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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): Tahmeed Ahmed



	Research Protocol Title: Identification and management of tuberculosis in children in rural Bangladesh by using a simple, clinical algorithm

	Total Budget US$: 199,941                    Beginning Date : 1/6/2008                    Ending Date: 31/05/2010

	Children contribute a significant proportion of the global tuberculosis caseload and experience considerable TB-related morbidity and mortality. However, TB is difficult to diagnose in children in developing countries like Bangladesh because it is hard to confirm the diagnosis by culture even where laboratory facilities are good. Facilities for detection and treatment of childhood TB in Bangladesh currently exists only in specialized, large hospitals to which there is limited access of the general population. 

Lack of awareness about TB in children is also an important factor in poor detection and treatment of the disease in children. Many people believe that TB is a disease of adults and that it does not affect children. Because of very limited access to specialized hospitals and lack of awareness, most of the children with suspected TB are living in the community. It is, therefore, very important that case detection be done in the community using simple, clinical algorithms and at the same time increase the level of awareness that will increase compliance to treatment and prevention. 

Under the proposed study, all children aged 0 months to less than 15 years; living in a rural sub-district (total population ~350,000) Madhupur will be screened for symptoms suggestive of TB. Children suspected to have TB will be seen by a doctor who will use simple clinical algorithms for diagnosis of TB. Children diagnosed to have TB will be treated under DOTS. Cured TB patients who are actually ‘TB ambassadors’ will be engaged as community health workers. In the community, they will screen children as well as arrange discussions at periodic intervals on cause, prevention, symptoms, and treatment of TB. Mothers, school teachers, public representatives, religious leaders and other social elites will be encouraged to participate in the discussions. Public address system will be used to disseminate the messages to the public during the weekly community bazaars. This approach to tackling childhood TB is unique because it is community-based, relies on simple algorithms for diagnosis of TB in children, will link children with TB to DOTS for treatment, and focuses on awareness building which is so limited.       

For the purpose of screening, community health workers will ask about 1) other members of the household suffering from TB, 2) about the presence of fever for more than 7 days, 3) cough for more than two weeks, and 4) child is less active than child of similar age. Two clinical algorithms will be used for diagnosis of TB. One of these algorithms is used in hospital settings while the other is recommended by the World Health Organization for use in field settings. The proposed study will also validate these algorithms in a resource-constrained rural community setting. The results of the study will also enable us to detect the burden of childhood TB in rural setting. Childhood TB, despite the enormity of the problem, has never received due attention. The community-based approach in detecting and treating childhood TB as envisaged in this proposal has never been tried in Bangladesh. 
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Description of the Research Project
Hypothesis to be Tested:


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


Simple clinical algorithms can effectively be used to detect children with tuberculosis (TB) in the community setting

Increased community awareness regarding childhood TB will enhance treatment compliance and prevention

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.


Diagnosis of childhood tuberculosis (TB) by using simple clinical algorithms in rural Bangladesh

Treatment of detected childhood TB cases under the Directly Observed Therapy-short course strategy (DOTS)

Validate the clinical algorithms with clinical cure as Gold standard and other specific TB markers 

Estimate burden of childhood TB in rural Bangladesh

Increase community awareness regarding prevention and treatment of childhood TB

Background of the Project including Preliminary Observations 



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


TB is the seventh leading cause of death and disability worldwide (1).  Globally, an estimated 9.2 million new cases of tuberculosis were reported in 2006. Bangladesh ranks sixth in 2006 among the 22 highest incidence countries in the world, with a yearly incidence of 225 cases and death rate of 45 per hundred thousand (2). It has been estimated before 2006 that out of all new detected TB cases, 11% were children (3). Seventy-five per cent of the childhood cases occurred   in 22 high-burden countries. The reported percentage of all TB cases occurring in children varies from 3% to more than 25% in different countries (4). TB may be responsible for 10% or more of childhood hospital admissions, and 10% or more of hospital deaths (5). Data on TB among children in Bangladesh is scanty. Estimated TB case rates in <15 years of age is 61 per 1,00,000 children (3). Of the total number of new cases detected by sputum examination in the year 2000, children <14 years constituted only 2%. This is an underestimate because children 10 years old or younger cannot effectively produce sputum and was unlikely to have been included in the estimate. A recent review of the NTP of Bangladesh has recommended research on childhood TB - its diagnosis and association with malnutrition - as a priority (6).

Children acquire TB from droplet infection with the bacteria, Mycobacterium tuberculosis, spread from aerosol formation of sputum expectorated by adults with lung TB (7). However, following infection not all children develop tuberculous disease, characterized by clinical symptoms or X-ray abnormalities. Approximately 10-30% of infected children develop the disease in the 3-12 months following infection (8). The risk of disease is increased by factors including younger age of the child, malnutrition, co-infection with HIV, and other immunocompromised conditions. The highest morbidity and mortality occur in young children who are at increased risk of the severe forms of TB i.e. miliary TB and TB meningitis (7). 

The diagnosis of childhood TB is difficult largely due to the fact that the disease in children produces non-specific clinical manifestations. Unlike adults, infants and young children do not develop the cavitary form of lung TB that can be more readily detected by a chest X-ray, and from which M. tuberculosis enter the bronchi and are expectorated in the sputum (9). Moreover, young children cannot produce sputum and this makes the detection of M. tuberculosis and diagnosis of TB difficult. Gastric aspirates, an alternative in young children, are positive on smear in less than 20% of children, and on culture in less than 50% (10) This procedure is also rarely performed outside urban centers, as is the case with mycobacterial cultures. Often, no effort is made to confirm a diagnosis of TB bacteriologically in a child because of limited resources, training, or personnel. Bacterological confirmation by culture of Mycobacterium tuberculosis, the gold standard of diagnosis, rarely exceeds 30– 40% (11, 12). Widespread childhood malnutrition in developing countries not only predisposes children to TB infection and increases the severity of the disease, but also renders diagnosis of TB difficult because the tuberculin skin test for TB is often negative among such population (13). To overcome the problem of diagnosis of TB in children, combination of clinical features, history of exposure to adult patient with TB, result of tuberculin test and radiological finding have been evaluated. Various scoring systems have been developed after giving different weightage to these variables (14, 15, 16). More weightage is given to laboratory test i.e., AFB detection, tubercles in biopsy, suggestive radiology and tuberculin test >10mm induration. Hesseling et.al  have reviewed and analyzed 16 diagnostic approaches, 11 of these were similar and were related to each other. Investigators modified to make them more relevant to a specific setting such as in a paediatric population where malnutrition is prevalent (17).    

Edwards et al. compares different scoring systems in a resource limited setting with a high prevalence of TB and HIV. It finds that different published scoring systems for the diagnosis of childhood TB correlated poorly with each other, and there was considerable disagreement on when to initiate TB treatment. Findings were similar for HIV-infected and non-infected children (18). In a review of the literature on diagnostic approaches used for childhood TB, it was concluded that comparison of different systems was difficult because the definitions of symptoms and other diagnostic characteristics were not standardized. Few diagnostic approaches were developed using the gold standard of diagnosis i.e. bacteriological confirmation, and the minority of systems was adapted for very young, HIV-infected and malnourished children. Few studies have prospectively validated these diagnostic approaches (17). The authors urge that newly developed diagnostic approaches be assessed objectively and that an independent reference standard be used for diagnosis to avoid bias (19). Both author recommended these scoring systems need validation in individual countries before being used for screening children for tuberculosis. 

