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Project Summary


 Describe in concise terms, the hypothesis, objectives, and  the relevant background of the project. 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. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator: Dewan S. Alam


Project Name: Randomized, double-blind  controlled community trial to compare the efficacy of a short course (5-day) and the 10-day course of 20 mg/day of elemental zinc in the management of acute diarrhoea in young children
Total Budget:    US$ 223,994                      Beginning Date:   ASAP         Ending Date: 18 months from the start date


Diarrhoea continues to be a major cause of mortality and morbidity in young children especially in many developing countries. Although the mortality burden of diarrhoea has substantially reduced, largely due to improved case management through promotion and use of ORS over the last decade, the morbidity pattern remained almost unchanged. One of the major goals of current diarrhoea control programme is to to reduce the duration of diarrhoea, which still remains as an outstanding challenge. While ORS has important role in preventing deaths from acute dehydrating diarrhoea, it does not have any effect on the duration of the episode. Recent randomized controlled supplementation trials in developing countries have consistently shown that zinc has the potential to reduce the duration of diarrhoea as well as has preventive effect on childhood diarhroea in subsequent months. A study in Bangladesh has also shown that zinc supplementation reduced under five childhood mortality by a half. Currently, international health agencies recommend zinc as an important adjunct therapy to treat diarrhoea in developing countries where zinc deficiency is highly prevalent and diet is poor in zinc. The recommendation is to provide 20 mg elemental zinc daily for 10 days during each episode of diarrhoea. This recommended duration of zinc therapy is much longer than most acute diarrhoeal episodes, which usually resolve between 3-6 days. Zinc is a soluble nutrient and there is no known mechanism of storage in the body. From practical point of view, zinc therapy of shorter duration than 10 days should work considering the metabolic characteristics of zinc, the duration of acute diarrhoea and possible compliance issue. Again shorter the duration is more likely the treatment would be acceptable in the community. However, before recommending a shorter duration of therapy a careful evaluation of its efficacy needs to be determined. This study aims at evaluating the relative efficacy of two length of zinc therapy (5 vs 10 days) during acute diarrhoea in a rural community.

This study will be a community-based individually randomized placebo-controlled trial with 20 mg zinc daily and will be conducted in seven villages in the ICDDR,B Matlab study area. The study will require 2050 acute dirrhoeal episodes to be treated. One child will be eligible only once for the study that means 2050 independent diarrhoeal episodes will be required for the study. Children with acute diarrhoea will be randomly allocated to one of the two treatment schedules (20 mg of zinc daily for 5 or 10 days). Children who will be allocated to the shorter duration therapy will receive placebo for the remaining days to complete 10-day treatment. Daily surveillance at home will be conducted in the study by Female Field Workers (FFWs) to detect and enroll children with diarrhoea. FFW will visit each child in her surveillance area daily and administer zinc directly. Outcomes will also be assessed daily during routine home visit by FFWs.

During initial analysis outcome variables will be compared among treatment groups using one-way analysis of variance (ANOVA). Results of univariate analyses will be further examined in appropriate multivariate model controlling for possible confounding variables. All time series data will be analyzed using the Cox proportional hazards model, controlling for age and other covariates, and will be plotted on Kaplan-Meier survival curves. Patients who remain ill at day 10 will be right-censored. All outcomes related to the duration of diarrhoea will be compared by relative hazard ratios (RH) with 95% confidence intervals. Treatment failure (data will be binary), will be compared between groups as relative risk (RR) with 95% confidence intervals. Findings of this study will be immensely valuable for deciding recommendation for the duration of zinc therapy in the management of acute diarrhoea in young children and will have profound programmatic and policy implications for scaling up zinc intervention in the community.
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Description of The Research Project

Hypothesis to be tested:


Concisely list in order, in the space provided, 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.


Short course (5 days) zinc therapy at 20mg/day as an adjunct to oral rehydration therapy during diarrhoea is as effective as 10 days of therapy in reducing the duration of acute diarrhoea and preventing diarrhoea in subsequent three months in children aged 0 to 59 months in rural Bangladesh. 

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 (TYPE WITHIN LIMITS).


Primary aims:

1. To compare the efficacy of two different courses of zinc therapy (5 vs 10 day) at 20 mg/d as elemental zinc in preventing the incidence of diarrhoea during the subsequent three months in children 0-59 months of age.  

