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	Project Summary
Briefly describe the hypothesis, objectives, and the relevant background of the project, and also 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 should be stand alone, and be fully understandable and interpretable when removed from the main application. 

	Principal Investigator: Md. Zeaur Rahim


	Research Protocol Title:  Evaluation of electronic nose for the rapid diagnosis of pulmonary tuberculosis

	Total Budget US$: 42,079                    Beginning Date : 1st May                     Ending Date: 30th Sep 2010

	In a pilot study with 15 culture positive pulmonary tuberculosis (TB) patients and equal number age matched health controls, electronic nose (EN) successfully differentiated lung air samples of TB patients from those collected from healthy controls (n=15). In an attempt to further evaluate EN, 300 TB suspects and 20 healthy controls will be included in this study. Lung air samples of TB suspects and controls will be analyzed in EN. Three sputum samples from TB suspects and controls will be processed for smear microscopy and conventional culture on Lowenstein-Jensen (L-J) slants. EN patterns in the lung air sample of TB cases (culture +ve, smear +ve/-ve) will be compared with 20 healthy controls (culture –ve, smear –ve) as well with TB suspects category (culture –ve/smear –ve). This comparison will help the investigators to find out specific EN patterns associated with TB in the lung air samples of TB patients. The results of this study will clearly indicate the usefulness of  EN for rapid diagnosis of pulmonary TB. 
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Description of the Research Project
Hypothesis to be tested:


Please briefly list the Hypothesis to be tested and provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


We hypothesize that the electronic nose (EN) will be able to diagnose pulmonary TB through analyzing exhaled lung air sample of TB suspects.  
Specific Aims:
Describe the specific aims of the proposed study. State the specific parameters, biological functions, rates, processes etc. that will be assessed by specific methods.


Evaluation of EN for efficient diagnosis of pulmonary-TB  through analysis of lung-air sample of TB suspects.
Background of the Project including Preliminary Observations 



Provide relevant background of the proposed study, and discuss the previous works on the research topic by citing specific references. Describe in a logical way how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Provide scientific validity of the hypothesis on the basis of background information 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.. 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.


Laboratory diagnosis of pulmonary TB:

Early diagnosis and initiation of treatment of TB is the appropriate step to control the disease in high burdened countries. Sputum smear microscopy (SSM) has been recommended by WHO for detection of TB cases in health clinics of resource poor settings (Jakubowiak 2001). SSM is specific but not sensitive (Wu et al. 2000). As a result, there is a possibility to miss cases using this technique.  In order to improve case detection by SSM, fluorescent microscopy (Torrea et al. 2008) as well as LED microscopy have been introduced (Van Deun et al. 2008). Even after improvement, SSM is less sensitive than culture, which is considered as Gold Standard for the diagnosis of pulmonary TB.  

SSM can detect cases but unable to predict viability as well as resistance patterns that require culture of sputum on solid or liquid culture system. LÖwenstein-Jensen (L-J) based culture system is one of the conventional solid culture methods for isolating M. tuberculosis (Canetti et al. 1969). Isolation of M. tuberculosis by conventional culture is a labour intensive system, which requires sophisticated laboratory facilities and cannot be set up in remote areas without electricity. Moreover, L-J based conventional culture requires at least 3-4 months for producing the report after receiving the sample. However, new liquid culture has reduced the turn-around-time (TAT) to 10-14 days. Thus conventional method delays patient management. Also simple and inexpensive laboratory tests are required for resource limited and high TB burdened countries for the control of TB. The Electronic Nose (EN) is an electronic device, which has demonstrate great potential in a pilot study of pulmonary TB as future point of care test.
Basic principle of Electronic Nose (EN):    

During growth bacteria produce different kinds of gaseous metabolites in form of volatile organic compounds (VOC), which differ from one bacterium to other. The EN is a sensitive electronic device, which can differentiate between VOC mixtures produced by different bacteria. This device has been used for rapid identification of different bacterial species. The specificity of EN ranged from 67% for Enterobacter cloaca to 100% for Clostridium difficile (Bruins et al. 2009). Moen et al. (2006) demonstrated 100% correct identification of 10 clinically important microorganisms using an EN. This device could identify other microorganisms up to the genus level (O’Connel et al.2001; Lai et al. 2002; Keshri et al. 2003; Dutta et al. 2004).

Description of EN: The EN is an aluminium box fitted with 12 metal-oxide sensors and a pump. The front of the device contains 2 air inlets (sample and reference), an outlet and 2 push buttons. One button is used to switch on the pump (device is always “on” while on AC power). During normal operation the pump suck the environmental air through a carbon filter (which absorbs all VOC present) to establish a base line. After a bag filled with exhaled air is attached to the inlet the other button at the front of the device is pushed. This triggers a valve in the device to switch from the filtered inlet to the attached bag. After 5 minutes of measurement, the valve will switch back. This sequence will be repeated three times to retrieve the dynamics of the measurements. A laptop will be attached to retrieve the data from the device.

Results of a pilot study of EN in Bangladesh: At ICDDR,B, in a brief proof-of-principle project, EN technology was used for analysing exhaled lung air samples from TB patients of Dhaka TB Hospital (n=15) and healthy controls (n=15). Results demonstrated good and robust difference between TB patients and healthy controls using statistical methods: SVM (Support Vector Machine) and ANN (Artificial Neural Network). 
Simple, rapid, sensitive and specific tests are central to the global strategy of controlling TB. Currently available diagnostics are either insensitive, time-consuming, or require considerable advanced laboratory infrastructures often not available in the developing countries where TB burden is high. Therefore, there is an urgent need for a new TB diagnostic test that is simple, rapid, sensitive and specific and can be made widely available. Instead of a sputum sample, this new tool analyzes lung air samples from TB patients for diagnosis. In this study, we plan to evaluate the performance of EN in diagnose of pulmonary TB directly from the patients. 

Research Design and Methods


Describe in detail the methods and procedures to be used in accomplishing 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: 

After an initial proof of principal study, this study will be conducted with a large number of TB suspected patients attending the outpatient services at Shayamoli Chest Clinic of the National TB Control Program. Daily first 5 consecutive TB suspected patients will be recruited for this study following the inclusion and exclusion criteria outlined in the following sections. Those patients willing to participate in the study will be asked for written informed consent. A total of 300 TB suspected patients and 20 healthy controls will be included in this study.  