This study plans to use two types of scoring system having all the above mentioned features, as algorithms to detect child TB at the community level. These two scoring systems have previously been validated and used to detect TB at a hospital setting (data unpublished). Dhaka Hospital of ICDDR,B has previously run a program for the diagnosis, treatment and follow-up of children with TB. Records available from 1994 reveal that around 700 patients have been treated, of whom more than 600 were children. Over 75% of the children were diagnosed to have TB while undergoing nutritional rehabilitation for severe malnutrition. Anecdotal experience suggests that TB is under-diagnosed at the hospital as elsewhere, and therefore, the actual number of children with TB reporting to the hospital could be much higher. During this study the modified version of the Kenneth Jones score (KJS) as published by Akbar and Hossain was used to diagnose TB in children also this form of scoring was validated in this study (20). The median age of 398 children diagnosed in the last five years on the basis of the modified KJS at ICDDR,B was 15 months with a male:female ratio of 1.6:1, and 95% of children were severely malnourished with a weight-for-age of 46 ± 8% of standard reference (NCHS median). Most of these children came from impoverished families having meager income and poor parental schooling (approximately $50 per month and almost no formal maternal education). A history of contact with a TB patient was obtained in 40%, MT was positive in 33%, and radiological evidence of parahilar or paratracheal lymphadenopathy was observed in 58% children. The median KJS in this group of children was 5 with an interquartile range of 4-6 (data unpublished). The same

study also used the WHO recommended clinical scoring system to diagnose child TB (21). One Study that evaluated WHO TB scoring chart (also known as Keith Edward) found a sensitivity of 62% and specificity of 95% (22).

.Table: Review of two approaches for the diagnosis of childhood TB 
	Diagnostic approach
	Characteristics of the different approaches
	Setting
	Statistical parameters
	Remarks

	Kenneth-Jones criteria

(point system)
	· Bacteriological confirmation

· Tuberculous granuloma

· Mantoux test

· Chest X-ray 
· Physical findings relating to TB
· History of contact with TB patient
· Points for age below 2 years
· Non-response to therapy
· Nutritional status
· BCG during last 2 years, etc.

	India (23)

(no HIV)

Brazil (24)

(no HIV)


	Specificity 73%

Sensitivity 56%

Specificity 94%
	Not validated against bacteriological confirmation.

	WHO TB Score Chart /Keith Edwards system

(point system)
	· Duration of illness

· Nutritional status

· History of TB in family

· Mantoux test

· Malnutrition not improved after 1 month

· Enlarged painless neck gland

· Night sweating or prolonged fever

· Deformity of spine

· Swelling of joint

· Ascites

· Coma >48 h or slowly developing neurological sign
	Papua New guinea (22)

(low HIV prevalence)

Zambia (25)

(high HIV prevalence)

India (26)

(no HIV)

Brazil (24)

(no HIV)


	Sensitivity 62%

Specificity 95%

Sensitivity 88%

Specificity 25%

PPV 55%

NPV 67%

Sensitivity 91%

Specificity 88%

Sensitivity 84% 

Specificity 97%
	Not validated against bacteriological confirmation. 


Recent community-based survey recorded the complete spectrum of tuberculosis disease manifestations in children, without the selection bias imposed by hospital-based recruitment, and confirmed that severe forms of childhood tuberculosis occur often in tuberculosis-endemic areas (27). Only 48% of patients presented with uncomplicated hilar adenopathy, often regarded as the classical presentation of childhood tuberculosis, and the bulk of the disease burden (52.6%) was carried by childrenbelow 3 years of age. However, despite  low cost and proven  efficacy of standard treatment against tuberculosis, the access of children to treatment against tuberculosis remains poor in many endemic countries (28). Community based trials have shown that tuberculosis can be diagnosed using simple symptom-based approach. A community based study in South Africa has shown that combining a persistent non-remitting cough of >2 weeks , documented failure to thrive (in the preceding 3 months) and fatigue provided reasonable diagnostic accuracy in HIV-uninfected  children >=3 years of age (sensitivity: 62.6%; specificity: 89.8%; positive predictive value: 83.6%). This study offers the prospect of improving treatment access for children, particularly in resource-limited settings where current access to anti-tubercul ar treatment is poor (27).

During the last few years’ dramatic changes have occurred in the therapeutic approaches to childhood TB as a result of large number of treatment trials for children and increased concern about the development of resistance to antitubercul ar drugs. Short- course chemotherapy, with the treatment duration as short as 6 months, has become the standard practice (14). 

Directly observed therapy short-course (DOTS) has been successfully used in adults but there are no studies in children. An observational trial evaluated directly observed therapy 6-month regimen for pulmonary, pleural and lymph node tuberculosis in children with the use of 2 wk of daily isoniazid, rifampicin and pyrazinamide therapy; followed by 6 wk of twice weekly isoniazid, rifampicin and pyrazinamide therapy; and 16 wk of twice weekly isoniazid and rifampicin (29). This regimen showed results comparable with those of 6-month regimens with longer durations of daily therapy (14). 

In a recently published review it is concluded that treatment of smear-positive TB using the WHO, DOTS strategy has by far the highest impact. DOTS is the most cost-effective at around US$ 5-40 per disability adjusted life year (DALY) gained. The cost for BCG immunization is likely to be under US$ 50 per DALY gained. Treatment of smear-negative patients has a cost per DALY gained of up to US$ 100 in low income countries, and up to US$ 400 in middleincome settings (30). Furthermore, vaccination is no longer believed to prevent active TB in adulthood, although it can protect children from the disseminated forms of the disease, for example, tuberculosis meningitis (31).

According to article 24 of the Universal Declaration of Human Rights, 1948 “Children are entitled to the enjoyment of the highest attainable standard of health and to facilities for the treatment of illness and rehabilitation of health” (32). This study will be testing the use of simple algorithms for the identification of childhood TB at the community level and then for the first time plans to use the DOTS for the treatment of identified TB cases. This innovative program will go a long way to improve children’s health and well being as stated by the Human Rights commission mentioned above. 

Only few well resourced health facilities in Bangladesh can manage childhood TB, despite the high burden of disease. Therefore, case detection and management of childhood TB at community level is a must.  

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.  

Design & methods
This is a community-based study aiming at identification and management of childhood TB in a rural community in Bangladesh. A census will be conducted by household visits for children aged less than 15 years old those who residing in the study area. Any child of the eligible age will be screened to identify suspected tuberculosis by using a questionnaire at the time of survey. Suspected tuberculosis cases will then be referred to a clinical setting for diagnosing TB by using clinical algorithms. Those who diagnosed as TB cases by clinical algorithms will be treated under DOTS.

Project Site & Population
The project will be implemented in Madhupur, a rural sub-district under Tangail district in Bangladesh. The sub-district consists of 12 unions with a total population of about 350,000. The target population includes all children between 0 months and less than 15 years (35-40% of total population) of age living in the sub-district. The areas in the sub-district can be accessed on foot, by rickshaw, cycle van, or by bus. An NGO, Damien Foundation (DF) is working in the study sub-district will collaborate as a partner in the study.  The Damien Foundation started its activities in 1972 in Bangladesh. Its primary objective is to support tuberculosis and leprosy control activities in endemic areas. In Bangladesh the Foundation works in collaboration with Bangladesh National TB control program since 1994. At present the organization serves more than 29 million people in 14 districts of the country and Tangail is one of them. The Damien Foundation has a good network for screening and identification of adults with TB in the rural community including the project area. It will allow us to use their TB clinic and network including community workers for the study.  It will also help project staffs in collecting biological samples.  

Current Program of Damien Foundation
Damien Foundation works in different ways to control adult tuberculosis in the community. It has already recognized village doctors as community partners in identifying and referring of adult TB suspects as well as supervision of DOTS. The Foundation has established ‘Cured Patients Mobilization’ group and organize training of cured patients as ‘TB Ambassadors’ in every sub-district. There are 8-12 trained TB ambassadors in each union (sub sub-district) of a sub-district. These groups work for TB suspect identification and refer them to integrated TB clinics at sub-district health complex for diagnosis. To increase awareness about TB, this group organizes meetings with various community members and other cured patients.  Through these activities, the DF has established a good rapport with the community and running TB program effectively.

Community Awareness and Participation

Most of the health service providers and community members are not aware of the burden and management of childhood tuberculosis in Bangladesh. In spite of that more than half of the children sought health care from the village doctors when they are sick. Therefore, community awareness and participation are the key factors for successful implementation of childhood TB management.  Consequently the project aims to target private and public health providers as well as community members for increasing the awareness about childhood tuberculosis. 