2. To assess the acceptability of zinc therapy during diarrhoea in rural children. 

Secondary aims:

1. To compare the efficacy of two different courses of zinc therapy (5 vs 10 day) at 20 mg/d as elemental zinc in reducing the duration of diarrhoea after the first 5 days.

2. To compare the proportion of children developing prolonged (>10d) of persistent diarrhoea (>14 d) between treatment groups.

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. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

Diarrhoeal illnesses continue to be major causes of morbidity and mortality among young children in many developing countries  QUOTE "(World Health Organization 1992)" 
(World Health Organization 1992)
. Recent estimates suggest 13% of all deaths in children younger than 5 years are attributable to diarrhoea  QUOTE "(World Health Organization 2002)" 
(World Health Organization 2002)
.  Reports in early 1980s showed an estimated 4.6 million deaths each year in under five children were due to diarroea  QUOTE "(Snyder & Merson 1982)" 
(Snyder & Merson 1982)
. More recent data suggest that over one fifth of all childhood death or in other words 2.5 million deaths are attributable to diarrhoeal illnesses  QUOTE "(Kosek, Bern, & Guerrant 2003)" 
(Kosek, Bern, & Guerrant 2003)
. However, some reports based on routine surveillance data suggest even further decline (1.4 million deaths per year) in diarrhoeal mortality  QUOTE "(Murray et al. 2001)" 
(Murray et al. 2001)
.  Although globally mortality burden due to diarrhoea has slightly declined over the last decades, diarrhoea still remains major cause of childhood death in developing countries. Prediction model to estimate child death by cause in 42 countries where 90% of global child deaths occur showed that the highest proportion of deaths (22% of total) are still attributable to diarrhoea (Morris et al). In Bangladesh alone an estimated 230,000 children die every year due to diarrhoea  QUOTE "(Piechulek, Al-Sabbir, & Mendoza-Aldana 2003)" 
(Piechulek, Al-Sabbir, & Mendoza-Aldana 2003)
.

Although diarrhoeal mortality has substantially declined over the last decades, the pattern of morbidity remained largely unchanged. Burden of diarhroeal morbidity still remains very high and poses an outstanding challenge for the health professionals and international health care agencies. Children in developing countries on average experience 3.3 episodes per year and may spend over 15% of their time with diarrhoea  QUOTE "(World Health Organization 1992)" 
(World Health Organization 1992)
. Review of literature on diarrhoeal morbidity showed that in developing countries each child on average suffer 2.2-2.6 episodes annually and although some reports showed even higher rate of diarrhoeal morbidity  QUOTE "(Parasahr, Bresee, & Glass 2003)" 
(Parasahr, Bresee, & Glass 2003)
. However in some countries the rates are much higher for example in Bangladesh recent report showed that children in rural Bangladesh suffer 4.6 episodes on average. On average each acute diarrhoeal episode continues for about 5 days  QUOTE "(Baqui et al.;Baqui et al. 2002)" 
(Baqui et al.;Baqui et al. 2002)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03502!Baqui, Black, et al. 2002 502 /id\00!\00 
. This means children spend substantial period of time with diarrhoeal morbidity. Besides high mortality and morbidity burdens, diarrhoeal illnesses also have negative consequences for the growth of young children which again make them more vulnerable to diarrhoea and other infectious illnesses  QUOTE "(Alam et al. 2000;Black, Brown, & Becker 1984;Torres et al. 2000)" 
(Alam et al. 2000;Black, Brown, & Becker 1984;Torres et al. 2000)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03527%Torres, Peterson, et al. 2000 527 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03514!Black, Brown, et al. 1984 514 /id\00!\00 
.