Controls: Twenty healthy neighbour of TB patient as controls will be selected. 
Inclusion criteria:
· TB suspected patients (same as the Definition of TB suspects).
· Age 15 years and more 

· Agree to participate through informed consent
· Able to produce sputum samples
Exclusion criteria:

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

· Treatment with anti tuberculosis drugs within 7 days before recruitment in this study 

· History of jaundice. 
· Patients will be screened for these diseases by trained nurse at the time of patient recruitment

TB suspects: TB suspects will be selected based on the following definition of the National TB Control Program. 
Definition of TB suspects: Pulmonary TB should be suspected in a person who presents with persistent cough for 3 weeks or more, with or without production of sputum despite the administration of a non-specific antibiotic (Anonymous 2009).
Definition of controls:

· Healthy neighbour of the TB case (culture confirmed, either ZN positive or negative) living in a 
different household.
· Age 15 years and above

· Without age and sex matching

Withdrawal criteria:

· Withdrawal of consent by patient or control at any time.
· Patients and control unable to blow sufficient amount of air to fill the bag.
· Unable to produce sputum sample
Bacteriological diagnosis of TB: Three sputum samples from each of the TB suspects and controls will be processed for smear microscopy following standard procedure (WHO 1998). Three sputum samples from each of the suspects and controls will be processed for culture on L-J slant (Vestal, 1981) (flow diagram on page 12).

Method of lung air collection: Protocol for the collection of the exhaled air is as follows: 
- The patients will inhale VOC-filtered clean air through a disposable mouth piece attached to a non-breathing 3 way valve during 5 minutes to eliminate environmental influence.

- Then the sample will be collected by attaching the sample bag while the patient will be asked to breathe deeply through the non-re-breathing 3-way valve till sufficient air is collected. The patient needs to exhale slowly without trying to force the air. The diameter of the bag opening is not very large and normal breathing is no problem but it gets hard when the subject tries to force the air through the device.
Analysis of lung air: The EN will be fitted with 12 metal oxide-type semiconductor gas sensors. Samples will be taken by inserting a needle, through a build in septum, in the bag containing exhaled air from the TB patients and healthy controls (as per definition provided above in page 10). This needle is attached to the EN via viton (a chemical inert material) tubing. A build in pump will suck the air from the bag and pass it over the sensors. A computer attached with the EN will analyze the air. This device will be built to test as broad as possible range of measurement options in this study. The goal of this study is to evaluate EN for the diagnosis of TB patients by analysing the lung air of the TB suspects (as per definition of the National TB Control Program). 

Gold standard of the test: 

Culture is more sensitive than microscopy. Therefore, culture will be considered as Gold Standard. In this study, sputum sample from each patient and control will be cultured on Lowenstein-Jensen based solid culture system following standard procedure (Vestal, 1981) and matched with microscopy results.

Sample Size Calculation and Outcome (Primary and Secondary) Variable(s)

The study site is Shyamoli TB clinic where there are more patients with primary and newly diagnosed TB cases. Assuming the sensitivity of the test of 80% (results based on pilot outcome) and precision of 0.18, we need sample size of 20 (SSM and sputum culture positive cases).  In order to obtain these positive cases we need to test 200 suspected TB cases since about 10% of the patients attending Shyamoli TB clinic are sputum positive.  With 33% refusals and unable to provide sputum samples, we need a total sample size of 300 TB suspected cases. In addition we will enrol 20 healthy control group from neighbours of the clinical suspected cases. It is based on 80% specificity with a precision of 0.18. Family controls have the same socioeconomic background but may have had the same exposure to TB as the TB patient and therefore are not selected. We will select neighbours who live in a different household and are likely to have the same socioeconomic background but a different exposure. These controls should not have suspected clinical signs or symptoms.  


Facilities Available

Describe the availability of physical facilities at site of conduction of the study. For clinical and laboratory-based studies, indicate the provision of hospital and other types of adequate patient care and laboratory support services. Identify 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.

All the necessary physical facilities required for this study are available at TB laboratory of ICDDR,B. 
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 element. 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 practiced should be altered or not.


All data will be confidentially preserved following the guideline of RRC and ERC

Data Analysis


Describe plans for data analysis. Indicate whether data will be analysed 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 determine further course of the study. 

Data analysis: EN results from 20 TB patients (culture positive, either ZN positive or negative) will be compared with 20 healthy controls (as per definition of control in page 10). The data will be analyzed with techniques like Principal Component Analysis, Non-linear Mapping, Hierarchical Cluster Analysis, Neural Networks and Dynamic Time Warping in combination with data processing. The reprocessing will focus on the reduction of the data. Which technique will be used is dependent on the measured data and can only be determined while analyzing the data.  First impression will be at the visible/shown values. 
At the end of the study, analyses of the lung air data (by EN) will be compared with TB laboratory diagnostic results, such as; culture +ve/SSM +ve, culture +ve/SSM-ve, culture –ve/SSM +ve and culture-/SSM–ve that will be identified among enrolled 200 TB suspects. Besides, culture –ve/SSM –ve TB suspected categories might have another control group that consists of healthy controls (n=20 already mentioned).
The data will be analysed by the investigators of C-it, the Netherlands.

Ethical Assurance for Protection of Human Rights


Describe the justifications for conducting this research in human participants. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how participants rights will be protected, and if there would be benefit or risk to each participants of the study.


Tuberculosis is one of the priority areas in health care all over the world. Its importance has increased even more because of the HIV scourge and the emergence of multidrug-resistant TB. The proposed research aims at evaluating a new diagnostic test for better identification of pulmonary TB, and ultimately at alleviating the problem in human beings. All patients with TB will receive treatment within the existing health care frame work. The study will only be initiated after it has been approved by the Research Review Committee (RRC) and the Ethical Review Committee (ERC) of ICDDR,B. Informed signed consent is obtained from the patients. The consent form is written in Bangla in a language and format that is easily understood by the study subject of even little or no educational background. The consent form is read out to the subject if he/she is unable to read. Signed consent or the left thumb impression will be taken on the form from the study subjects prior to enrolment onto the study. Consent will be taken both for participation in the study, blowing air in the plastic bag for maximum duration of 10 minutes and for collecting sputum samples. Study participants will have the right to withdraw at anytime. Confidentiality about subjects and their health status will be strictly maintained. Only the investigators and the subjects will be aware of the health status. The study poses no risk to the subjects. If a subject is diagnosed to have smear negative, culture positive TB, the information will be provided immediately to help him/her in obtaining the correct treatment.   
Use of Animals


Describe if and the type and species of animals to 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.


No animals will be used in this study.
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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 if and how the research findings would be shared with stakeholder, identifying them if known, and the mechanism to be used. Also describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Indicate, if the project is linked to the Government of the People’s Republic of Bangladesh through a training programme or a collaborative arrangement.