Through training workshops, all public and private health care providers will be trained and counseled by project investigators about the importance of early identification, treatment and prevention of childhood TB. Similar workshops will also be organized for the village doctors. The health care providers will be requested to refer the children to the clinic that is for adult TB patients in the government health complex run by Damien Foundation. The project will set up a team in the clinic for early identification, treatment of suspected child TB patients.

In addition, community members including adult patients, local elites, government officials, public representatives and religious leaders will be counseled on the importance of early identification, treatment and prevention of childhood TB. These activities will be facilitated by the ‘Cured patient’s mobilization’ group. This group (TB ambassadors) will organize meetings (TB club) with parents, community members and other cured patients, which in turn will improve community awareness and will contribute to more effective detection and treatment of childhood TB. 

During implementation, the study will complete a full cycle of awareness campaign within 12 months. Through successive workshops and meetings child TB experts will develop IEC materials and posters for awareness campaign. A community health worker will be responsible for awareness campaign in each union and Field Supervisors will supervise their activities.

To assess the impact of awareness campaign, baseline and end line survey will be conducted among the community members in 30 randomly selected mouzas from the study sub-district. The mouza’s will serve as ‘primary sampling unit (PSU)’. To collect information, a close-ended questionnaire will be used. From each mouza, 5 participants will be selected from each of the groups of mothers, local elites, schoolteachers, and health service providers. 

Systemic sampling method will be followed for identifying study participants. Mothers will be identified from each 10th households starting from the mosque situated in the mouza.  For other participants all local elites, schoolteachers and health service providers in a Mouza will be identified and from them 5 participants from each of the groups will be selected. 
Communication Strategy 

	Audience
	Behavioral change and/or transfer of knowledge desired
	Information to convey:

(your main message and information you will use to support it)
	Channels to be used to communicate
	How to evaluate if communication worked or not

(should be part of the M&E plan)

	Community Health Workers (cured TB patients)


	 a) Awareness

 b) Able to screen children for detection of TB

 c) Compliance and treating children under DOTS
	 Information on child TB

Screening tool (annex-A)


	 Training sessions

Use of poster, tools and leaflet 
	 Pre and post testing

	Health providers
	Able to screen and refer children with suspected TB
	Information on child TB

Screening tool (annex-A)


	Training sessions

Use of poster, tools and leaflet


	Pre and post testing and number of children referred



	Community leader


	Burden and information about child TB


	Information on child TB
	BCC tools, posters
	 Number of children referred

	Household
	Awareness about the burden of child TB 
	Information on child TB
	BCC tools, posters and counseling
	Pre and post testing

	Study doctor
	Able to identify and treat child with TB

Treating children under DOTS

Sample collection


	Detail information on child TB
	Training on clinical algorithms, screening tool, poster, BCC materials
	Prevalence of child TB, sensitivity, specificity, positive predictive value

	National TB Control Programme
	Model health system for management of children with TB in rural Bangladesh
	Detail information on child TB
	Meetings, workshop
	Implementation in national guideline


   Screening and estimate the burden of childhood TB

Data on the prevalence of the childhood tuberculosis is scarce in Bangladesh. This project will estimate the prevalence of childhood TB in rural sub-district of Bangladesh. Forty-eight cured TB patients (TB ambassadors, 4 from each union) of DF will work as Community Health Workers (CHW) and receive training on initial screening for childhood TB using a screening checklist (Annex A). The CHWs will also be trained on referral of suspected children to the Health Complex for further examination and diagnosis by clinical algorithms.   A field-testing of the screening checklist will be done prior to start of the project. 

For each union, a team comprises of three CHWs will be assigned to screen 40 households per day. Another CHW will be responsible to accompany all suspected screened TB cases to Health Complex for laboratory and clinical examination. Screening of children in the sub-district will be completed within twelve months. 

Two Field Supervisors will be recruited to supervise the activities of CHWs.  A field coordinator will look after day-to-day operation of the project. A doctor will attend the clinic on weekdays for diagnosis of TB among suspected children using the clinical algorithms and will offer appropriate treatment under DOTS. Biological specimens of children will be collected in the ward of the health complex. A doctor will collect the biological specimens and will be responsible for overall management of the project at the field site.

Diagnosis and Treatment of Childhood TB

Using simple clinical algorithms (the modified Ken the modified Kenneth-Jones score and the WHO TB score, Annex B and C), the project doctor will evaluate and diagnose TB in children. The algorithms will be applied to all children <15 years of age suspected to have TB. It will also be applied to children of the same age group, presenting to the clinic with cough for >2 weeks, fever >1 week and or child having less activity than a healthy child of similar age. Anti-TB treatment will be started if any of the two scoring systems is positive. Children diagnosed to have TB will be treated under DOTS. Anti-TB medicines will be provided free of cost as per guidelines of the Bangladesh NTP. The village doctors that are identified by DF as partner for the management of adult tuberculosis will also be engaged for supervising DOTS among children diagnosed with tuberculosis. The Field Supervisors and CHWs will ensure follow-up and treatment compliance. The PI and the Director of DF will be responsible for the overall project activities.    

Training of Project Staffs

ICDDR, B and DF investigators will train all field and clinic staffs for suspecting and diagnosing childhood TB, especially on the referral of TB suspects to the clinic and on the application and interpretation of simple, clinical algorithms (the modified Kenneth-Jones score and the WHO TB score, Annexes B & C). 
Project Implementation 






Laboratory Procedures 

Following samples will be tested for  the selected  TB markers:  
1. Sputum smear of older children (children >10 years ) for acid-fast bacilli (AFB)

2. Gastric aspirate smear for AFB for children <10 years

3. Gastric aspirate / sputum for M. tuberculosis culture in Lowenstein-Jenssen medium

4.  Polymerase chain reaction (PCR) amplification of M. tuberculosis DNA from gastric aspirate/sputum and identification by using established primers. This technique may have an important role in diagnosis/validation in children who usually have paucibacillary disease

Sputum and stomach lavage fluid will be collected from 30 randomly selected children diagnosed to have TB. Stomach lavage fluid will be aspirated on an empty stomach for three consecutive mornings, treated appropriately with base and processed immediately for the presence of TB bacilli by microscopy and culture. Polymerase chain reaction (PCR) for Mycobacterium tuberculosis will also be done on lavage and sputum specimens at ICDDR,B TB laboratory..

Sputum smear of older children for AFB 

This test would be applied for children >10 years of age since younger children can rarely produce sputum (33). An early morning specimen (on each of 3 days) consisting of all the sputum raised in the first 1 hour after wake up will be collected in a thick glass container that has been boiled previously for 10 minutes, cooled and dried. The specimen will be checked to contain solid or purulent matter. If it does not contain any solid matter, it then implies collection of saliva instead of sputum, and the subject will be asked to cough out sputum again. Since sputum contains normal respiratory flora, proper decontamination of the specimen containing such flora is crucial to AFB detection (34). Decontamination will be done by treatment of the specimen with a combination of 2% NaOH (decontaminant) and 0.5% N-acetyl-L-cysteine (mucolytic agent). It may be noted that excess of mucus in the specimen will trap AFB and might protect other flora from decontamination. 

Mycobacteria are acid- and alcohol-fast bacilli. The lipid rich cell surface of mycobacteria is responsible for retention of an aniline dye e.g. carbol fuchsin, even after depolarization with acid and alcohol. On sputum smear, AFB will be detected by the Ziehl-Neelsen stain. The smear will first be fixed on the glass slide and covered with carbol fuchsin for 3 minutes. The slide will then be heated, rinsed with tap water, and decolorized with acid-alcohol for 3-5 seconds. It will be rinsed again and examined under a microscope using an oil immersion lens (x100) and x6 or x8 eyepiece lens. AFB, if present, will appear as red, beaded rods (33).     