Given the continued high mortality and morbidity burden due to diarrhoea, prevention of deaths and reduction of the duration of diarrhoeal illnesses are now the primary foci of diarrhoea control programmes. Promotion and use of ORS has been successful in combating mortality due to dehydrating diarrhoea, its use, however, does not have any effect on the duration of the episode although some formulations claim to have some beneficial effect on the duration as well  QUOTE "(Bhattacharya et al. 1998;Wall, Swanson, & Cleghorn 1997)" 
(Bhattacharya et al. 1998;Wall, Swanson, & Cleghorn 1997)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03524"Wall, Swanson, et al. 1997 524 /id\00"\00 
. In recent years intervention with zinc in developing countries has shown promising results in reducing diarrhoeal duration as well as preventing diarrhoeal illnesses in the subsequent months. International health agencies currently recommend zinc as an essential adjunct treatment during diarrhoeal episodes.
Zinc is an important micronutrient and important component of many metalloenzymes which are involved in different metabolic activities in the body. Also zinc plays a major role in regeneration of gut epithelium and maintenance of normal immune function, absorption of electrolyte  QUOTE "(ACC/SCN & IFPRI 2000;Bhuiya & Mostafa 1993;Roy et al. 1992;UNICEF 2002)" 
(ACC/SCN & IFPRI 2000;Bhuiya & Mostafa 1993;Roy et al. 1992;UNICEF 2002)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03536#Sazawal, Jalla, et al. 1997 536 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03511!Roy, Behrens, et al. 1992 511 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03537$Weaver, Chapman, et al. 1985 537 /id\00$\00 
. However, zinc deficiency is highly prevalent in children in developing countries  QUOTE "(Hambidge 1992)" 
(Hambidge 1992)
. Severe zinc deficiency has been shown to be associated with a classic syndrome called acrodermatitis enteropathica which includes diarrheoa. Reversal of the symptoms with zinc supplementation has been well documented. Even a milder form of zinc deficiency is known to be associated with growth retardation, impaired immune function and increased risk of infectious disease in young children  QUOTE "(Bhutta et al. 2000;Hambidge 1992)" 
(Bhutta et al. 2000;Hambidge 1992)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03509\15Hambidge 1992 509 /id\00\15\00 
. Zinc is mostly contained in foods of animal origin such as meat, egg, and seafoods. The contribution of such foods in the diet of young children in developing countries is quite negligible. Also most cereal-based foods contain high amount of phytate and dietary fibres, which inhibits normal zinc absorption. These factors together increase the risk of dietary inadequacy, which is frequently exacerbated by substantial zinc loss during diarrhea  QUOTE "(Castillo-Duran, Vial, & Uauy 1988)" 
(Castillo-Duran, Vial, & Uauy 1988)
. Various reports suggest that 38-50% of the children in developing countries such as India and Bangladesh suffer zinc deficiency when a serum zinc cut-off 10.0 µmol/L is used  QUOTE "(World Health Organization 1983)" 
(World Health Organization 1983)
  QUOTE "(Sarker et al. 1985)" 
(Sarker et al. 1985)
. 

The important role of zinc in body functions, its role in improving diarrhoeal outcomes and prevention of diarrhea has been evaluated in different clinical and community  settings. Reports have shown strong association between diarrhoea and abnormal zinc status  QUOTE "(Hambidge 1992)" 
(Hambidge 1992)
. Substantial amount of zinc loss and negative zinc balance have also been documented  QUOTE "(Castillo-Duran, Vial, & Uauy 1988)" 
(Castillo-Duran, Vial, & Uauy 1988)
. Therapeutic and/or prophylactic effect of zinc supplementation on diarrhoeal incidence and duration has been documented in several populations including Bangladesh QUOTE "(Baqui, Black, Arifeen, Yunus, Chakraborty, Ahmed, & Vaughan 2002)" 
(Baqui, Black, Arifeen, Yunus, Chakraborty, Ahmed, & Vaughan 2002)
. Another earlier study in Bangaldesh reported that zinc supplementation improved markers of instestinal permeability assessed by lactulose and manitol among young children  QUOTE "(Roy, Behrens, Haider, & et al 1992)" 
(Roy, Behrens, Haider, & et al 1992)
. A randomized clinical trial in an urban hospital showed a substantial reduction (13%) of overall diarrheal duration and also found to be associated with 43% reduction of prolonged diarrhoea (beyond 7 days) when zinc is given as supplement in addition to standard management of diarrhoea  QUOTE "(Faruque et al. 1999)" 
(Faruque et al. 1999)
. Another randomized double-blind clinical trial reported 30% reduction in acute diarrhoeal duration, stool volume and less consumption of oral rehydration solution in malnourished children supplemented with 40 of zinc daily  QUOTE "(Dutta et al. 2000)" 
(Dutta et al. 2000)
. A more recent randomized placebo controlled trial in Brazilian children showed more than 50% reduction in hospitalization time with diarrhoea and the frequency of watery stool and other diarrhoeal outcomes  QUOTE "(Al-Sonboli et al. 2003)" 
(Al-Sonboli et al. 2003)
. In this study zinc was only provided for a maximum duration of 5 days at daily dose of 22.5 mg (for 3-6 mo) or 45 mg (older children 7-60 mo) in the form of effervescent tablets. However, children included in this study already spent 3.5 days before enrollment, which does not provide any answer with regard to what would have happened if the therapy was started or initiated soon after the onset of diarrhoea. Nevertheless, results indicate that even a shorter course of zinc as an adjunct therapy might be sufficient to benefit children with diarrhoea. 

