s Signature_____________________ Date: ___/___/_____

Check-List

CHECK-LIST FOR SUBMISSION OF RESEARCH PROTOCOL

FOR CONSIDERATION OF RESEARCH REVIEW COMMITTEE (RRC)

[Please check (X) appropriate box]

	1. Has the proposal been reviewed, discussed and cleared at the Division level?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If No, please clarify the reasons:      


	2. Has the proposal been peer-reviewed externally? 

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, please explain the reasons:      


	If yes, have the external reviews’ comments and their responses been attached

	                                     Yes
	 FORMCHECKBOX 


	No
	 FORMCHECKBOX 


	3. Has the budget been cleared by Finance Department?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, reasons thereof be indicated:      


	4. Does the study involve any procedure employing hazardous materials, or equipments?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.



	    ______________                                                                                                                _________                                                                                                                         Signature of the Principal Investigator
                                                                             Date                                                                          
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cÖ‡UvK‡ji bvg
:
Multicenter pre-evaluation study of the 

logistic feasibility of using the Step-1 LAMP assay to detect pulmonary tuberculosis in symptomatic adults

AbymÜvbKvixi bvg
:
i“envbv iKxe|
cÖwZôvb
:
AvB wm wW wW Avi, we : †m›Uvi di †nj_ GÛ ccy‡jkb wimvP©©|

M‡elYvi D‡Ïk¨:

evsjv‡`‡k h¶v †ivM GKwU cÖKU ¯^v¯’¨ mgm¨v | GwU cÖvß eq¯‹‡`i g‡a¨ GKB Drm †_‡K msNwUZ †iv‡M g„Z¨yi Ab¨Zg KviY|  evsjv‡`‡k cÖwZ eQi cÖvq 300,000 ‡jvK bZzb K‡i h¶v †iv‡M Avµvš— nq Ges cÖvq 80,000 ‡jvK  g„Z¨yeiY K‡i| †ivM mbv³Ki‡Y `ye©jZv, Ach©vß †K‡gv‡_ivcx Ges wewea Ilya cÖwZ‡ivax Rxevby (M. tuberculosis) Gi D™¢‡ei Kvi‡Y RvZxq ch©v‡q h¶v  wbqš¿Y Kiv m¤¢e n‡”Q bv| `ª“Z Ges DbœZ †ivM mbv³KiY GB †ivM Kvh©Kifv‡e wbqš¿Y Kivi Rb¨ AZxe Ri“ix| Dbœqbkxj †`‡ki Rb¨ h¶v †ivM mbv³Ki‡Y mnR, ms‡e`bkxj Ges `ª“Z c×wZ we‡kl cÖ‡qvRb| ¤ú ×í 

DbœZ †`‡k k¦vmZ‡š¿i h¶v mbv³Ki‡Y j¨v¤ú c×wZ e¨envi Kiv nq hv AZ¨š— djcÖmy| evsjv‡`‡ki  cÖZ¨š—  M‡elYvMv‡i h¶v mbv³Ki‡Y j¨v¤ú Gi Kvh©KvwiZv Rvbvi Rb¨ Avgiv GB M‡elYv Ki‡Z hvw”Q| GKB ai‡bi AviI `yBwU M‡elYv GKwU DbœZ Ges GKwU Dbœqbkxj †`‡k GKB mv‡_ cwiPvwjZ n‡”Q| 

Avcbv‡K †Kb evQvB Kiv n‡q‡Q?

Avcwb ¯^v¯’¨evb weavq Avcbv‡K GB M‡elYvq AskMÖnY Ki‡Z ejv n‡”Q| my¯’¨ Ges h¶v Avµvš— e¨w³i g‡a¨ cÖvß djvdj Zzjbv Kivi Rb¨ ¯^v¯’¨evb e¨w³‡K cix¶v Kiv cÖ‡qvRb| GB D‡Ï‡k¨ Avgiv Avcbv‡K GB M‡elYvq AskMÖnY K‡i Avgv‡`i mvnvh¨ Kivi Rb¨ Avcbv‡K Aby‡iva KiwQ|

M‡elYvq Aš—©fy³ bv Kivi KviYmg~n:

(1) hw` Avcwb h¶vq Avµvš— cwiev‡ii m`m¨ ev cÖwZ‡ekxi ms¯ú‡k© Nb Nb Av‡mb Ges (2) Avcbvi g‡a¨ h¶vi j¶Y †`Lv hvq Zvn‡j Avcbv‡K GB M‡elYvq Aš—©fy³ Kiv n‡e bv| 

AskMÖnYKvixi wbKU †_‡K wK cÖZ¨vkv Kiv nq?