 Gastric aspirate smear for AFB

Before initiating treatment, gastric lavage fluid will be aspirated in empty stomach on three consecutive mornings, treated appropriately with base, and processed immediately (35). After buffering, gastric lavage fluid will be centrifuged at a rate of 3000 rpm for 20 minutes. For collection of gastric lavage fluid, a nasogastric tube will be left in situ overnight and the contents will be aspirated before and after a lavage with 30 ml of 0.9% saline. Care will be exercised so that the lavage and aspiration are done while the child is asleep, since wake up of the child would increase gastric peristalsis, which would reduce the volume of aspirate (36).  

 Gastric aspirate/ sputum  for culture in Lowenstein-Jenssen medium 

The decontaminated aspirate/sputum specimens will be inoculated on to L-J medium slopes, incubated at 37°C and read weekly up to 8 weeks. The strains will be identified as M. tuberculosis by standard methods viz sensitivity to p-nitrobenzoic acid, niacin production and catalase activity at 68°C, pH 7.0 (37). Drug susceptibility will be determined using the proportion method that compares the growth of a patient's strain in the presence and absence of a drug (34). Strains of M. tuberculosis cultured from children will be subjected to susceptibility testing against the first-line anti-TB drugs: rifampicin, isoniazid, pyrazinamide, streptomycin and ethambutol. Laboratory cross contamination can be reduced substantially by having a proper laboratory set-up and by enforcing stringent laboratory operating procedures. The TB Laboratory of ICDDR,B has been established according to the design of the P3 level laboratory at Institute Pasteur, Paris, which is famed world wide for studies on TB. The laboratory has been equipped with safety hoods with negative pressure and fire bouys for sterilizing bottlenecks, caps, and hand-used appliances. Use of clinical devices such as bronchoscopes and complex laboratory techniques such as batch processing are known to be risk factors for false positive cultures. These devices and techniques will not be used in the study.

PCR amplification of M. tuberculosis DNA from gastric aspirate/sputum

In adults, PCR techniques using the mycobacterial insertion element IS6110 as the DNA marker for M. tuberculosis complex organisms have a sensitivity and specificity of more than 90% compared with sputum culture (38). However, data on the use of PCR in childhood TB is limited. A considerable variability has been reported in the sensitivity and specificity of PCR compared with a clinical diagnosis of TB in children (39, 40). The method of Narita et al will be used for the PCR (41). Gastric aspirate and sputum specimens will be washed twice with phosphate-buffered saline and pelleted by centrifugation. A 10th volume of lysozyme solution (2 mg/ml) in 10 mM Tris (pH 8), 10 mM EDTA and 0.5% SDS will be added to the pellet and incubated at 37°C for 1 h. Proteinase K, 200 µg/ml, will be added to the solution and incubated at 37°C for a further 16 h. DNA will be purified by sequential phenol-chloroform-isoamyl alcohol extraction, precipitated by ethanol, and finally dissolved in a 10 mM Tris (pH 8), 1 mM EDTA solution. PCR will be carried out under standard conditions in a 100 µl volume of reaction mixture. A primer set specific for a novel region of the rpoB gene of M. tuberculosis (5'-TCAAGGAGAAGCGCTACGA-3' and 5'-GGATGTTGATCAGGGTCTGC-3') will be used, resulting in amplified specific fragments of 360 base pair size (42). This primer set is currently being used in other studies on TB molecular biology in the TB Laboratory of the Centre. 

Spacer oligotyping or “spoligotyping” will also be done on the clinical samples. This recently developed PCR-based method allows simultaneous detection and strain differentiation of M. tuberculosis present in clinical specimens without the need to culture the slowly growing organism. The method is referred to as spacer oligotyping or spoligotyping because it is based on strain-dependent hybridization patterns of in vitro-amplified DNA with multiple spacer oligonucleotides (43). The method relies on the in vitro amplification of DNA across the unique, highly polymorphic direct repeat locus present in the M. tuberculosis complex chromosome. Spoligotyping has been used successfully to detect and type M. tuberculosis in clinical materials such as sputum, bronchial lavages and tissues. The method will also give an idea about clustering patterns.

Time Line of the Project

	
	Quarter

	
	1
	2
	3
	4
	5
	6
	7
	8

	Recruitment of staff 

( MO, FS, CHW)
	
	
	
	
	
	
	
	
	

	Training of staff  
	
	
	
	
	
	
	
	

	Awareness campaigns
	
	
	
	
	
	
	
	
	

	Screening of children for prevalence estimation
	
	
	
	
	
	
	
	
	

	Diagnosis of TB
	
	
	
	
	
	
	
	
	

	Treatment of children with TB
	
	
	
	
	
	
	
	
	

	Data analysis
	
	
	
	
	
	
	
	

	Report writing
	
	
	
	
	
	
	
	

	Dissemination for advocacy
	
	
	
	
	
	
	
	


MO= Medical Officer; FS= Field Supervisor; CHW= Community Health Worker

Sample Size Calculation and Outcome Variable(s)

 

Data on TB among children in Bangladesh is scanty. Estimated TB case rates in population less than 15 years of age is 61 per 1,00,000 children (3). In the project area, total population less than 15 years of age is around 120,000. Based on the case rates and population number, an estimated 86 children would be detected with TB in the project area. 
The main objective of the baseline and endline survey for awareness is to observe the impact of awareness campaign.  Estimation of sample size is based on changes in measurable indicators of awareness in the community. Information is lacking regarding community awareness on childhood TB. We assume that intervention (awareness campaign) will increase community awareness from currently assumed 10% to 25%.  

To detect 15% difference in the proportion of pre and post iintervention awareness, the following formula has been used to calculate the sample size;                   


          _______
     ____________


[Z α √ (r+1) PQ – Z 1-β √ r P1 Q1 + P2 Q 2 ]2
n = ---------------------------------------------------------------- X deff


    

r(P2 – P1) 2

P1= 0.1 (proportion at baseline)

P2 = 0.25 (proportion after intervention)

r = 1 (ratio of pre and post intervention population)


(P1 + rP2)

P = ------------------------  =  0.175


  (1 + r)

Q = (1 - P) = 0.825

Z α = 1.96

Z 1-β = (0.842)

Q 1 =   (1 - P1) = 0.9

Q 2 =   (1 - P2) = 0.75

Design effect = 1.5

The calculated sample size is 150 per each intervention group. Thus, total sample size for all 4 groups is 600 (mothers, local elites, school teachers, and health service providers). 
Specific outcomes of the project will include the following:

· Screen all children living in the study area (around 1,20,000)

· Children diagnosed with TB will be treated and linked to DOTS program (n~100)

· Childhood TB management will be operationalized within the local health system of Madhupur Upazila 
 

· Validate two clinical algorithms as diagnostic tools for childhood TB with clinical cure as well as with specific diagnostic markers of TB
· Training on diagnosis and management of childhood TB for Damien Foundation and project staffs 
· Estimation of the burden of childhood TB in rural community in Bangladesh
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.  


In collaboration with Damien Foundation the study will be carried out. At present the organization serves more than 29 million people in 14 districts of the country including the study area. The Damien Foundation has a good network for screening and identification of adults with TB in the rural community. It will allow us to  use  their TB clinic and their network including community workers for the project. It will also help project staff in collecting biological samples. The proposed study area has  people of low socioeconomic stratum and, therefore, is likely to have a relatively higher prevalence of tuberculosis. Damien Foundation runs an outpatient TB clinic within the Thana Health Complex of Madhupur and a hospital in Jalchattra union. As the study area is in Tangail district and not far from   ICDDR,B central facility, Dhaka, samples can  easily be  transferred from the study area to ICDDR,B central laboratory as required. The TB Laboratory of ICDDR,B is well equipped and staffed to perform the assays required for the study.  

The project core team will comprise of staff members of ICDDR,B and Damien Foundation. The team will include clinicians, program directors, microbiologist, health systems researcher, and pediatrician. Most of the core team members have a basic degree in medical science and some with doctoral. They also have substantial publications on basic research as well as on epidemiology of TB. Also, the PI prepared the chapter on childhood TB for the guidelines published by the National TB Program of Bangladesh.  