Findings of this study will be published in peer reviewed journal.
Collaborative Arrangements

Briefly describe 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 a collaborative study of ICDDR,B with the Scientists of the Netherlands (C-it BV, Zutphen, Erasmus MC, Rotterdam), and National TB control Program (Drs. P. C. Barua and Enamul Haque) of Bangladesh. A written agreement with C-it and Erasmus is currently being finalized.    
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2. Rahim Z., M. Möllers, Jessica de Beer, Khadiza Zaman, M.A. Matin, M. Kamal, R. Raqib, Dick van Soolingen, M.A. Baqi, Frank G.C. Heilmann and A.G.M. van der Zanden. Mycobacterium africanum subtype I among cows in a dairy farm in Bangladesh. South East Asian J. Trop. Med Pub Health. 38: 706-713, 2007. 
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4. Boehme., C.C., P. Nabeta, G. Henastroza, R. Raqib, Z. Rahim, M. Gerhardt, E. M.  Hoelscher, T. Notomi, T. Hase and M. D. Perkins. Operational feasibility of using loop-mediated isothermal amplification (LAMP) for the diagnosis of pulmonary TB in microscopy centers of developing countries. J. Clin Microbiol. 45: 1936-1940, 2007. 
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Tuberculosis Laboratory

Laboratory Sciences Division

ICDDR,B



	eRA COMMONS USER NAME


	

	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	University of Dhaka, Bangladesh
	MBBS
	1989
	Medical Science

	University of Tsukuba, Japan
	MS
	1997
	Microbiology

	Institut Pasteur, Paris
	Post graduate training
	2000
	Mycobacteriology

	University of Dhaka, Bangladesh
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	2003
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NOTE: The Biographical Sketch may not exceed four pages. Items A and B (together) may not exceed two of the four-page limit.  Follow the formats and instructions on the attached sample. 

A. Positions and Honors. List in chronological order previous positions, concluding with your present position. List any honors. Include present membership on any Federal Government public advisory committee.

1990-1991

Internship training, Mymensingh Medical College Hospital

1991-1992

Research Medical Officer, Clinical Sciences Division, ICDDR,B

1994-1997       
Post-graduate Research Trainee, University of Tsukuba, Japan

1998-1999

Post-graduate Research Trainee, Institute Pasteur, Paris

2000-2003 

National Research Fellow, Laboratory Sciences Division, ICDDR,B

2003-2006 
Assistant Scientist, Laboratory Sciences Division, ICDDR,B

2007


Research Associate, Albert Einstein College of Medicine, USA

2007-
till now
Associate Scientist, Laboratory Sciences Division, ICDDR,B
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5. Zaman K, Yunus M, Arifeen SE, Baqui AH, Sack DA, Hossain S, Rahim Z, Ali M, , Banu S, Islam MA, Begum N, Begum V, Breiman RF, and Black RE. Prevalence of sputum smear-positive tuberculosis in a  rural area in Bangladesh. Epidemiol. Infect. 2006.

6. Raqib R, Kamal SMM, Rahman MJ, Rahim Z, Banu S, Bardhan PK, Chowdhury F, Ara G, Zaman K, Breiman RF, Andersson J, Sack DA. Use of antibodies in lymphocyte secretions for detection of subclinical tuberculosis infection in asymptomatic contacts. Clin Diagn Lab Immunol. 2004 Nov;11(6):1022-7.

7. Zaman K, Rahim Z, Yunus M, Arifeen SE, Baqui AH, Hossain S, Banu S, Islam MA, Ahmed J, Breiman RF, Black RE. Drug resistance of Mycobacterium tuberculosis in rural and urban areas in Bangladesh. Int J Tubercul Lung Dis. 2004 Nov;8(11 Suppl 1):S77.
8. Banu S, G. S., Palmer S, Islam R, Ahmed S, Alam KM, Cole ST, and Brosch R. Genotypic analysis of Mycobacterium tuberculosis in Bangladesh and prevalence of the Beijing strain. J Clin Microbiol. 2004 Feb; 42(2): 674-682. 
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C.  Research Support. List selected ongoing or completed (during the last three years) research projects (federal and non-federal support). Begin with the projects that are most relevant to the research proposed in this application. Briefly indicate the overall goals of the projects and your role (e.g. PI, Co-Investigator, Consultant) in the research project. Do not list award amounts or percent effort in projects. 
Ongoing Research Support

GR-00410
Banu (PI)

01/05/05 – 31/12/10

Pulmonary tuberculosis among inmates of the largest prison in Bangladesh: magnitude of problem, multi-drug resistance and transmission.

Role-PI

GR- 692 
Banu (PI)
         01/07/09 – 30/06/10



Mirpur Urban TB

Pilot study to determine the prevalence and transmission of tuberculosis in an urban community of Bangladesh
GR-00484
Banu (PI)

01/05/08 - 31/12/09

Initiative for diagnostic and epidemiological assays for leprosy.

Role- PI 

GR-00604
Banu (PI)

01/05/08 - 31/12/09

Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh.
Role- PI 
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1    Name: K. Zaman
2    Present Position: Senior Scientist and Epidemiologist
PhD- Johns Hopkins Bloomberg School of Public Health, USA

MPH- Johns Hopkins Bloomberg School of Public Health, USA 

MBBS- Rajshahi Medical College, Bangladesh

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

	2005-035
	Jul  2009
	Dec 2010
	15

	2006-44
	Jan 2007
	Dec 2010
	25

	2007-024
	Aug 2007
	Dec 2010
	40

	2009-70
	Jan 2010
	Dec 2010
	20


4.2.   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                               
	66

	b.   Peer reviewed articles and book chapters                                                               
	

	c. Papers in conference proceedings
	90

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	4

	e. Working papers
	

	f. Monographs
	


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

1. Zaman K, Sack DA, Yunus M, Arifeen SE, Podder G, Azim T, Luby S, Breiman RF, Neuzil K, Datta SK, Delem A, Suryakiran PV, Bock HL; the Bangladeshi Rotavirus Vaccine study group. Successful co-administration of a human rotavirus and oral poliovirus vaccines in Bangladeshi infants in a 2-dose schedule at 12 and 16 weeks of age.  Vaccine 2009; 27: 1333-1339.
2. Zaman K, Breiman RF, Md. Yunus, Arifeen SE, Mahmud A, Chowdhury HR, Luby SP. Intussusception surveillance in a rural demographic surveillance area in Bangladesh. J Infect Dis J Infect Dis 2009; 200:S271-276. 
3. Zaman K, Roy E, Arifeen SE, Rahman, M, Raqib R, Wilson E, Omer SB, Shahid N, Breiman RF, Steinhoff MC. Maternal immunization with influenza vaccine protects both mothers and infants. N Eng J Med 2008; 15: 1555-1564.
4. Zaman K, Yunus M,  Arifeen SE, Baqui AH, Sack DA, Hossain S,  Rahim Z,  Ali M, Banu S,  Islam MA, Begum N, Begum V,  Breiman RF, Black RE. Prevalence of sputum smear positive tuberculosis in a rural area in Bangladesh. Epidemiology and Infection 2006; 29:1-8.
5. Zaman K,  Rahim Z, Yunus M,  Baqui AH, Srifeen SE, Sack DA, Hossain Shahed, Banu S, Islam Md Akramul, Ahmed Jalaluddin, Breiman RF, Black RE. Drug resistance of Mycobacterium tuberculosis in rural and urban areas in Bangladesh. Scand J Infect Dis 2005; 37: 21-26. 
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1. Name
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Dr. Tahmeed Ahmed