Consistent with the clinical trials, rigorously designed randomized community based intervention studies have also showed beneficial effects of zinc supplementation different diarrhoeal outcomes. In India zinc supplementation in young children has been shown to be associated with reduction in number of watery stools and reduced duration of episode  QUOTE "(World Health Organization 1983)" 
(World Health Organization 1983)
.  Zinc supplementation during diarrhoea in rural children has been shown to reduce the duration of diarrhoea by 24% and also shown to be associated with lower incidence of diarhroea and acute lower respiratory infection in young children in rural Bangladesh  QUOTE "(Baqui, Black, Arifeen, Yunus, Chakraborty, Ahmed, & Vaughan 2002)" 
(Baqui, Black, Arifeen, Yunus, Chakraborty, Ahmed, & Vaughan 2002)
. Although the intervention was designed and promoted for 14 days, the average duration of supplementation was seven days. Other striking and even more important finding of that study was the 50% reduction of non injury mortality in the intervention group, the estimate, which remained, unchanged even after controlling for confounding variables and possible design effect. A randomized, double-blind placebo-controlled trial with low dose zinc (5 mg/day) supplementation in low birth weight infants in a slum community has shown a 40% reduction in diarrhoeal morbidity and also positive effect on linear and ponderal growth QUOTE "(Sur et al. 2003)" 
(Sur et al. 2003)
. However, the difference was higher when breastfeeding was stopped. These findings substantiate the role of zinc in the prevention of diarrhoea in the disadvantaged and presumably those who are at risk of inadequate intake. A dietary intervention study aimed at enhancing the bioavailability of micronutrient including zinc in older African children (30-90 mo) showed significant reduction in common infectious illnesses including diarrheoal morbidity  QUOTE "(Yeudall et al. 2002)" 
(Yeudall et al. 2002)
. 

Effect of zinc supplementation on respiratory tract infection has been assessed in several trials. A recent randomized controlled intervention trial in urban slum in Bangladesh has shown a significant reduction in acute lower respiratory infection in zinc deficient children  QUOTE "(Osendarp et al. 2002)" 
(Osendarp et al. 2002)
. This study also showed a greater growth rate in deficient children. Although the children with adequate status showed an improvement in the biochemical status of zinc, no difference in morbidity or growth was observed. However, a clinical trial in India reported no difference in recovery from severe pneumonia when supplemented zinc in patients with measles accompanied by pneumonia  QUOTE "(Mahalanabis et al. 2002)" 
(Mahalanabis et al. 2002)
. A recently implemented clinical trial in Bangladesh observed significant reduction in duration of hospitalization in severe pneumonia when given zinc in addition to standard management (Brooks and Yunus et al,2004). However, Meta analysess of large number of zinc intervention studies have shown that zinc supplementation in young children is beneficial for treating children with acute and persistent diarrhoea and also have preventive effect on the incidence of diarrhoea and pneumonia  QUOTE "(Bhutta, Bird, Black, Brown, Gardner, Hidayat, Khatun, Martorell, Ninh, Penny, Rosado, Roy, Ruel, Sazawal, Shankar, & (The Zinc Investigators' Collaborative Group) 2000)" 
(Bhutta, Bird, Black, Brown, Gardner, Hidayat, Khatun, Martorell, Ninh, Penny, Rosado, Roy, Ruel, Sazawal, Shankar, & (The Zinc Investigators' Collaborative Group) 2000)
.