· weMZ wZb mßv‡n Avcbvi †Kvb cÖ`vn, R¡i A_ev Ab¨ †Kvb RwUjZv wQj wKbv Zv AbymÜvbKvix Avcbv‡K wRÁvmv Ki‡eb|

· Avcbv‡K mieivnK…Z cv‡Î ïay gvÎ GKevi jvjv ( cÖvq 2 wg.wj, Pv Pvg‡Pi A‡a©‡Ki PvB‡Z Kg) w`‡Z Aby‡iva Kiv n‡e|

· cy‡iv cÖwµqv m¤úv`‡b 10-15 wgwbU mgq jvM‡e|

SuywK Ges jvf:

jvjv msMÖ‡ni mgq mvgvb¨ A¯^w¯’ n‡e| GB M‡elYv †_‡K Avcwb hw`I mivmwi jvfevb n‡eb bv (wPwKrmv cv‡eb bv); wKš‘ GwU my¯’¨ Ges h¶v Avµvš— e¨w³i g‡a¨ cÖvß djvdj Zzjbv Ki‡Z Avgv‡`i mvnvh¨ Ki‡e| Avcbvi Rxeb e„Ëvš— ‡`‡L hw` aviYv Kiv nq †h Avcbvi h¶vi †Kvb j¶Y Av‡Q Z‡e Avcbv‡K mwVK ‡ivM wbY©q Ges wPwKrmvi Rb¨ h¶v nvmcvZv‡j cvVv‡bv n‡e| 

e¨w³ ˉŸZš¿Zv, bvg e¨envi bv Kiv Ges †MvcbxqZv:

GB M‡elYvi mg¯— Z_¨ †Mvcb ivLv n‡e| M‡elYvi AbymÜvbKvixMY Ges B Avi wm m`m¨iv ïay Z_¨¸‡jv m¤ú‡K© Rvb‡eb| Avcwb ‡h †Kvb cÖ‡qvR‡b M‡elYvi AbymÜvbKvix ( Wt i“envbv iKxe ) Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib|

M‡elYvq AskMÖnY bv Kiv Ges M‡elYv †_‡K wb‡R‡K cÖZ¨vnvi Kivi AwaKvi:

M‡elYvq AskMÖnY Kiv m¤ú~Y© Avcbvi wm×vš—| GgbwK, AskMÖn‡Yi ci †h †Kvb mgq wb‡R‡K cÖZ¨vnvi K‡i †bIqvi AwaKvi Avcbvi _vK‡e| Avcbvi AwaKvi m¤úwK©Z ‡Kvb Z‡_¨i cÖ‡qvRb n‡j B, Avi, wm, ‡gg&evi Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib|

¶wZc~iY:

M‡elYvq AskMÖn‡Yi mgq mg¯— hvZvqvZ LiP Avcbv‡K cÖ`vb Kiv n‡e|

Avcwb GB M‡elYvq AskMÖn‡Y m¤§Z n‡j wb‡æ cÖ`Ë wbw`©ó ¯’v‡b Avcbvi ¯^v¶i A_ev evg nv‡Zi e„×v½ywji Qvc w`b|

Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|


AskMÖnYKvixi ¯^v¶i




ZvwiL


¯^v¶xi ¯^v¶i





ZvwiL


AbymÜvbKvix ev Zvi cÖwZwbwai ¯^v¶i


ZvwiL

AbymÜvbKvixi bvg, c`ex, †hvMv‡hv‡Mi wVKvbv I †dvb b¤^i :

B,Avi, wm, cÖwZwbwa:

Wt i“envbv iKxe






wgt weRq iZb mvnv

BwgD‡bvjRx j¨e‡iUix






m`m¨ (B, Avi, wm,)

j¨e‡iUix mvB‡Ým wWwfkb





AvB wm wW wW Avi, we

AvB wm wW wW Avi, we
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:
i“envbv iKxe|
cÖwZôvb
:
AvB wm wW wW Avi, we : †m›Uvi di †nj_ GÛ ccy‡jkb wimvP©|

M‡elYvi D‡Ïk¨:

evsjv‡`‡k h¶v †ivMGKwU cÖKU ¯^v¯’¨ mgm¨v| GwU cÖvß eq¯‹‡`i g‡a¨ GKB Drm †_‡K msNwUZ †iv‡M g„Z¨yi Ab¨Zg KviY|  evsjv‡`‡k cÖwZ eQi cÖvq 300,000 ‡jvK bZzb K‡i h¶v †iv‡M Avµvš— nq Ges cÖvq 80,000 ‡jvK  g„Z¨yeiY K‡i| †ivM mbv³Ki‡Y `ye©jZv, Ach©vß †K‡gv‡_ivcx Ges wewea Ilya cÖwZ‡ivax Rxevby (M. tuberculosis) Gi D™¢‡ei Kvi‡Y RvZxq ch©v‡q h¶v  wbqš¿Y Kiv m¤¢e n‡”Q bv| `ª“Z Ges DbœZ †ivM mbv³KiY GB †ivM Kvh©Kifv‡e wbqš¿Y Kivi Rb¨ AZxe Ri“ix| Dbœqbkxj †`‡ki Rb¨ h¶v †ivM mbv³Ki‡Y mnR, ms‡e`bkxj Ges `ª“Z c×wZ we‡kl cÖ‡qvRb|