2. Present position

:
Senior Scientist and Head

  
Nutrition Program

  
ICDDRB

3. Educational background
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PhD, 1996, University of Tsukuba, Japan

Training in Pediatrics, 1990-92, Department of Pediatrics University of Tsukuba Hospital, Japan

Training in Pediatrics, 1989-90, Dhaka Shishu (Children’s) Hospital, Dhaka

MBBS, 1983, University of Dhaka

4. List of ongoing research protocols

4.1
As Principal Investigator

	Protocol number
	Starting date
	End date
	Percentage of time

	2008-020
	November 2008
	2013
	75

	2008-021
	October 2008
	2010
	10

	2007-026
	April 2007
	October 2009
	10


FPI of activity titled ‘Mainstreaming Nutrition Initiative’  to end in January 2010, 5 percent

4.2
As Co-Investigator

	Protocol number
	Starting date
	End date
	Percentage of time

	2009-023
	September 2009
	October 2011
	5


5. Publications

	Type of publication
	Number

	a) Original scientific papers in peer-reviewed journals
	51

	b) Peer-reviewed articles and book chapters
	5

	c) Papers in conference proceedings
	28

	d) Letters, editorials, annotations, and abstracts in peer-reviewed journals
	3

	e) Working papers
	7

	f) Monographs
	2


6. Five recent publications
· Ahmed T, Ahmed AMS. Reducing the burden of malnutrition in Bangladesh. BMJ 2009;339:b4490.

· Bhutta ZA, Ahmed T, Black RE, Cousens S, Dewey K, Giugliani E, Haider BA, Kirkwood B, Morris SS, Sachdev HPS, Shekar M, for the Maternal and Child Undernutrition Study Group. What works? Interventions for maternal and child undernutrition and survival. Lancet 2008;371:417-40.
· Ahmed T, Sobhan F, Ahmed AMS, Banu S, Mahmood AM, Hyder KA, Chisti MJ, Abdullah K, Mahfuz M, Salam MA. Childhood tuberculosis: a review of epidemiology, diagnosis and management. Inf Dis J Pak 2008;17:52-60. 
· Ahmed T, Rahman S, Cravioto. Oedematous malnutrition. IJMR 2010.

· Ahmed T, Haque R, Ahmed AMS, Petri WA, Cravioto A. Use of metagenomics to understand the 


genetic basis of malnutrition. Nutr Rev 2009;67:S201-
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1.Name: 


Marinus Gerhardus Bruins
2. Qualification:                     Bsc Analytical Chemistry, Hoge Schooll Enschede




PhD student Erasmus MC, 

Department of Medical Microbiology and Infectious Diseases.
3. Designation: 

PhD-student , R&D Developer
4. Affiliation: 


C-it BV, Marspoortstraat 2 7201 JB Zutphen, The Netherlands.

5. Email: Marcel.Bruins@C-it.nl
6. Total publications: 1
7. Publication in tuberculosis: 0 (1 internal report regarding associated Proof-of-principal
Five recent publications in Mycobacterium:
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	BIOGRAPHICAL SKETCH

Provide the following information for the key personnel and other significant contributors.
Follow this format for each person.  DO NOT EXCEED FOUR PAGES.

	

	NAME

Alex van Belkum
	POSITION TITLE

Professor of Molecular Microbiology

	eRA COMMONS USER NAME


	

	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	University of Leiden, The Netherlands
	Msc
	1983
	Biology

	University of Leiden, The Netherlands
	PhD
	1988
	Biochemistry

	Erasmus University Rotterdam, The Netherlands
	PhD
	1996
	Medical Microbiology

	
	
	
	

	
	
	
	


A. POSITIONS AND HONOURS

1983-1987
Scientific Assistant, Department of Chemistry, Laboratory of Biochemistry, University of Leiden, The Netherlands.

1987-1988
Visiting Scientist, Department of Chemistry, Laboratory of Biochemistry, University of Leiden, The Netherlands.

1988-1990
Research Scientist, Institute for Applied Radiobiology and Immunology, Primate Center TNO, Department of Chronic and Infectious Diseases, P.O. Box 5815, 2280 HV Rijswijk, The Netherlands.

1990-1991
Head department of Infectious Diseases, MedScand Ingeny B.V., Zernikedreef 9, 2300 AR Leiden, The Netherlands.

1991-1994
Staff member Department of Molecular Biology, Diagnostic Centre “Stichting Samenwerkende Delftse Ziekenhuizen SSDZ”, General Hospital "Reinier de Graaf Gasthuis", Reinier de Graafweg 7, 2600 GA Delft, The Netherlands.

1998
Visiting scientist (three months). Institute for Molecular Medicine, Molecular Infectious Diseases Group, Department of Paediatrics, John Radcliffe Hospital, Oxford, United Kingdom (Head Prof.Dr. E.R. Moxon).

1994-present
Staff member Institute of Clinical Microbiology and Antimicrobial Therapy, Faculty of Medicine and Health Sciences, Erasmus University Rotterdam; Erasmus university Medical Center Rotterdam EMCR, Department of Medical Microbiology & Infectious Diseases, Dr.Molewaterplein 40, 3015 GD Rotterdam, The Netherlands; tel 31-10-4635813; fax 31-10-4633875; E-mail a.vanbelkum@erasmusmc.nl.

2002-present
Head Unit Research and Development of the Department mentioned above

2003-present
Professor of Molecular Microbiology, Erasmus MC, Department of Medical Microbiology & Infectious Diseases; Inaugural address: “Moleculaire filatelie in de medische microbiologie” 

Other experiences and professional memberships

(Co-)Promotorships

Nicole Renders (PhD thesis 2000; Bacterial colonization of the respiratory tract in cystic fibrosis patients)

Nicole van den Braak (PhD thesis 2001; Glycopeptide resistant enterococci in The Netherlands: surveillance and genome analysis)

Willem van Leeuwen (PhD thesis 2002; Binary typing of Straphylococcus aureus)

Abdalla Ahmed (PhD thesis 2003; Molecular and biological studies on Madurella mycetomatis infections in man and mice)

Jan Nouwen (PhD thesis 2004: Determinants, risks and dynamics of Staphylococcus aureus nasal carriage)

John Hays (PhD thesis 2006: Studies into the genetic diversity and complement resistance phenotype of Moraxella catarrhalis) 

Memberships
Dutch Society for Biochemistry; American Society for Microbiology; Netherlands Society for Medical and Veterinary Mycology; European Society for Clinical Microbiology and Infectious Diseases; American Association for the Advancement of Science.