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.


     
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. 

During 2 years of the project, we expect to detect and treat about 100 children with TB. The indicators of success will include i) number of children screened for TB, ii) number of children diagnosed to have TB, and iii) increased awareness about childhood TB. It will establish a model health system in a rural community set up for identification and treatment of children with TB and link children with TB to the DOTS program for adults. Since the denominator of child population is known, the project will also give an estimate of the prevalence of childhood TB. Out come will be the process indicators like successfully treating children who have disease, effective referral of children from public and private facilities, and prevalence of childhood TB. Outcomes also include clinical cure, growth and co-morbidity. 

The validity of the clinical algorithms for detecting TB in children in a rural setting will be assessed with the clinical outcome including clinical cure as gold standard. Sensitivity, specificity, and predictive values of the two clinical algorithms will be determined against clinical cure upon treatment as well as the specific markers of TB (isolates of TB bacilli from sputum, stomach lavage fluid, culture, PCR etc.). Univariate analyses will be done to assess the awareness level before and close to completion of the project.

All data will be entered, cleaned and analyzed by using SPSS 12.5 for Windows. The Epi info 10.0 will be used to calculate anthropometrical indices.
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.


A written informed consent from the caretakers and from the participants of eligible age will be obtained before enrolment for the study. The study will ensure the participant’s rights of not participating or withdrawing from the study at any point of time. All safety procedures and participant’s interest will be maintained during collection of biological samples as well as during study period. However, for any inconvenience, the study will take appropriate measures. Confidentiality regarding participant’s identification and obtained information will be maintained.

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
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Dissemination and Use of Findings


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


The findings of the study will be disseminated among the relevant stakeholders.  As the proposed study is considered to be a pilot one; if successfully implemented, it is expected that DF will institutionalize management of childhood TB in its work plan. There are indications that it may also replicate this project in other 13 sub-districts of Bangladesh. Other NGOs, notably BRAC, may also try this model in their working areas. If DF and BRAC take this up in their working areas, they will be covering a substantial proportion of the country’s population. 

The NTP currently only has guidelines for management of childhood TB but no strategy on how to implement the program. This project has the potential of being taken up by NTP in other areas of the country. Dissemination of the study results might stimulate countries in the region (particularly India, Pakistan, Nepal and Sri Lanka) to take up a similar approach with the help of NGOs.    

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. 

The study will be implemented in rural sub-district of Modhupur in collaboration with Damien Foundation. At present the organization serves more than 29 million people in 14 districts of the country including the study area. 
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Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

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

	Principal Investigator 

(Last, First name):
	Ahmed Tahmeed

	

	BIOGRAPHICAL SKETCH

	

	POSITION TITLE

Head, Nutrition Program and Scientist, Clinical Sciences Division

ICDDR,B

GPO Box 128, Dhaka-1000, Bangladesh 

Tel: 88-02-9899206; Fax: 88-02-8823116; E-mail: tahmeed@icddrb.org 

	EDUCATION/TRAINING 

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	University of Dhaka, Bangladesh
	MBBS
	1983
	Medical science

	University of Tsukuba, Japan
	PhD
	1996
	Food allergy in children


A. Positions held during the last 10 years

2004-present 

Head, Nutrition Program, ICDDR,B
(Leading nutrition-related research and services of ICDDR,B as per its strategic plan, obtain funds, facilitate research of members, collaboration with international agencies including WHO, UNICEF, IAEA and academic institutions)

2003-present

Scientist, Clinical Sciences Division, ICDDR,B
(Carry out clinical and public health research in nutrition and infectious diseases including diarrheal diseases and child TB; mentoring students and health professionals; clinical services)

1999-2003


Associate Scientist, Clinical Sciences Division, ICDDR,B

(Carry out clinical and public health research in nutrition and infectious diseases including diarrheal diseases and child TB; clinical services; mentoring students and health professionals)

1993-1999 Senior Medical Officer, Clinical Sciences Division, ICDDR,B

(Carry out clinical and public health research in nutrition and infectious diseases including diarrheal diseases and child TB; clinical services; mentoring students and health professionals)

B. Five selected peer-reviewed publications 
· Bhutt Z A, Ahmed T,  Black RE, Cousens S, Dewey K, Giuglian Ei, Haider B A, Kirkwood B,

Morris S S ,  Sachdev H P S ,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

· Ashraf H, Ahmed T, Hossain MI, Alam NH, Mahmud R, Kamal SM, Salam MA, Fuchs GJ. Day-care management of children with severe malnutrition in an urban health clinic in Dhaka, Bangladesh. J Trop Pediatr 2007 Mar; (Epub ahead of print)

· Chisti MJ, Hossain MI, Malek MA, Faruque ASG, Ahmed T, Salam MA. Characteristics of severely malnourished under-five children hospitalized with diarrhea, and their policy implications. Acta Paediatrica 2007. DOI:10.1111/j.1651-2227.2007.00192.x

· Islam MM, Peerson JM, Ahmed T, Dewey KG, Brown KH. Effects of varied energy density of complementary foods on breastmilk intakes and total energy consumption by healthy, breastfed Bangladeshi children. Am J Clin Nutr 2006;83:851-8.

· Ahmed T, Ali M, Ullah M, Choudhury I, Haque E, Salam A, Rabbani G, Suskind R, Fuchs G. Mortality in severely malnourished children with diarrhoea and use of a standardised management protocol. Lancet 1999;353:1919-22.

C.  Research Support
1) Mainstreaming Nutrition Initiative 

The main objective of the 3 year, multi-center project is to forge a convergence of nutrition and health agendas, so that simple but effective nutrition interventions are integrated with existing maternal and child health systems in developing country settings. So far the conceptual framework of mainstreaming nutrition has been done, tools for assessing the process developed, a global review of nutrition interventions completed, intellectual contribution provided to the upcoming Lancet Nutrition Series, and activities started in several countries. Working as PI.

2) Childhood TB in rural Bangladesh

This was one out of 19 proposals selected out of a total of 2900 proposals from all over the world for the Development Marketplace Award 2007. The study, to be done in Madhupur Upazila over a period of 2 years in collaboration with the NGO Damien Foundation, will screen about 30,000 children for TB, treat those diagnosed to have TB under DOTS, build awareness in the community, validate clinical scoring systems at the community level, and establish a health systems approach to management of child TB. Working as PI.

3) Dietary intake study for zinc biofortified rice

Zinc deficiency is a cause of the widespread stunting among children in Bangladesh. One of the ways of improving zinc status at the population level is to have biofortified staple food. This study is a prelude to further studies on the efficacy and effectiveness of a particular variety of rice which is biofortified to yield increased amounts of zinc. Specifically, this study will investigate the dietary intakes of rice by under-five children and their caregivers as well as their zinc status in selected unions of Trishal and Pirgacha Upazilas. The study is being in collaboration with University of California at Davis. Working as PI.

4) Efficacy of community-based follow-up, food supplementation and psychosocial stimulation 
· in the home-management of young severely malnourished Bangladeshi children: a randomized intervention trial 

Children who are not severely malnourished enough to be treated in the Nutritional Rehabilitation Unit of the Dhaka Hospital of ICDDR,B are asked to come for nutritional follow-up. The follow-up compliance, unfortunately, is not satisfactory. This study is evaluating the efficacy of different interventions in the home management of severely underweight children discharged after being treated for diarrhoea at the Dhaka Hospital of ICDDR,B. Instead of all children coming to the Hospital, the children are randomized to come to the Hospital, or go to their nearest primary health care clinic. Interventions following randomization include psychosocial stimulation, food supplementation or both. Working as co-investigator.