DbœZ †`‡k ‰Re bgybvq h¶v mbv³Ki‡Y j¨v¤ú c×wZ e¨envi Kiv nq hvi ms‡e`bkxjZv Ges wbw`©óZv K‡d h¶v Rxevby (M. tuberculosis) mbv³Ki‡b e¨eüZ evwYwR¨K wc, wm, Avi” c×wZi g‡Zv | evsjv‡`‡ki  cÖZ¨š—  M‡elYvMv‡i k¦vmZ‡š¿i h¶v mbv³Ki‡Y j¨v¤ú Gi Kvh©KvwiZv Rvbvi Rb¨ Rb¨ Avgiv GB M‡elYv Ki‡Z hvw”Q| GKB ai‡bi `yBwU M‡elYv AviI `yBwU Dbœqbkxj †`‡k GKB mv‡_ cwiPvwjZ n‡”Q& (wjgv, †ci“; Ggweqv, ZvbRvwbqv) |

Avcbv‡K †Kb evQvB Kiv n‡q‡Q?

`xN©¯’vqx Kd h¶vi GKwU AwZ ¸i“Z¡cyY© j¶Y| Avcbvi hw` `yB mßv‡ni AwaK mgq a‡i `xN©¯’vqx Kvwk _v‡K Ges Avcwb hw` M‡elYvq AskMÖn‡Y m¤§wZ †`b Zvn‡j  Avcbv‡K Avcbvi Amy¯’Zv m¤ú‡K© wKQy cÖkœ Kiv n‡e Ges Avcbvi KvQ †_‡K cix¶vi Rb¨ K‡di bgybv msMÖn Kiv n‡e | h¶v Rxevby mbv³Ki‡Yi Rb¨ Avcbvi Kd KvjPvi Kiv n‡e Ges bZzb j¨vg&c& c×wZ cÖ‡qvM Kiv n‡e Gi Kvh©KvwiZv Rvbvi Rb¨| GB D‡Ï‡k¨ Avgiv Avcbv‡K GB M‡elYvq AskMÖnY K‡i Avgv‡`i mvnvh¨ Kivi Rb¨ Aby‡iva KiwQ|

AskMÖnYKvixi wbKU †_‡K wK cÖZ¨vkv Kiv nq?

· Avcbv‡K ci ci `yÕw`b Kd (cÖvq 2 wg.wj, Pv Pvg‡Pi A‡a©‡Ki PvB‡Z Kg) w`‡Z Aby‡iva Kiv n‡e; Kd †`Iqvi Rb¨ Avcbv‡K cvÎ mieivn Kiv n‡e| 

· Avcbvi Amy¯’Zv m¤ú‡K© Avcbv‡K wKQy cÖkœ Kiv n‡e| cy‡iv cÖwµqv m¤úv`‡b 10-15 wgwbU mgq jvM‡e|

SuywK Ges jvf:

GB M‡elYvq SuywKi †Kvb m¤¢vebv †bB| GB M‡elYv †_‡K Avcwb mivmwi jvfevb n‡eb bv (wUwei wPwKrmv cv‡eb bv); wKš‘ Avcbvi AskMÖnY Dbœqbkxj †`‡ki cÖZ¨š— M‡elYvMv‡i j¨v¤ú c×wZ e¨env‡ii Dc‡hvwMZv hvPvB Ki‡Z Avgv‡`i mvnvh¨ Ki‡e| Avcbvi K‡di bgybv GLv‡b D‡j­wLZ cix¶v¸‡jv ( †hgb w¯§qvi, KvjPvi Ges j¨v¤ú ) Qvov Ab¨ cix¶vq e¨envi Kiv n‡e bv|

e¨w³ ˉŸZš¿Zv, bvg e¨envi bv Kiv Ges †MvcbxqZv:

GB M‡elYvi mg¯— Z_¨ †Mvcb ivLv n‡e| M‡elYvi AbymÜvbKvixMY Ges B Avi wm m`m¨iv ïay Z_¨¸‡jv m¤ú‡K© Rvb‡eb| Avcbvi ‡Kvb Z‡_¨i cÖ‡qvRb n‡j M‡elYvi AbymÜvbKvix ( Wt i“envbv iKxe ) Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib|

M‡elYvq AskMÖnY bv Kiv Ges M‡elYv †_‡K wb‡R‡K cÖZ¨vnvi Kivi AwaKvi:

M‡elYvq AskMÖnY Kiv m¤ú~Y© Avcbvi wm×vš—| GgbwK, AskMÖn‡Yi ci †h †Kvb mgq wb‡R‡K cÖZ¨vnvi K‡i †bIqvi AwaKvi Avcbvi _vK‡e| G‡Z K‡i Avcbvi wPwKrmv Ges †iv‡Mi e¨e¯’vcbv †Kvb fv‡e evavMÖ¯’ n‡e bv|

Avcwb GB M‡elYvq AskMÖn‡Y m¤§Z n‡j wb‡æ cÖ`Ë wbw`©ó ¯’v‡b Avcbvi ¯^v¶i A_ev evg nv‡Zi e„×v½ywji Qvc w`b| Avcbvi AwaKvi m¤úwK©Z ‡Kvb Z‡_¨i cÖ‡qvRb n‡j B, Avi, wm, ‡gg&evi Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib|

m¤§wZ : Dcwi-Dwj­wLZ M‡elYv m¤ú‡K© Avgv‡K e¨L¨v Kiv n‡q‡Q Ges Avwg †¯^”Qvq G‡Z AskMÖn‡Y m¤§wZ w`w”Q| 

AskMÖnYKvixi ¯^v¶i




ZvwiL

¯^v¶xi ¯^v¶i





ZvwiL


AbymÜvbKvix ev Zvi cÖwZwbwai ¯^v¶i


ZvwiL

AbymÜvbKvixi bvg, c`ex, †hvMv‡hv‡Mi wVKvbv I †dvb b¤^i :

B,Avi, wm, cÖwZwbwa:

Wt i“envbv iKxe






wgt weRq iZb mvnv

BwgD‡bvjRx j¨e‡iUix






m`m¨ (B, Avi, wm,)

j¨e‡iUix mvB‡Ým wWwfkb





AvB wm wW wW Avi, we

AvB wm wW wW Avi, we
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CONSENT FORM-Healthy Subject

Protocol Number: 
# 2006-003____________________________________

Protocol Title:    
 Multicenter pre-evaluation study of the logistic feasibility of using the Step 1 LAMP assay to detect pulmonary tuberculosis in symptomatic adults.

Investigator’s name: 
Rubhana Raqib__________________________________________ 

Organization: 
ICDDR,B: Centre for Health and Population Research____________

Purpose of the research

In Bangladesh, tuberculosis (TB) is considered as a major public health problem. It is the common cause of death from a single source of infection among adults. In Bangladesh about 300,000 new cases of TB occur in a year and there are about 80,000 deaths. Failure to control tuberculosis at the national level is due to poor case detection, inadequate chemotherapy, and emergence of multidrug resistant strains of M. tuberculosis.  Rapid and improved diagnosis are very important for its effective control. A simple, sensitive and rapid test for molecular detection of TB in developing country settings is very much needed.
The LAMP test has been used in developed countries for detection of pulmonary TB and has been found to be quite successful.  We are conducting a study to assess the applicability of the LAMP test to detect TB among patients in peripheral laboratories of Bangladesh. Two similar studies are being carried out in one developed and one developing country. 
Why selected

You are being asked to take part in this study because you are a healthy subject.  Healthy subjects need to be examined in order to compare the findings in health to that in TB infection. For this purpose we are inviting you to help us in the research by participating in this study. 

Exclusion criteria

You will not be included in the study (i) if you are found to be exposed to an active TB case frequently in the family or in the neighborhood and (ii) if you are found to have symptoms suggestive of TB. 

What is expected from study subject
· The investigator will ask you whether you had any infection, fever or any other complications in the past three weeks. 

· You will be requested to provide saliva (about 2 ml, <half a teaspoon) in a container given to you only once.

· The whole procedure will take 10-15 minutes

Risk and benefits

There will be slight discomfort of collecting sputum in a container. This procedure will not benefit you in any way but it will help us to compare results with those from TB patients. However, if after taking history you are suspected of having symptoms of TB, you will be referred to a TB hospital for proper diagnosis and treatment of TB.  

Privacy, anonymity and confidentiality

All information/data of this study will be kept confidential. The investigators of this study and the ERC would have access to the information. You would be able to communicate with the investigator of this study (Dr. Rubhana Raqib).  

Right not to participate and withdraw

It is your decision to participate in this study. Even after initial participation in the study, you have the right to withdraw from the study at any time at your will. You may contact the following ERC member for any concern or query related to your rights.

Principle of compensation 
We will compensate for travel cost that you may incur while participating in this study. 