Editor
Journal of Microbiological Methods (januari 2000 - to date); FEMS Immunology & Medical Microbiology (june 2001 – to date); Infection, Genetics & Epidemiology (july 2001 – to date); Clinical Microbiology & Infection (may 2003 – to date).

Editorial board

Microbial Drug Resistance: Mechanisms, Epidemiology and Disease (Editor: Prof.Dr. A. Tomasz) (march 1995 to date); European Journal of Clinical Microbiology and Infectious Diseases (Editor: Prof.Dr. I. Braveny) (januari 2001 – to date); Expert Reviews of Molecular Diagnostics (Editor: P. Garner) (august 2001 – to date); Clinical Microbiology & Infection (Editor: Prof.Dr. E. Bouza) (may 2001 – april 2003).

Honours

1999 

European Society of Clinical Microbiology and Infectious Diseases (ESCMID) Young investigator Award for Research in Clinical Microbiology and Infectious Diseases.

2003

Astra Zeneca Award in Infectious Disease Research.

B. SELECTED PEER REVIEWED PUBLICATIONS IN CHRONOLOGICAL ORDER

(selected from over 350 peer reviewed publications)

Belkum A van, Abrahams J, Pleij C and Bosch L (1985) "Five pseudoknots are present at the 204 nucleotides long 3' noncoding region of tobacco mosaic virus RNA". Nucleic Acids Res 13, 7673-7686.

Guerrier-Takada C, Belkum A van, Pleij C and Altman  S (1988) "Novel interactions of RNase P and the tRNA-like structure of turnip yellow mosaic virus RNA". Cell 53, 267-272.

Nardin E, Clavijo P, Mons B, Belkum A van, Ponnudurai T and Nussenzweig R S. (1991) "T- Cell epitopes of the circumsporozoite protein of Plasmodium vivax: Recognition by lymphocytes of a sporozoite-immunised chimpanzee". J Immunol 146, 1674-1678.

Belkum A van, Bax R, Peerbooms P, Goessens W, Leeuwen N van and Quint W (1993) "Comparison of phagetyping and DNA fingerprinting by PCR for discrimination of methicillin resistant Staphylococcus aureus isolates". J Clin Microbiol 31, 798-803.

Belkum A van, Melchers W, Scherer S, Quint W and Meis J (1994) "Genotypic characterisation of Candida albicans isolates from Fluconazol-treated neutropenic patients". J Infect Dis 169, 1062-1070.

Belkum A van, Braak N van den, Thomassen R, Verbrugh H and Endtz H (1996) "Vancomycin resistent enterococci in cats and dogs". Lancet 348, 1038-1039.

Belkum A van and Boekhout T (1997) "Variability of karyotypes and RAPD types in genetically related strains of Cryptococcus neoformans". Current Genet 32, 203-208.

Braak N van den, Kreft D, Belkum A van, Verbrugh H and Endtz H (1997) "Vancomycin resistant enterococci in vegetarians". Lancet 350, 146-147. 

Boer J den, Yzerman E, Belkum A van, Vlaspolder F and Breukelen F (1998) "Legionnaire's disease and saunas". Lancet 351, 114.

Verduyn F, Licciardello L, Stefani S, Verbrugh H, Melchers W, Scherer S, Meis J and Belkum A van (1998) "Lack of consistent short sequence repeat polymorphisms in genetically homologous colonising and invasive Candida albicans strains". J Bacteriol 180, 3771-3778.

Willems R, Tops J, Braak N van den, Belkum A van, Mevius D, Hendriks G, Santen-Verheuvel M van and Embden J van (1999) “Molecular diversity and evolutionary relationships of Tn1546-like elements in enterococci from humans and animals”. Antimicrob Agents Chemother 43, 483-491.
Willems R, Top J, Braak N van den, Belkum A van, Endtz H, Mevius D, Stobberingh E, Boogaard A van den and Embden J van (2000) “Host specificity of vancomycin-resistant Enterococcus faecium”. J Infect Dis 182, 816-823.

Daubersies P, Thomas A, Millet P, Brahimi K, Langermans J, Ollomo B, Ben M, Slierendregt B, Eling W, Belkum A van, Meis J, Guerin-Marchand C, Cayphas S, Cohen J, Gras-Masse H and Druilhe P (2000) Protection against Plasmodium falciparum malaria in chimpanzees by immunization with the conserved pre-erythrocytic liver-stage 3 antigen. Nature Med 6, 1258-1263.

Belkum A van, Goessens W, Schee C van der, Lemmens N, Vos M, Cornelisen J, Lugtenburg E, Marie  de, Verbrugh H, Löwenberg B and Endtz H (2001) “Rapid emergence of ciprofloxacin resistant enterobacteriaceae containing multiple gentamicin-resistance associated integrons in a Dutch hospital”.  Emerg Infectious Dis 7, 862-871.

Belkum A van, Braak N van den, Godschalk P, Ang W, Jacobs B, Gilbert M, Wakarchuk W, Verbrugh H and Endtz H (2001) “A Campylobacter jejuni gene associated with immune mediated neuropathy”. Nature Med 7, 752-753.

Johnson J, Schee C an der, Kukowski M, Goessens W and Belkum A van (2002) “Phylogenetic background and virulence profiles of fluoroquinolone-resistant clinical Escherichia coli isolates from The Netherlands”. J Infect Dis186, 1852-1856.

Bogaert D, Belkum A van, Sluijter M, Luijendijk A, Groot R de, Rumke H, Verbrugh H, Hermans P (2004) “Colonisation by Streptococcus pneumoniae and Staphylococcus aureus in healthy children”. Lancet 363, 1871-1872.

Wertheim H, Vos M, Ott A, Belkum A van, Voss A, Kluytmans J, Keulen P van, Vandenbroucke-Grauls C, Meester M, Verbrugh H (2004) “Risk and outcome of nosocomial Stapohylococcus aureus bacteremia in nasal carriers versus non-carriers”. Lancet 364, 703-705.
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C. RESEARCH SUPPORT

1. PBTS/Stipt grant BIO91062, Dutch Ministry of Economic Affairs, 1992 (Non isotopic labeling of DNA by newly developed hapten-containing platinum compounds; 1 FTE technician, 2 years).

2. Vereniging Trustfonds Erasmus Universiteit Rotterdam, 1994 (The gastro-intestinal tract as source of bacteremia with multiresistent coagulase negative staphylococci; Dfl. 40.000,-- lumpsum).

3. Roche Molecular Systems, 1995 (Organisation of a Workshop on PCR-mediated typing of microorganisms; European Congress for Clinical Microbiology and Infectious Diseases, Vienna, Austria; Dfl. 16.000,-- lumpsum).