5) The effect of 2,00,000 IU of vitamin A followed by 5,000 IU daily doses versus daily 5,000 IU of vitamin A on recovery from diarrhoea and acute lower respiratory infections in severely malnourished hospitalized children 

It has recently been observed that low-dose daily supplementation of vitamin A to malnourished children produces comparable or better effect on recovery from acute illness and also in preventing infectious diseases among under-five children. However, the studies have limitations such as small sample size, delayed assessment of serum retinol after supplementation, and this needs to be addressed through a well-designed clinical trial. This study compared the efficacy of low-dose daily administration of vitamin A with that of initial mega dose followed by daily low dose of vitamin in severely malnourished children presenting with acute diarrhoeal diseases with or without pneumonia. Data analysis in progress. Working as co-investigator. 

6) Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: A community-based randomized trial in urban Bangladesh 
This is a community-based, double-blind, randomized controlled trial to evaluate the impact of supplemental L-lysine on incidence/attack rates and severity of diarrheal illnesses in adults whose diet is principally based on cereals such as rice and or wheat, both of which are low in lysine. L-lysine is an essential amino acid that boosts immune functions. It is expected that L-lysine supplementation will reduce the incidence and severity of diarrheal illness through improvement of the nutritional and immunological status of the study population. The study was conducted in the slum areas of Mirpur, Dhaka where the Centre runs a small outpatient clinic. Data analysis in progress. Working as co-investigator. 

Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.
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1    Name: Dr. Ahmed Shafiqur Rahman
2    Present Position: Senior Operations Researcher
3    Educational background: MBBS, PhD
 

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.1. As Principal Investigator 

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2007-051 Impact of NGO training and support intervention


	01/01/08
	30/10/08
	50

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	2007-026
(Assessment of rice intake)
	15/06/07
	31/08/08
	25%

	World Bank activity (Gr-00441)
	1/1/2007
	31/12/2008
	50%

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	a. Original scientific papers in peer-review journals 
	4

	b.   Peer reviewed articles and book chapters 
	     

	c. Papers in conference proceedings
	2

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

	e. Working papers (Reports)
	2

	f. Monographs
	     


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

S K Roy, Farzana Bilkis, Khaleda Islam, Gulshan Ara, Phillip Tanner, Irena Wosk, Ahmed S Rahman et al. Impact of pilot project of rural maintenance programme (RMP) on destitute women: CARE, Bangladesh. Food and Nutrition Bulletin 2008; 29 (1):67-75.
Testicular atrophy, zinc concentration and angiotensin converting enzyme activity in the testes of vitamin A-deficient rats. Ahmed S. Rahman, Mieko Kimura, and Yoshinori Itokawa. Biological Trace Element Research, vol. 67, No. 1, pp. 29-36 (1999). 

Neurological disorder and excessive accumulation of calcium in brain of clinically vitamin A-deficient rats. Ahmed S. Rahman, Mieko Kimura, Katsuhiko Yokoi, Tanvir-E-Naher, and Yoshinori Itokawa. Biological Trace Element Research, vol. 53, No. 1-3, pp. 57-64 (1996). 

Iron, zinc and copper levels in different tissues of clinically vitamin A-deficient rats. Ahmed S. Rahman, Mieko Kimura, Katsuhiko Yokoi, Tanvir-E-Naher, and Yoshinori Itokawa. Biological Trace Element Research, vol. 49, pp. 75-84 (1995).

Calcium and magnesium concentration in different tissues of clinically vitamin A-deficient rats. Ahmed S. Rahman, Mieko Kimura, Katsuhiko Yokoi, and Yoshinori Itokawa. Proceedings of the 12th Symposium on Trace Nutrient Research, pp. 33-38 (1995).

Effect of vitamin A-deficiency on iron, zinc, copper and manganese status in rats. Ahmed S. Rahman, Mieko Kimura, Katsuhiko Yokoi, and Yoshinori Itokawa. Proceedings of the 1st Biomedical Research on Trace Elements, vol. 6, No. 3, pp. 67 (189) – 68 (190), (1995).            
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Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

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

1    Name: A. M. Shamsir Ahmed

2    Present Position: Project Research Manager

3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)


MBBS 1996

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

7)        Mainstreaming Nutrition Initiative 

The main objective of the 3 year, multi-center project is to forge a convergence of nutrition and health agendas, so that simple but effective nutrition interventions are integrated with existing maternal and child health systems in developing country settings. So far the conceptual framework of mainstreaming nutrition has been done, tools for assessing the process developed, a global review of nutrition interventions completed, intellectual contribution provided to the upcoming Lancet Nutrition Series, and activities started in several countries. Working as Project Research Manager

8) Childhood TB in rural Bangladesh

This was one out of 19 proposals selected out of a total of 2900 proposals from all over the world for the Development Marketplace Award 2007. The study, to be done in Madhupur Upazila over a period of 2 years in collaboration with the NGO Damien Foundation, will screen about 30,000 children for TB, treat those diagnosed to have TB under DOTS, build awareness in the community, validate clinical scoring systems at the community level, and establish a health systems approach to management of child TB. Working as coinvestigator.

4.4. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.5. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.6.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	g. Original scientific papers in peer-review journals
	     

	h.   Peer reviewed articles and book chapters 
	     

	i. Papers in conference proceedings
	     

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

	k. Working papers
	     

	l. Monographs
	     


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

· Ahmed T, Ahmed AMS, Abdullah K, Mahfuz M, Cravioto A. Protein-energy malnutrition of childhood. Pediatric Health (submitted).

· 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. J Pak Inf Dis Soc (submitted). 
· Faruque ASG, Ahmed AMS, Ahmed T, Islam MM, Hossain MI, Roy SK, Alam N, Sack DA. Nutrition: the basis for healthy children and mothers in Bangladesh (J Health Popl Nutr, in press).
· Lee V, Ahmed F, Wada S, Ahmed T, Ahmed S, Banu CP, Akhtar N. Extent of vitamin A deficiency among rural pregnant women in Bangladesh. Public Health Nutr (in press).
· Rabbani GH, Sack DA, Ahmed S. Antidiarrheal effects of L-histidine-supplemented rice-based oral rehydration solution in the treatment of male adults with severe cholera in Bangladesh: a double-blind, randomized trial. J Infect Dis. 2005 May 1;191(9):1507-14. Epub 2005 Mar 18.

Budget

	
	
	
	YEAR ONE
	YEAR TWO

	
	A
	B
	C
	B
	C

	
	Unit cost in USD
	Number of units
	Total cost (A*B)
	Number of units
	Total cost (A*B)

	1
	Personnel
	 
	 
	 
	 
	 

	 
	Team Leader (per month)
	 $ 10,698.00 
	1.25
	 $   13,373 
	1.25
	 $   13,373 

	 
	Project Assistant (per month)
	 $   1,435.00 
	3
	 $     4,305 
	3
	 $     4,305 

	 
	Project Assistant (per month)
	 $   1,435.00 
	3
	 $     4,305 
	3
	 $     4,305 

	 
	Project Assistant (per month)
	 $   1,116.00 
	3
	 $     3,348 
	3
	 $     3,348 

	 
	Data mangment officer (per month)
	 $      264.00 
	18
	 $     4,752 
	12
	 $     3,168 

	 
	Medical officer (per month)
	 $      400.00 
	12
	 $     4,800 
	12
	 $     4,800 

	 
	Field supervisor (per month)
	 $      150.00 
	24
	 $     3,600 
	24
	 $     3,600 

	 
	Community health worker (per month)
	 $        50.00 
	288
	 $   14,400 
	144
	 $     7,200 

	 
	sub-total Personnel
	 
	 
	 $   52,883 
	 
	 $   44,099 

	2
	Materials and Equipment
	 
	 
	 
	 
	 

	 
	Office supplies
	 $      200.00 
	12
	 $     2,400 
	12
	 $     2,400 

	 
	Laboratory analysis of samples
	 $   1,800.00 
	12
	 $   21,600 
	6
	 $   10,800 

	 
	Desktop Computer
	 $   1,400.00 
	1
	 $     1,400 
	0
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total Materials and Equipment
	 