If you agree to participate in this study, please indicate that by putting your signature or put your left thumb imprint at the specified space below:

 Thank you for your cooperation

_______________________________________

____________________

Signature of subject





Date

_______________________________________

____________________

Signature of the witness




Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 
Date

Name and contact addresses of: 

Investigator:






ERC Representative:

Dr Rubhana Raqib





Mr Bijoy Ratan Saha

Immunology Laboratory




ERC Member

Laboratory Sciences Division, 



ICDDR,B

ICDDR,B






Phone: 8811751-60/Extn 2115

Phone: 8811751-60/Extn 2404

CONSENT FORM-Patient

Protocol Number: 
# 2006-003____________________________________

Protocol Title:    
 Multicenter pre-evaluation study of the logistic feasibility of using the Step 1 LAMP assay to detect pulmonary tuberculosis in symptomatic adults.

Investigator’s name: 
Rubhana Raqib__________________________________________ 

Organization: 
ICDDR,B: Centre for Health and Population Research____________

Purpose of the research

In Bangladesh, tuberculosis (TB) is considered as a major public health problem. It is the common cause of death from a single source of infection among adults. In Bangladesh about 300,000 new cases of TB occur in a year and there are about 80,000 deaths. Failure to control tuberculosis at the national level is due to poor case detection, inadequate chemotherapy, and emergence of multidrug resistant strains of M. tuberculosis.  Rapid and improved diagnoses are very important for its effective control. A simple, sensitive and rapid test for molecular detection of TB in developing country settings is very much needed.
The LAMP test has been used in developed country setting for detection of TB in biological samples and the sensitivity and specificity is similar to commercial PCR for the detection of M. tuberculosis in sputum.  We are conducting a study to assess the applicability of the LAMP test to detect pulmonary TB in patients in peripheral laboratories of Bangladesh. Two similar studies are being carried out simultaneously in two developing countries (Lima, Peru; Mbeya, Tanzania). 
Why selected

Prolonged cough is one of the important symptoms of TB. You have prolonged cough for more than two weeks and if you agree to participate, we will ask you some questions regarding your illness and sputum samples will be obtained from you for the examination. We will culture your sputum samples for isolation of TB bacilli and will apply the new LAMP test to evaluate its applicability. For this purpose we are inviting you to help us in the research by participating in this study. 

What is expected from study subject
· You will be requested to provide sputum (about 2 ml, <half a teaspoon) in a sputum collection container given to you on two occasions on two consecutive days.

· You will be asked a few questions regarding your illness. The whole procedure will take 10-15 minutes.

Risk and benefits

There are no risks involved in it. You will not be directly benefited (e.g. treatment) from this study but your participation in the study will help us to examine the feasibility of applying the LAMP test in peripheral laboratories in developing country settings. The sputum specimens will not be used for any other tests besides what is mentioned in this form (i.e. smear, culture, LAMP). 

Privacy, anonymity and confidentiality

All information/data of this study will be kept confidential. The investigators of this study and the ERC would have access to the information. You would be able to communicate with the investigator of this study if you want to have any information (Dr. Rubhana Raqib).  

Right not to participate and withdraw

It is your decision to participate in this study. Even after initial participation in the study, you have the right to withdraw from the study at any time at your will. This will in no way hamper your treatment and management of the disease. You may contact the following ERC member for any concern or query related to your rights.

If you agree to participate in this study, please indicate that by putting your signature or put your left thumb imprint at the specified space below:

Consent: The study described above has been explained to me and I voluntarily consent to participate in it.

_______________________________________

____________________

Signature of subject





Date

_______________________________________

____________________

Signature of the witness




Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 
Date

Name and contact addresses of: 

Investigator:






ERC Representative:

Dr Rubhana Raqib





Mr Bijoy Ratan Saha

Immunology Laboratory




ERC Member

Laboratory Sciences Division, 



ICDDR,B

ICDDR,B






Phone: 8811751-60/Extn 2115

Phone: 8811751-60/Extn 2404

	LAMP Basic principle
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	"LAMP" which stands for Loop-mediated Isothermal Amplification is a simple, rapid, specific and cost-effective nucleic acid amplification method solely developed by Eiken Chemical Co., Ltd. It is characterized by the use of 4 different primers specifically designed to recognize 6 distinct regions on the target gene and the reaction process proceeds at a constant temperature using strand displacement reaction. Amplification and detection of gene can be completed in a single step, by incubating the mixture of samples, primers, DNA polymerase with strand displacement activity and substrates at a constant temperature (about 65°C). It provides high amplification efficiency, with DNA being amplified 109-1010 times in 15-60 minutes. Because of its high specificity, the presence of amplified product can indicate the presence of target gene.
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	 Characteristics
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•
There is no need for a step to denature double stranded into a single stranded form.
•
The whole amplification reaction takes place continuously under isothermal conditions. 
•
The amplification efficiency is extremely high. 
•
By designing 4 primers to recognize 6 distinct regions, the LAMP method is able to specifically amplify the target gene. 
•
The total cost can be reduced, as LAMP dose not require special reagents or sophisticated equipments. 
•
The amplified products have a structure consisting of alternately inverted repeats of the target sequence on the same strand. 
•
Amplification can be done with RNA templates following the same procedure as with DNA templates, simply through the addition of reverse transcriptase.
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	When the target gene (DNA template as example) and the reagents are incubated at a constant temperature between 60-65°C, the following reaction steps proceed:
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	STEP1
As double stranded DNA is in the condition of dynamic equilibrium at the temperature around 65°C, one of the LAMP primers can anneal to the complimentary sequence of double stranded target DNA, then initiates DNA synthesis using the DNA polymerase with strand displacement activity, displacing and releasing a single stranded DNA. With the LAMP method, unlike with PCR, there is no need for heat denaturation of the double stranded DNA into a single strand. The following amplification mechanism explains from when the FIP anneals to such released single stranded template DNA.
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	STEP2
Through the activity of DNA polymerase with strand displacement activity, a DNA strand complementary to the template DNA is synthesized, starting from the 3' end of the F2 region of the FIP.
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	STEP3
The F3 Primer anneals to the F3c region, outside of FIP, on the target DNA and initiates strand displacement DNA synthesis, releasing the FIP-linked complementary strand.
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	STEP4
A double strand is formed from the DNA strand synthesized from the F3 Primer and the template DNA strand.
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	STEP5
The FIP-linked complementary strand is released as a single strand because of the displacement by the DNA strand synthesized from the F3 Primer. Then, this released single strand forms a stem-loop structure at the 5' end because of the complementary F1c and F1 regions.
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	STEP6
This single strand DNA in Step (5) serves as a template for BIP-initiated DNA synthesis and subsequent B3-primed strand displacement DNA synthesis. The BIP anneals to the DNA strand produced in Step (5). Starting from the 3' end of the BIP, synthesis of complementary DNA takes place. Through this process, the DNA reverts from a loop structure into a linear structure. The B3 Primer anneals to the outside of the BIP and then, through the activity of the DNA polymerase and starting at the 3' end, the DNA synthesized from the BIP is displaced and released as a single strand before DNA synthesis from the B3 Primer.
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	STEP7
Double stranded DNA is produced through the processes described in Step (6).
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	STEP8
The BIP-linked complementary strand displaced in Step (6) forms a structure with stem-loops at each end, which looks like a dumbbell structure. This structure serves as the starting structure for the amplification cycle in the LAMP method (LAMP cycling). The above process can be understood as producing the starting structure for LAMP cycling.
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	 Basic principle (8) - (11) (Cycling amplification step)
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	A dumbbell-like DNA structure is quickly converted into a stem-loop DNA by self-primed DNA synthesis. FIP anneals to the single stranded region in the stem-loop DNA and primes strand displacement DNA synthesis, releasing the previously synthesized strand. This released single strand forms a stem-loop structure at the 3' end because of complementary B1c and B1 regions. Then, starting from the 3' end of the B1 region, DNA synthesis starts using self-structure as a template, and releases FIP-linked complementary strand (Step (9)). The released single strand then forms a dumbbell-like structure as both ends have complementary F1 - F1c and B1c - B1 regions, respectively (Step (11)). This structure is the 'turn over' structure of the structure formed in Step (8). Similar to the Steps from (8) to (11), structure in Step (11) leads to self-primed DNA synthesis starting from the 3' end of the B1 region. Furthermore, BIP anneals to the B2c region and primes strand displacement DNA synthesis, releasing the B1-primed DNA strand. Accordingly, similar structures to Steps (9) and (10) as well as the same structure as Step (8) are produced. With the structure produced in Step (10), the BIP anneals to the single strand B2c region, and DNA synthesis continues by displacing double stranded DNA sequence. As a result of this process, various sized structures consisting of alternately inverted repeats of the target sequence on the same strand are formed.
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	Real-time turbidimetry of LAMP reaction for quantifying template DNA.
Yasuyoshi Mori, Masataka Kitao, et al. 