4. Scholarship Turkish Microbiological Society Foreign training grant, 1996 (Molecular epidemiology of Turkish MRSA; Dr. Cagatay Acuner, three months stay).

5. AGIKO grant NWO, 1996 (Determinants of S. aureus carriership in the human host; 0.25 FTE PhD student, 4 years).

6. Grant from the Italian National Research Council (CNRS), 1997 (Molecular epidemiology of Italian MRSA; Dr. Lidia Licciardello, one year stay).

7. Dutch Kidney Foundation, 1997 (Molecular epidemiology and prevention of infections caused by staphylococci in CAPD patients; 0.2 FTE PhD student, 1 FTE technician, three years).

8. Heineken Breweries, 1997 (Development of rapid brewer's yeast identification procedures; Dfl. 80.000,-- lumpsum, excl. 0.6 FTE technician, 0.5 years)

10. EEC Concerted Action, 1997 (Contract 963931: Harmonisation of antibotics resistance measurements, methods of typing organisms and ways of using these and other tools to increase the effectiveness of nosocomial infection control; kECU 245, coordinating researcher Dr. B. Cookson, PHLS, London UK).

11. Praeventiefonds, 1997 (Preventie van nosocomiale bacteriemieën en sepsis door eliminatie van Staphylococcus aureus dragerschap) Dfl. 448.807,--, 2 year medical docter and technical support.

12. Bedrijfsgerichte Technologische Samenwerkingsprojecten 1998 (BTS) (Ontwikkeling van een op DNA hybridisatie gebaseerd bacterieel typeringssyteem) Dfl. 190.000,-- project support.

13. Vereniging Trustfonds Erasmus Universiteit Rotterdam and Foundation Dermatology Research EMCR 1998 (Improvement of the diagnosis of the sexually transmitted parasite Trichomonas vaginalis.) Dfl 35.000,-- lumpsum.

14. Revolving Fund Erasmus Medisch Centrum Rotterdam 1998 (Application of recombinant phage libraries in microbiological diagnostics and research) 1 FTE technician, 3 years.

15. EU grant 2000 (Programme Quality of life and management of living resources; proposal QLRT-1999-31404: Network for automated bacterial strain fingerprinting in Europe; coordinating researcher Dr. Sylvain Brisse, UMC, Utrecht, The Netherlands)

16. UNESCO Research Support, short term MIRCEN grant 2000 (Molecular epidemiology of Nigerian S. aureus isolates; Dr. Sola Adesida) $4000,- research support

17. BioMerieux Research Support (Validation of an Affymetrix array for S. aureus MLST analysis) €30.000,- research support.

18. Bedrijfsgerichte Technologische Samenwerkingsprojecten 2001(BTS) (AFLP analysis as a toolfor the developmentof epidemiological databases and novel molecular pathogenicity markers in the field of food-related and medical microbiology) Dfl. 900.000,-- project support.
18. Exponential Biotherapies 2001 (Application of bacteriophages as antimicrobial agents) Dfl. 530.000,-- project support.

19. EU grant 2001 (Programme Quality of life and management of living resources; proposal QLRT-2000-01267: Pathology and ecology of the genus Clostridium in humans , animals and foodstuffs: identification, epidemiology and prophylaxis; coordinating researcher Dr. Jacques Mainil, Liege, Belgium)

20. EU grant 2001 (CRAFT project;  Differential diagnosis of infectious lung diseases; coordinating researcher Dr. Corjan Visser, Kreatech BV, Amsterdam, The Netherlands) EUR 50.000,-- research support.

21. Revolving Fund EMCR (Genetische polymorphismen van gastheer en pathogeen in relatie tot infectie en auto-immuniteit; coordinating scientist Prof.Dr. Ronald de Groot, EMCR, Rotterdam, The Netherlands). 

22. Nederlandse Brandwonden Stichting (Molecular epidemiology and clinical impact of Staphylococcus aureus nasal carriage and infection in a dedicated burn wound centre) EUR 154,.285,-- research support.

23. Sophia Foundation for Scientific Research (Development of eradication methods for Moraxella catarrhalis, a major cause of otitis media in children) EUR 116.860,-- research support.

24. STW Raman spectroscopy (1 FTE technician for four years)

25. EUR Trustfund (Nasal carriage of Staphylococcus aureus: inoculation of site directed mutants in the noses of (non)carrying volunteers) €30.000,- research support

26. STW (MLPA as a new method for the high speed diagnosis of infectious agents) €120.000,- research support

Budget Justifications

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

Budget for the 25% time of Zeaur Rahim, 10% of Sayera Banu and 100% time of one senior research assistant (5 months), one nurse (3 months), one lab attendant (5 months) have been allocated. Hubert Endtz took the entire responsibility to negotiate with the Erasmas MC, C-it and Becton Dickinson to arrange the grants and 5% of his salary was budgeted. Two per cent time of K Zaman and Tahmeed Ahmed was demonstrated without financial allocation.
Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
Not available
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The Ethical Review Committee will not consider any application that does not include an abstract summary. The abstract should summarise the purpose of the study, the methods and procedures to be used, by addressing each of the following items. If an item is not applicable, please note accordingly:

1. Describe the requirements for a study population and explain the rationale for using in this special population groups such as children, or groups whose ability to give voluntary informed consents might be compromised.

2. Describe and assess any potential risks – physical, psychological, social, legal or other, and assess their likelihood and seriousness. If research methods are anticipated to create potential risks, describe alternate methods, if any, which were considered and why they will not be used.

3. Describe procedures for protecting against or minimizing potential risks and an assessment of their likely effectiveness.

4. Include a description of the methods for safeguarding confidentiality and protecting anonymity.

5. When there are potential risks to the subject, or the privacy of the individual may be affected, the investigators are required to obtain a signed informed consent from the prospective participant.For minors and individuals with compromised ability to provide a valid consent, informed consent must be obtained from their parents or legal guardians. Describe consent procedures to be followed including how and where informed consent will be obtained.

a) If signed consent will not be obtained, explain why this requirement should be waived and provide an alternative procedure that would be used.

b) If information is to be withheld from a subject, provide justification for this course of action.

c) If there is a potential risk to the participant or privacy of the individual might be affected while applying any particular procedure include a statement in the consent form to clarify whether or not compensation and/or treatment will be available.
6. If study involves an interview, describe the place and processes, and state the approximate length of the interview.

7. Assess the potential benefits to be gained or risk the individual participants might be subjected to, and also the benefits that might accrue to the society in general as a result of the planned work. Clarify if and how the benefits outweigh the risks.

8. State if the activity requires the use of records (hospital, medical, birth, death or other), organs, tissues, body fluids, the foetus or the abortus.