Zinc is now being promoted and recommended as the important adjunct therapy for all children with diarrhoea . The recommendation is to administer 20 mg elemental zinc in the form of effervescent tablet once daily for 10 days which is considered to be safe. In fact, most literature suggests that zinc is relatively non-toxic and humans show considerable tolerance to high intake of zinc  QUOTE "(Hambidge, Casey, & Krebs 1986)" 
(Hambidge, Casey, & Krebs 1986)
. The average duration of acute diarrhoeal episodes is quite short (about 3-6 days) and zinc is a soluble micronutrient with no known storage mechanism in the body and therefore must be ingested daily for the maintenance of health (Ganong 2001) . The recommendation that zinc should be given for 10 days which is much longer than most diarrhoeal episodes and is likely to be associated with non adherence with the treatment. Such recommendation might result in poor compliance and have cost implications. Since most acute diarrhoeal episodes are of very short duration and there is no possibility for building up of stores of zinc, a shorter course might be more practically acceptable and as effective as longer duration therapy in treating diarrhoea in the community. The purpose of this study is to evaluate the efficacy of two different length of zinc therapy on the duration of diarrhoeal episode.  The study will also assess the preventive effect of zinc therapy on the incidence of acute diarrhoea in the following 3 months during the study period. The safety issue of patients is also important especially when designing community based delivery strategy for management of diarrhoea. Although zinc has wide safety margins, a shorter course at the level of double the RDA is likely to be safer than longer duration therapy. Daily therapy with zinc during acute diarrhoeal episode is required to replenish the concurrent loss and also to achieve better zinc status for the optimal beneficial effect. So the recommendation regarding the optimal duration of zinc therapy during acute diarrhoea needs careful evaluation in the community. 

Rationale and significance of the study

Evidence from epidemiological studies suggest that zinc supplementaion during diarrhoea in presumably deficient populations substantially reduce the duration of diarrhoea and also have some preventive effect on childhood diarrhoea. Study in Matlab has demonstrated that an average duration of seven days of zinc intervention during diarrhoea has significant beneficial effect on diarrhoeal morbidity, and also on childhood mortality, which has been shown to be reduced by 50%. Zinc supplementation during diarrhoea has been shown to reduce the incidence of diarhroea by 15%. The overall benefits of zinc intervention in developing countries have potential implications for zinc deficient populations where high incidence of diarrhoea also co-exists. This may also have potential implications for the management of diarrhoea at home in developing countries. Effect of zinc on diarrhoeal outcome in zinc deficient population has a biologically plausible explanation. International health agencies therefore currently recommend zinc supplementation as an important adjunct therapy for children with diarrhoea in developing countries where diets are poor in zinc. The current recommendation is to provide 20 mg zinc daily for 10 days.  However, this recommended duration of treatment much longer than most diarrhoeal episodes, which resolves between 3-6 days. Also the maternal urge for medication for diarrhoea is relatively higher during the first few days. Common paediatric practice is often under pressure to prescribe medication during this high purging time although most of the medications are often considered unnecessary and deemed to be harmful. Antibiotic treatment when indicated for diarrhoeal illnesses usually given for three days. Since zinc is being recommended for routine therapy for diarrhoea in the community some practical concerns related to the optimal duration and efficacy need careful evaluation. Considering the average duration of acute diarrhoeal episodes and zinc as soluble nutrient, a shorter duration of therapy to compensate for the deficiency and also to replenish the possible loss during diarrhoea deserves further evaluation. Because, if efficacious, a shorter course would more likely to be acceptable in the community and also likely to increase the adherence to the treatment. The findings of this proposed study will be immensely valuable for deciding the duration of zinc treatment and will have profound programmatic and policy implications for scaling up zinc intervention in the community.

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. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS). 