	Journal of Biochemical and Biophysical Methods, Vol.59, 145-157, 2004
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Analysis of Specific Gene by Integration of Isothermal Amplification and Electrophoresis on Poly (methyl methacrylate) Microchips.
Yukari Hataoka, Lihua Zhang, et al.
Analytical Chemistry, Vol.76, No.13, 3689-3693, 2004
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Validation of the Loop-Mediated Isothermal Amplification Method for Single Nucleotide Polymorphism Genotyping with Whole Blood.
Masaomi Iwasaki, Toshihiro Yonekawa, et al.
Genome Letters, Vol.2, No.3, 119-126, 2003
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Accelerated reaction by loop-mediated isothermal amplification using loop primers.
K.Nagamine, T.Hase et al.
Molecular and Cellular Probes, Vol.16, No.3, 223-229, 2002
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Isolation of Single-Stranded DNA from Loop-Mediated Isothermal Amplification (LAMP) products.
Kentaro Nagamine, Yoko Kuzuhara et al.
Biochemical and Biophysical Research Communications, Vol.290, No.4, 1195-1198, 2002
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Detection of Loop-Mediated Isothermal Amplification Reaction by Turbidity Derived from Magnesium Pyrophosphate Formation.
Yasuyoshi Mori, Kentaro Nagamine et al. 
Biochemical and Biophysical Research Communications, Vol.289, No.1, 150-154, 2001
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Loop-mediated Isothermal Amplification Reaction Using a Nondenatured Template.
Kentaro Nagamine, Keiko Watanabe et al.
Clinical Chemistry, Vol.47, No.9, 1742-1743, 2001
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Loop-mediated isothermal amplification of DNA.
Tsugunori Notomi et al.
Nucleic Acids Research, Vol.28, No.12, e63, 2000



	Rapid Detection and Differentiation of Dengue Virus Serotypes by a Real-Time Reverse Transcription-Loop-Mediated Isothermal Amplification Assay.
Manmohan Parida, Kouhei Horioke, et al.

	Journal of Clinical Microbiology, Vol.43, No.6, 2895-2903, 2005
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Loop-Mediated Isothermal Amplification Method for Rapid Detection of the Periodontopathic Bacteria Porphyromonas gingivalis, Tannerella forsythia, and Treponema denticola.
Akihiro Yoshida, Shiori Nagashima, et al.
Journal of Clinical Microbiology, Vol.43, No.5, 2418-2424, 2005
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Relationship between Oxygen Consumption and Sex of Bovine In Vitro Fertilized Embryos.
B. Agung, T. Otoi, et al.
Reproduction in Domestic Animals, Vol.40, 51-56, 2005
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Rapid Diagnosis of Herpes Simplex Virus Infection by a Loop-Mediated Isothermal Amplification Method.
Yoshihiko Enomoto, Tetsushi Yoshikawa, et al.
Journal of Clinical Microbiology, Vol.43, No.2, 951-955, 2005
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Rapid detection of a fish iridovirus using loop-mediated isothermal amplification (LAMP).
Christopher Marlowe A. Caipang, Ikumi Haraguchi, et al.
Journal of Virological Methods, Vol.121, 155-161, 2004
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Sensitive and Specific Detection of Yersinia pseudotuberculosis by Loop-Mediated Isothermal Amplification.
Tomoko Horisaka, Kayoko Fujita, et al.
Journal of Clinical Microbiology, Vol.42, No.11, 5349-5352, 2004
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Rapid Detection of Varicella-Zoster Virus Infection by a Loop-Mediated Isothermal Amplification Method.
Souki Okamoto, Tetsushi Yoshikawa, et al.
Journal of Medical Virology, Vol.74, 677-682, 2004
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Rapid sexing of bovine preimplantation embryos using loop-mediated isothermal amplification. 
Hiroki Hirayama, Soichi Kageyama, et al.
Theriogenology, Vol.62, 887-896, 2004
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Rapid detection of a fish iridovirus using loop-mediated isothermal amplification (LAMP).
Christopher Marlowe A. Caipang, Ikumi Haraguchi, et al.
Journal of Virological Methods, Vol.121, 155-161, 2004
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Development of immunocapture reverse transcription loop-mediated isothermal amplification for the detection of tomato spotted wilt virus from chrysanthemum.
Shiro Fukuta, Kazushi Ohishi, et al.
Journal of Virological Methods, Vol.121, 49-55, 2004
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Rapid and sensitive diagnosis of adenoviral keratoconjunctivitis by loop-mediated isothermal amplification (LAMP) method.
Taketoshi Wakabayashi, Ryoko Yamashita, et al. 
Current Eye Research, Vol.28, No.6, 445-450, 2004

	[image: image152.png]





	[image: image153.png]



	[image: image154.png]