The statement to the potential participants should include information specified in item 2,3,4,5(c) 
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Assent  Form (Patients)

Protocol number: # PR-10023

Age: 15-17 years
Protocol title: Evaluation of Electronic Nose for the Rapid Diagnosis of Pulmonary Tuberculosis

Investigator’s name:  Dr. Md. Zeaur Rahim

Organization: ICDDR,B

Purpose of the research

We are doing a research on the diagnosis of tuberculosis, which is a very common disease in this country. The causative agent of the disease is a bacterium that infects the lung. Common symptoms of pulmonary tuberculosis are: cough for more than 3 weeks, fatigue, night sweats, etc. 

The existing TB diagnostics tests are time consuming and sometimes do not yield accurate results. The present research has been planned to further improve the diagnosis of TB. It is simple and rapid technique. In this study, the TB suspects will be asked to blow out lung air through a machine. The machine will analyse the exhaled breath to determine whether the patient is infected with TB Bacilli or not.   

Invitation to participate in the study

We are inviting you to participate in this research. Your participation 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 hospital will continue and nothing will change. You may change your mind later and stop participating in this research even if you have agreed earlier.
Procedures 

If you are willing to participate in this study, you will be asked to blow into a sample bag for a specific time. A machine will then analyse the exhaled air to detect TB infection by comparing the results with conventional tests like microscopy and culture. You will be asked to produce 3 sputum samples (5.0 ml each) for microscopy and culture. 

Risks and benefits
There is no risk associated with this study. There is no discomfort as well. If your lung air sample correlates with the sputum smear microscopy and culture, this technique could be used in future for the diagnosis of TB. 

Privacy, anonymity and confidentiality

The information that we collect for this research project will be kept confidential. Information collected about you during the research will be kept in a locked cabinet and no-one but the investigators of this study 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 your number and we will keep all information under a lock and key system. It will be shared among the investigators and members of the IRB. 
Future use of the information:  In case of future use of the information collected from the study, data may be supplied to other researchers in such a way that the confidentiality of the participant is not violated in any way.  
Right not to participate and 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.

Compensation: As a participant in this study you will be given Tk. 300/- to compensate your wage loss. The subject shall also be provided with free treatment for any research related injury. 

P.I.: Dr. Md. Zeaur Rahim, mobile: 01712701920

Representative of the P.I.: Md. Mehedi Hasan, Mobile: 01716265891

IRB secretariat: Mr. M.A. Salam Khan, Ph: 9886498 or 8860523-32 extn. 3206

If you agree to our proposal of enrolling you/your patient in our study, please indicate by putting your signature below:                        

Thank you for your cooperation. 

Signature or left thumb impression of the subject   



Date: 
Signature or left thumb impression of parents/legal guardian
 

Date: 

Signature or left thumb impression of accompanying person/witness 

Date: 

Signature of P.I or his/ her representative: 




Date:

Assent Form (Patients)

Protocol number: # PR-10023

         Age: 15-17 years
Protocol title: Evaluation of Electronic Nose for the Rapid Diagnosis of Pulmonary Tuberculosis

Investigator’s name:  Dr. Md. Zeaur Rahim

Organization: ICDDR,B

Purpose of the research

We are doing a research on the diagnosis of tuberculosis, which is a very common disease in this country. The causative agent of the disease is a bacterium that infects the lung. Common symptoms of pulmonary tuberculosis are: cough for more than 3 weeks, fatigue, night sweats, etc. 

The existing TB diagnostics tests are time consuming and sometimes do not yield accurate results. The present research has been planned to further improve the diagnosis of TB. It is simple and rapid technique. In this study, the TB suspects will be asked to blow out lung air through a machine. The machine will analyse the exhaled breath to determine whether the patient is infected with TB Bacilli or not.   

Invitation to participate in the study

We are inviting you to participate in this research. Your participation 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 hospital will continue and nothing will change. You may change your mind later and stop participating in this research even if you have agreed earlier.
Procedures 

If you are willing to participate in this study, you will be asked to blow into a sample bag for a specific time. A machine will then analyse the exhaled air to detect TB infection by comparing the results with conventional tests like microscopy and culture. You will be asked to produce 3 sputum samples (5.0 ml each) for microscopy and culture. 

Risks and benefits
There is no risk associated with this study. There is no discomfort as well. If your lung air sample correlates with the sputum smear microscopy and culture, this technique could be used in future for the diagnosis of TB. 

Privacy, anonymity and confidentiality

The information that we collect for this research project will be kept confidential. Information collected about you during the research will be kept in a locked cabinet and no-one but the investigators of this study 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 your number and we will keep all information under a lock and key system. It will be shared among the investigators and members of the IRB. 

Future use of the information:  In case of future use of the information collected from the study, data may be supplied to other researchers in such a way that the confidentiality of the participant is not violated in any way.  
Right not to participate and 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.

Compensation: As a participant in this study you will be given Tk. 300/- to compensate your wage loss. The subject shall also be provided with free treatment for any research related injury. 

P.I.: Dr. Md. Zeaur Rahim, mobile: 01712701920

Representative of the P.I.: Md. Mehedi Hasan, Mobile: 01716265891

IRB secretariat: Mr. M.A. Salam Khan, Ph: 9886498 or 8860523-32 extn. 3206

If you agree to our proposal of enrolling you/your patient in our study, please indicate by putting your signature below:                        

Thank you for your cooperation. 

Signature or left thumb impression of the subject   



Date: 

Signature or left thumb impression of accompanying person/witness 

Date: 

Signature of P.I or his/ her representative: 




Date:

Consent Form (Healthy Controls)

Protocol number: #PR-10023

         Age: 18 years and above
Protocol title: Evaluation of Electronic Nose for the Rapid Diagnosis of Pulmonary Tuberculosis
Investigator’s name:  Dr. Md. Zeaur Rahim

Organization: ICDDR,B

Purpose of the research

We are doing a research on the diagnosis of tuberculosis, which is a very common disease in this country. The causative agent of the disease is a bacterium that infects the lung. Common symptoms of pulmonary tuberculosis are: cough for more than 3 weeks, fatigue, night sweats, etc. 

The existing TB diagnostics tests are time consuming and sometimes do not yield accurate results. The present research has been planned to further improve the diagnosis of TB. It is simple and rapid technique. As healthy control, we also invite you to participate in this study.  You will be asked to blow out lung air through a machine. The machine will analyse the exhaled breath to determine whether the patient is infected with TB Bacilli or not. Since you do not suffer from TB, it is likely that the test on your breath will be negative. This information will help us understanding whether this test will work well in detecting people with TB.  