	 
	 $   25,400 
	 
	 $   13,200 

	3
	Training
	 
	 
	 
	 
	 

	 
	Training Workshops
	 $   1,500.00 
	2
	 $     3,000 
	0
	 $           -   

	 
	Workshop at rural communty
	 $   3,130.00 
	3
	 $     9,390 
	3
	 $     9,390 

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total Training
	 
	 
	 $   12,390 
	 
	 $     9,390 

	4
	Travel
	 
	 
	 
	 
	 

	 
	Site Visits
	 $      150.00 
	18
	 $     2,700 
	12
	 $     1,800 

	 
	Per Diem
	 $        25.00 
	24
	 $        600 
	20
	 $        500 

	 
	Field activities (per month)
	 $      500.00 
	12
	 $     6,000 
	12
	 $     6,000 

	 
	Sample collection
	 $      160.00 
	12
	 $     1,920 
	6
	 $        960 

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total Travel
	 
	 
	 $   11,220 
	 
	 $     9,260 

	5
	Other
	 
	 
	 
	 
	 

	 
	Computer info services
	 $        35.00 
	12
	 $        420 
	12
	 $        420 

	 
	Postage, fax, courier
	 $      400.00 
	1
	 $        400 
	1
	 $        400 

	 
	Emergency Hospitalization
	 $      100.00 
	20
	 $     2,000 
	15
	 $     1,500 

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total Other
	 
	 
	 $     2,820 
	 
	 $     2,320 

	6
	Monitoring/Evaluation/Information Dissemination
	 
	 
	 
	 
	 

	 
	Beneficiary survey (per interview)
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	Evaluation Report
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	Dissemination
	 $      600.00 
	 
	 $           -   
	1
	 $        600 

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total Evaluation/Info Dissemination
	 
	 
	 $           -   
	 
	 $        600 

	7
	General Administration/Overhead
	 
	 
	 
	 
	 

	 
	Office rent (month)
	 $      250.00 
	24
	 $     6,000 
	24
	 $     6,000 

	 
	Utilities (month)
	 $        70.00 
	24
	 $     1,680 
	24
	 $     1,680 

	 
	Insurance (year)
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	Project Auditing fees (year)
	 $      500.00 
	1
	 $        500 
	1
	 $        500 

	 
	 
	 $             -   
	 
	 $           -   
	 
	 $           -   

	 
	sub-total General Admin/Overhead
	 
	 
	 $     8,180 
	 
	 $     8,180 

	
	
	
	
	
	
	

	8
	Total Project Expenses
	 
	 
	 $ 112,893 
	 
	 $   87,049 

	
	
	
	
	
	
	

	12
	Total Project Expenses (Years 1 and 2)
	 
	 $             199,941.00 
	
	


Budget Justifications

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

Personnel

The project involves screening, diagnosis and treatment of children for tuberculosis in a rural sub district. In a sub sample of children, collection of biological samples, analyses of samples will be done. Although the key investigators are named in the project profile, there are many more staffs whose services will be utilized for the project. 

The principle investigator Dr Tahmeed Ahmed, MD, PhD, Head, Nutrition Program of ICDDR,B will be responsible for day-to-day operation of the project. He will contribute to data analyses and manuscript writing. He will make field visits, oversee collaborative activities, and coordinate among the various stakeholders. He will maintain all communications between ICDDR,B and stakeholders.   

Dr. Ahmed Shafiqur Rahman, MD, PhD, of ICDDR,B will act as Co-PI. He was also involved in the design and development of the project. He will be supervising screening and enrolment of subjects, collection of biological samples, analyses of samples, treatment and follow-up of children. Additionally, he will contribute to data management, analyses, and report writing and dissemination activities.

Dr. Alejandro Cravioto, MD, PhD, is Executive Director of ICDDR,B. As a co-investigator, he will look after overall coordination and supervision of the project, including matters pertaining to the Institutional Review Board. 

Dr Sayera Banu, PhD, Assistant Scientist of Tuberculosis Laboratory will be a co-investigator; will be responsible for analyses of all biological samples. 

Dr Shamsir Ahmed, MD, Project Research Manager of Nutrition Program will be supervising screening and enrolment of subjects, collection of biological samples, analyses of samples, treatment and follow-up of children.

Medical Officer, Field supervisor, and Health Workers (100% FTE) will do the screening of subjects, enrolment, diagnosis, treatment, sample collection and follow-up. 

Travel

Local travel costs include travel costs of field staffs for enrollment and follow-up of subjects, and sample collection. 
Supplies

The project involves analyses of biological samples. Allocated budget will be used for purchasing laboratory reagents, chemicals, primers, glassware etc. This also includes stationeries, office supplies.  

Equipment

A desktop computer will be used for data entry and analyses, report writing.  

Training and workshops

The PI and investigators will coordinate and conduct training, and refreshers training of field workers. For the awareness campaign, several workshops will be organized for health care provider, teachers, social elites and mothers of children. 

Others

This includes computer info services, postage, fax, courier and emergency hospitalization cost. 

Indirect Cost Allowances (8.5%)

According to Development Marketplace award allows an indirect cost of 8.5%.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
     
Consent Form 

Permission for Your Child to be Enrolled in a Research Study
Participant’s Name_______________________________
          Participant ID # ________


Title of the Research Project:   Identification and management of tuberculosis in children in rural Bangladesh by using a simple, clinical algorithm
       

Principal Investigators: Dr. Tahmeed Ahmed (Bangladesh)


Study Sites:
Madhupur, Tangail, Bangladesh

Organizations: International Centre for Diarrhoeal Disease Research, ICDDR, B (Bangladesh) and Damien Foundation


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.


Protocol Number:  2008-21

Organization: ICDDR, B

What is the purpose of the research?

Despite the huge burden of TB in adults in developing countries, the disease remains an under diagnosed and also a neglected entity among children. The problem is compounded by the fact that diagnosis of TB in children is difficult because they usually cannot produce sputum for diagnostic tests and the skin test is mostly negative in children with malnutrition, which is prevalent in the developing countries including Bangladesh. This project will focus on children in an area that has a high prevalence of TB among adults, and arguably also among children. All children (0 months to less than 15 years old) in this rural sub-district will be screened by community health workers with a simple questionnaire. TB in children will be confirmed by a doctor using simple clinical algorithms and treated them under the DOTS. Community awareness regarding prevention and treatment of TB will be enhanced through meetings with the general public, village doctors, social elites, and health workers. Curing TB and preventing its spread in the community is an important strategy for reducing children’s vulnerability to TB.

Why are we asking you to participate?

We will screen your child with asking four simple questions to suspect him/her to have TB. If your child is positive with screening tool, a trained doctor will clinically evaluate your child for diagnosis of TB.TB is potentially a curable disease that requires prolonged treatment.  In a sub sample of children, we will collect gastric juices/sputum for evaluating two clinical algorithms with some specific markers of TB.  This study will help to identify a simple and accurate clinical score that can be used in diagnosing TB in children in this country as well as in other countries.  

What will we do if you agree to participate in the study?
If you agree that your child would participate in this study, we will do the following: 

· Interview of mother regarding health of children (annex A).

· If children would be suspected to have TB, they will be referred to health clinic for diagnosis of TB by a medical doctor.

· Clinical history and physical examination, X-ray of chest and skin test will be performed for diagnosis of tuberculosis

· In a sub sample, a small amount of gastric contents and sputum (if the child is more than 10 years old) will be collected for three consecutive days. For the collection of gastric juice your child will be admitted in the hospital for three days.
· Treatment of  child under DOTs, if he/she diagnosed to have tuberculosis.

By enrolling in this study, you will be giving us permission to use information collected from your children. Gastric content/sputum samples will be used for culture, microscopic and other investigations to evaluate presence of Mycobacterium Tuberculosis.

You will not have to pay for any treatment or lab tests; the project will cover the costs. 

Is there any risk from participating in the study?
Except for mild, temporary irritation during insertion of tube to collect gastric content there is no other risk to you or your child from participating in this study. We will use sterile disposable syringes and tubes, and take other precautions to prevent any problem.