Molecular Evidence of Infections with Babesia gibsoni Parasites in Japan and Evaluation of the Diagnostic Potential of a Loop-Mediated Isothermal Amplification Method.
Hiromi Ikadai, Hiroko Tanaka, et al. 
Journal of Clinical Microbiology, Vol.42, No.6, 2465-2469, 2004
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Real-time loop-mediated isothermal amplification for the CaMV-35S promoter as a screening method for genetically modified organisms.
Shiro Fukuta, Yuko Mizukami, et al.
European Food Research and Technology, Vol.218, No.5, 496-500, 2004
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Detection of gp43 of Paracoccidioides brasiliensis by the loop-mediated isothermal amplification�iLAMP�j method.
Shigeo Endo, Takashi Komori, et al.
FEMS Microbiology Letters, Vol.234, 93-97, 2004
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Sensitive and Rapid Detection of Edwardsiellosis in Fish by a Loop-Mediated Isothermal Amplification Method.
Ram Savan, Arisa Igarashi, et al. 
Applied and Environmental Microbiology, Vol.70, No.1, 621-624, 2004
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Development and Evaluation of a Novel Loop-Mediated Isothermal Amplification Method for Rapid Detection of Severe Acute Respiratory Syndrome Coronavirus. 
Hong Thi Cam Thai, Mai Quynh Le, et al. 
Journal of Clinical Microbiology, Vol.42, No.5, 1956-1961, 2004
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Detection of Human Herpesvirus 7 DNA by Loop-Mediated Isothermal Amplification. 
Tetsushi Yoshikawa, Masaru Ihira, et al.
Journal of Clinical Microbiology, Vol.42, No.3, 1348-1352, 2004
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Real-Time Reverse Transcription Loop-Mediated Isothermal Amplification for Rapid Detection of West Nile Virus. 
Manmohan Parida, Guillermo Posadas, et al. 
Journal of Clinical Microbiology, Vol.42, No.1, 257-263, 2004
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Rapid Diagnosis of Human Herpesvirus 6 Infection by a Novel DNA Amplification Method, Loop-Mediated Isothermal Amplification.
Masaru Ihira, Tetsushi Yoshikawa, et al.
Journal of Clinical Microbiology, Vol.42, No.1, 140-145, 2004
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Detection of white spot syndrome virus in shrimp by loop-mediated isothermal amplification.
Tomoya Kono, Ram Savan, et al.
Journal of Virological Methods, Vol.115, 59-65, 2004
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Loop-mediated Isothermal Amplification for Detection of African Trypanosomes.
Noritaka Kuboki, Noboru Inoue, et al.
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Loop-Mediated Isothermal Amplification for Direct Detection of Mycobacterium tuberculosis Complex, M.avium, and M.intracellulare in Sputum Samples.
Tomotada Iwamoto, Toshiaki Sonobe et al.
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Use of Loop-Mediated Isothermal Amplification of the IS900 Sequence for Rapid Detection of Cultured Mycobacterium avium subsp. paratuberculosis.
M.Enosawa, S.Kageyama, et al. 
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Detection of Japanese yam mosaic virus by RT-LAMP.
S.Fukuta, T.Iida, et al. 
Archives of Virology, Vol.148, 1713-1720, 2003
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Detection of tomato yellow leaf curl virus by loop-mediated isothermal amplification reaction.
Shiro Fukuta, Shinro Kato, et al. 
Journal of Virological Methods, Vol.112, 35-40, 2003
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Major advantage of LAMP

No need of sensitive high tech equipment 

(thermocycler, detection instrument)

Annex VII

Loopamp LF-080

Amplification and Detection

Coolstat Model 5000

Heating Block

Simple micro-centrifuge 







Kit composition (2)

Extraction apparatus 

Annex III

Extraction device

Microweb tip 

( tip with Microweb membrane )





Extraction container

Dropper (small), 0.25 mL per tick 







・Micro-pipette (30uL)



・Filtered micro-pipette tip



・Tube rack

Equipment needed

Annex IV

Loopamp LF-080

Amplification and Detection

Coolstat Model 5000

Heating Block

Cold storage box

8-tube rack with cooling function 

(cooled by placing in a refrigerator one day before use) 

Simple micro-centrifuge 







Add to Ex2 0.25 ml of Extraction solution 1 using a dropper and mix. 

Sputum homogenization

Transfer 0.25 ml of sputum to Extraction solution 2 tubes using the dropper  

Lysis

Heating at 100℃ 

for 10min

Both the NC and PC are processed as with the specimens. 

Centrifuge in a simple micro-centrifuge for 60 seconds 

Removal of precipitation

Transferred the supernatant to an extraction container using a dropper . 

Aspirate all of the solution into the Extraction device through Microweb tip. 

Aspirate 1mL of the Washing solution (2 times).

Detach the Microweb tip into the 8 micro-tube

Amplification/Detection

EX1

sputum

EX2

dropper

With a micropipette, aliquot 30 uL 

of Buffer into the 8 micro-tube 

dried reagents

Buffer

Preparations during heat treatment

extraction 

container

stored in　the cold storage box  

Wash solutions 

Trap the genomic DNA to  

Microweb membrane

Kit procedure

Annex V































Extraction reagents (4ºC storage) 

Positive Control

 (PC)＊

Amplification detection reagent (4ºC storage) 

＊Noted on cap

Extraction solution 1 

（EX1）＊

Extraction solution 2

 （EX2）＊

Wash solution

 (Wash)＊

Negative Control 

(NC)＊

Amplification/detection reagent

Kit composition (１)

Annex III

Buffer 

(Buf)＊
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