I am going to give you information and invite you to take part in 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 to know more about this research. If you do not understand any part of my information or any word then please ask me to stop and I will again take time to explain. If you have any query later, you can ask me or the study doctor or any other staff members of this study.
Invitation to participate in the study

We are inviting you to participate in this research. Your participation is entirely voluntary. It is your choice whether to participate or not. You may change your mind later and stop participating in this research even if you have agreed earlier.
Procedures 

If you are willing to participate in this study, you will be asked to blow into a sample bag for a specific time. A machine will then analyse the exhaled air to detect TB infection by comparing the results with conventional tests like microscopy and culture.  After blowing air, we are requesting you to provide us with 3 sputum samples (5 ml each). All these specimens will be processed for smear microscopy and culture.
Risks and benefits
There is no risk associated with this study. There is no discomfort as well. If your lung air sample correlates with the sputum smear microscopy and culture, this technique could be used for the diagnosis of TB. 

Privacy, anonymity and confidentiality

The information that we collect for this research project will be kept confidential. Information collected about you during the research will be kept in a locked cabinet and no-one but the investigators of this study 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 your number and will keep all information under a lock and key system. It will be shared among the investigators and the members of the IRB.

Future use of the information:  In case of future use of the information collected from the study, data may be supplied to other researchers in such a way that the confidentiality of the participant is not violated in any way.  
Right not to participate and 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 if you wish. 
Compensation: As a participant in this study you will be given Tk. 300/- to compensate your wage loss. The subject shall also be provided with free treatment for any research related injury. 

P.I.: Dr. Md. Zeaur Rahim, mobile: 01712701920

Representative of the P.I.: Md. Mehedi Hasan, Mobile: 01716265891

IRB secretariat: Mr. M.A. Salam Khan, Ph: 9886498 or 8860523-32 extn. 3206

If you agree to our proposal of enrolling you/your patient in our study, please indicate by putting your signature below:                        

Thank you for your cooperation. 

Signature or left thumb impression of the subject   


Date: 

Signature or left thumb impression of witness

 
Date: 

Signature of P.I or his/her representative: 



Date:

Case Report Form

	VOLUNTEER IDENTIFICATION

	Date of inclusion: __ / __ / __

	Screening Number:  |__|__|__|__|
	


	DEMOGRAPHIC INFORMATIONS

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

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

Phone nr°…………………………………………………..

	Contact name:…………………………………………...

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

……………………………………………………………..

	Date of Birth: 

Day

Month

Year


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



	


	PAST TB TREATMENT HISTORY

	Past tuberculosis history:.
	Unknown (
	Y (
	N (

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


	CLINICAL DATA
	
	
	If yes duration in days

	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 ANTIBIOTICS: Unknown:            Yes:                    No:      
	
	
	

	Did the patient ever receive following anti-tuberculosis drugs within 7 days?    Yes:          No: 

If  yes, which ones:
	
	
	

	Rifampicin
	(
	
	Isoniazid.
	(
	

	Ethambutol
	(
	
	Ofloxacine/ciprofloxacine
	(
	

	Streptomycin
	(
	
	Kanamycine
	(
	

	Pyrazinamide
	(
	
	
	
	


	ANTIBIOTIC COURSE
	
	
	

	Intake of one antibiotics from the list in the last 7 days.
	Unknown (
	Y (
	N (

	Cotrimoxazole
	(
	
	Tetracycline/doxycycline
	(Azithromycin/Ciprofloxacin/sparsfloxacin
	

	Amoxicilline
	(
	
	Erythromycine
	(
	


	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 within 7
	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’ age 15 years and above 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.

	


Profession.........
Smoking habit:

a). Are you a smoker: Yes/No

b). If yes, how many sticks per day?  ..........
c). If you do not smoke now, have you ever smoked? Yes/no

d). If yes, when you have stopped smoking?    6 months / 1 year./.........
	CULTURE
	All 3 sputum samples will be processed for culture                           
	

	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(


Detailed Budget for the study titled: 
Evaluation of electronic nose for the rapid diagnosis of pulmonary tuberculosis 

Name of Principal Investigator:
Md. Zeaur Rahim
Protocol Number:


#PR 10023
Division:



LSD
Funding Source:


C-it, The Netherlands
Budget:



Director: US$: 33663; Indirect: US$8416;  Total: US$ 42079
Study period:



From: 1st May 2010 through 30st August 2010 

Strategic Priority Code(s):


	Line Items
	Budget

	Payroll and Benefits:
	Name of personnel/position
	Pay level
	% Effort
	# of posts
	Monthly

Rate
	Year-1
	Year-2
	Year-3
	Year-4
	Year-5
	Total amount (US$)

	
	Md. Zeaur Rahim
	NOD
	25%
	1
	
	4570
	
	
	
	
	

	
	Huber P. Endtz
	P5
	5%
	1
	
	5237
	
	
	
	
	

	
	Sayera Banu
	NOC
	25%
	1
	
	2500
	
	
	
	
	

	
	K. Zaman
	P5
	0
	1
	
	0
	
	
	
	
	

	
	Tahmeed Ahmed
	P5
	0
	1
	
	0
	
	
	
	
	

	
	Res off for 5 months
	GS V
	
	1
	571
	2855
	
	
	
	
	

	
	Nurse for 3 months
	GS IV
	
	1
	445
	1338
	
	
	
	
	

	
	Attendant for 5 months
	GS I
	
	1
	284
	1420
	
	
	
	
	

	
	Sub-total of Payroll and benefits:
	17920
	
	
	
	
	

	Travel and transport
	Local transport
	340
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub-total of Travel and Transport:
	340
	
	
	
	
	

	Supply and materials
	Lap top/UPS/Printer
	2100
	
	
	
	
	

	
	supplies
	500
	
	
	
	
	

	
	freezer
	1000
	
	
	
	
	

	
	Cost of culture (660 cultures @ US $ 15)
	9900
	
	
	
	
	

	
	Unknown expenditure
	500
	
	
	
	
	

	
	Incentives of cases and controls @ TK 300 for 320  subjects
	1403
	
	
	
	
	

	
	Sub-total of supply and materials:
	15403
	
	
	
	
	

	Other contractual
	
	
	
	
	
	
	

	
	Sub-total of other contractual:
	0
	
	
	
	
	

	Total direct costs:
	
	33663
	
	
	
	
	

	Total indirect cost:
	
	8416
	
	
	
	
	

	Total costs:
	
	42079
	
	
	
	
	


Study population





TB suspects


Persistence cough >3 weeks, age 15 years & above, with or without production of sputum





Informed consent





Willing





Un-willing





Will be asked to blow total volume of 1-2 vital capacities into plastic bag





Fill up case report form and submit 3 sputum samples (spot-early morning-spot)








Healthy controls


- Age 15 years or more, neighbour of the TB case, not sharing the same household 


-no clinical symptoms of respiratory tract infection

















Exclude














Fig: Flow chart showing selection of study population, collection of sample and activities





Inclusion n°|__|__|__|  


          





All three sputum samples from TB suspects and controls will be processed for SSM and culture on L-J slant 
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