What are the benefits from participating in the study?

Your child will directly benefit from participation in this study, because we will be able to determine if your children suffer from tuberculosis and treat accordingly. 
Are there any INCENTIVE (s) from participating in the study?

We will not give you/your child any money nor will you have to pay any money to us for you/your child’s participation in this study. Your child’s participation in this study may lead to new ways of preventing or treating TB. In this sense, one possible benefit of participating may be to improve the health of those who live in our country and other countries.

 Taking part in this research study is voluntary. You may decide that your child will not take part in this research study, or you may choose to withdraw your consent at any time.  You may refuse us to collect gastric content/sputum sample at any time.  
Any refusal for this study will not affect your status within any other studies in which you are currently participating.  Your choices will not, at any time, affect the commitment of your health care providers to administer medical care to you and your family. There will be no penalty or loss of benefits to which you are otherwise entitled.  In summary, there is no penalty for not participating in this research.

How about privacy, anonymity and confidentiality of personal and illness information?

We will keep all information collected from you/your child including the results of laboratory tests confidential, locked in a secure place under the responsibility of the principal scientific investigators from ICDDR,B, and the Damien Foundation. No one other than this group of investigators, regulatory authorities and the Ethical Review Committee (a group of experts which protects the interest of study participants) of ICDDR,B, and the Damien Foundation with whom we  are  collaborating, would have access to such information. Your child’s name and identity will not be disclosed while analyzing or publishing the results of this study.

What are the rights of the participants?

You are the only person to decide your child’s participation in this study. As noted above, you may decide to not participate in this study and may withdraw your child from the study at any time, without giving any reason. You may decide against giving answers to any or all questions or decline giving samples for tests, which will not affect the usual care and treatment that you receive from your community clinic or the Hospital.

Whom to contact for information?

If you have questions about the study or in the event of a research-related injury to your child, you may contact our study staff or: 

· Contact Dr. Tahmeed Ahmed at ICDDR,B personally or by telephone (number 9899206)
Without any hesitation if you have any questions about your/your child’s rights as a participant, you may contact:

· Mr. MA Salam Khan, Committee Coordination Secretariat, ICDDR,B, Dhaka, Tel: 8860523-32  extension 3206, cellular/ 0171- 1428989.
Declaration:

1. I have read this consent form and/or the study staff has read the consent form to me. The study staff has informed me, to my understanding, about the purpose of this study and its procedures, its risks and benefits, and my rights as a participant in a research study. They have answered any questions and satisfactorily addressed any concerns that I have. Based on the information provided: 


I agree to my child’s participation in this study.
I do not agree to my child’s participation in this study.
2. I agree to the collection, analysis and storage of my child’s gastric contents or sputum 

for culture, microscopy and PCR analysis for isolation of TB organisms.  I understand that any information about my child, if published, will be presented in such a way that my identity and the identity of my child will remain private.

3. I do not agree to the collection, analysis and storage of my child’s gastric contents or sputum for culture, microscopy and PCR analyses.



Signature/left thumb impression of the parent/ guardian of the child

Date

Signature of the Investigator/ Representative


            

Date

Signature of the witness







Date

Annex A: Criteria for Initial screening for suspecting of TB in children
1. Contact: A contact is defined as one living in the vicinity of the household or in frequent contact with a source case (e.g., care giver) with sputum smear-positive TB. Source cases also include those who are sputum smear-negative but culture-positive, are also infectious, but to a much lesser degree.

The following points concerning contact are of importance for suspecting TB in children:

• After TB is diagnosed in a child or adolescent, an effort should be made to detect the adult source cases, and especially other undiagnosed household cases.

• If a child presents with TB, then child contacts must be sought and screened as for any smear-positive source case. Children should be regarded as infectious if they are sputum smear-positive or have a cavity visible on X-ray of the chest.

2. Chronic cough: an unremitting cough that is not improving and has been present for >14 days (2 weeks).

3. Fever: for >7 days after common causes have been excluded.

4. Weight loss or failure to thrive: Perceived weight loss or failure to thrive.

Any two of the above screening criteria if fulfilled, children would be suspected of TB and referred to health clinic for diagnosis of TB.

Algorithms for diagnosis of childhood tuberculosis

Annex B: Modified Kenneth-Jones' Criteria for the Diagnosis of TB in Children*

	Score +3
	Score +2
	Score +1
	Score -1

	1.Recovery of AFB from sputum, gastric lavage, laryngeal swab etc.
	1. X-ray suggestive of lymphadenopathy with or without parenchymal lesions
	1. Non-specific X-ray changes
	BCG vaccination in the last 2 years

	2.Tuberculous granuloma, granulomatous lesions in lymph node biopsy or choroid tubercles on fundoscopy
	2.Suggestive physical findings: pleurisy, skin lesion, osteomyelitis, Pott's spine etc. 
	2.Compatible physical findings: erythema nodosum, phlyctenular cojunctivitis, meningitis, cervical lymphadenitis, arthritis,hemoptysis etc. 
	

	3. Positive Mantoux test induration exceeding 10 mm
	3.Doubtful Mantoux test (5-9 mm)
	3. History of contact with a patient suffering from TB
	

	
	4. Recent Mantoux test conversion from negative to positive


	4.Non-specific granuloma
	

	
	5. Contact with sputum positive patient
	5. Age below 2 years
	

	
	
	6. Non-response to therapy
	

	
	
	7. 3rd degree PEM
	


According to this scoring system, 7 or more points indicate unquestionable TB; 5-6 points indicate probable TB, therapy may be justified; 3-4 points indicate that further investigations are needed.

*Adapted from: M S Akbar. Synopsis of Child Health. Dhaka, 1995.

Algorithms for diagnosis of childhood tuberculosis
Annex C: WHO TB Score Chart for Use in the Diagnosis of TB in Children
      Score if feature present

	Feature
	0
	1
	2
	3
	4
	Score

	GENERAL

	Duration of illness (weeks)
	<2
	2-4
	
	>4
	
	

	Nutrition (% weight for age)
	>80
	60-80
	
	<60
	
	

	Family TB 

(past or present)
	Nil
	Reported by family
	
	Proved sputum positive
	
	

	Tuberculin test
	
	
	
	Positive
	
	

	Malnutrition
	
	
	
	Not improving after 4 weeks
	
	

	Unexplained fever and night sweats
	
	
	No response to malaria treatment
	
	
	

	LOCAL

	
	Large,  painless lymph nodes, sinus in neck, axilla, groin
	
	

	
	Joint or bone swelling 
	
	

	
	Abdominal mass or ascites
	
	

	
	CNS signs (change in temperament, lethargy, fits, coma, and usually abnormal CSF findings
	
	

	
	
	Angle deformity of spine
	

	TOTAL SCORE
	


A score of 7 or more indicates a high likelihood of TB, starting treatment is justified. 

Adapted from: World Health Organization. TB: a clinical manual for South East Asia. Geneva: WHO, 1997.



















    TB ambassadors 


    Field-supervisors  





1. Periodic discussions and meeting with parents,  community members and cured patients





2.  Mass media campaign will be used to disseminate the message to the public during the weekly bazzars byrendition of folk songs and drama.





Community members, village doctors, school teachers, adult patients, local elites and religious leaders will be counseled on the importance of early detection, treatment and prevention of childhood TB





Dissemination of       information





Counseling





Supervisors and CHWs ensure follow-up and treatment compliance





Treatment with anti-TB drugs under DOTS strategy














Sputum and stomach lavage  will send to ICDDR, B laboratory (selected) 





Children diagnosed with TB at the health complex
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Project doctor diagnose TB with children by simple clinical algorithm





All children suspected of having TB in the community are referred to the community health complex





Initial screening by TB ambassadors


(CHWs)





Supervised by field supervisors





Census:Children <15 yrs in the Community











Building awareness on childhood TB





Detection of childhood TB
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