Study design

The proposed study will use a prospective, double-blind, randomized design in which all study children with diarrhoea will receive zinc treatment for the first 5 days and then they will receive either zinc or a placebo for the second 5 days of the 10 day  course according to random allocation to evaluate the efficacy of shorter course of zinc treatment (5 days vs 10 days) during diarrhoea in children less than 5 years of age. Children with diarrhoea will be detected through routine daily surveillance by trained Female Field Worker (FFW) in the study area and will be enrolled into the study soon after detection and the informed consent of the parent is obtained. Zinc will be administered daily by FFWs as 20 mg elemental zinc as single dose for  5 or 10 days. Dispersible zinc tablets in blister pack produced by Nutriset® used in the national zinc scaling up project will be used for the study. The placebo will also be dispersible tablets identical and undistinguishable from zinc tablet in terms of appearance, colour, taste and flavour will be obtained from the same manufacturer. The first episode of a child will be treated as part of this study although children will be encouraged to take zinc if s/he develops diarrhoea during the study period. The dose is about double the Recommended Daily Allowance (RDA) for the children which has been chosen considering the poor zinc status of the children to be included and replenishment of possible loss of zinc during diarrhoeal episode and also to be consistent with the current recommendation in the zinc scaling up initiative. Outcome will be assessed daily during routine visit using a precoded questionnaire. Although all the children will receive zinc treatment for one of the two durations, ones who will be randomly assigned to shorter duration (5 day) will receive zinc for the first 5 days and then placebo for the rest of the days to complete 10 days intake.

Study site and population

The study will be conducted in seven villages in the ICDDR,B study area in Matlab, a rural area 55 km South East of the country’s capital Dhaka.  ICDDR,B has been maintaining a Demographic Surveillance System (DSS), currently Health and Demographic Surveillance System (HDSS) in that area since 1966 which currently covers ~220,000 population living 142 villages  QUOTE "(ICDDR 2002;van Ginneken et al. 1998)" 
(ICDDR 2002;van Ginneken et al. 1998)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\18C:\5CALL_DATA_RE\5CRM9\5Cdewan\03\00\03116*van Ginneken, Bairagi, et al. 1998 116 /id\00*\00 
. HDSS maintains regularly updated demographic data on the total population in the study area. Nearly a half of the study area, called the Intervention Area, receives health care and family planning services from ICDDR,B in addition to the government health care services and the other half, called the Comparison Area,  receives usual health care from the government facilities although ICDDR,B field workers collect basic health and demographic data in a similar way as in the intervention area. These villages will be chosen from the Comparison Area of ICDDR,B considering the closer comparability to other rural areas in Bangladesh and also the accessibility and previous experience of conducting similar studies in that area.
Enrolment

All eligible infants and children available in the six study villages will be first identified and listed from from the Health and Demographic System database. Also a door-to-door survey will be conducted by FFWs to complete the list because the HDSS database might not be updated for some of the young infants. Following identification of eligible subjects a verbal consent will be obtained for possible participation in the study if the child develop diarrhoea. Only the incident cases of diarrhoea will be eligible for enrollment into the study. Full informed written consent of the mother or legal guardian of each child will be obtained before enrollment into the study. Each household will be interviewed in their homes by trained FFW and data on general health, demographic, socioeconomic status and household characteristics will be collected using pretested structured questionnaires. 

Anthropometric measurements

FFWs will measure weight, length/height and MUAC using calibrated equipment and following standardized procedures  QUOTE "(Gibson 1990)" 
(Gibson 1990)
. All workers who will be involved in anthropometric measurements will go through a WHO suggested anthropometric standardization procedures before being allowed for actual data collection. Weight will be measured by Salter type of scale to the nearest 100 g and length/height will be measured to the nearest 0.1 cm using locally constructed length board or height stick. Z-scores for height-for-age, weight-for-height and weight-for-age will be calculated by comparing weight and height data with NCHS reference population using appropriate software  QUOTE "(Hamil et al. 1979)" 
(Hamil et al. 1979)
. MUAC will be measured to the nearest mm with inelastic TALC MUAC tape.
Zinc treatment and morbidity surveillance

The main data collector will be the Female Field Workers (FFW) who will be local residents with minimum 10th grades of qualification. Each worker will visit each child daily in her surveillance area. Surveillance data showed that 0.8-10.6% children 6-59 months suffer diarrhoea in any given day  QUOTE "(Helen Keller International (HKI) 2002)" 
(Helen Keller International (HKI) 2002)
. It is expected that about 3-5% of the children will have diarrhoea in the study area in any given day and therefore each FFW will have about 2-3 children with diarrhoea in her surveillance unit per day. When FFWs will find cases of diarrhoea they will enroll the cases as per inclusion and exclusion criteria (p19) and will administer zinc tablet to all children with diarrhoea for the first 5 days and then administer either zinc or a placebo for the second 5 days according to random allocation. Diarrhoea cases with severe dehydration or unable to eat and drink will not be enrolled in the study but will be referred to Matlab hospital for management. Similarly, when FFWs, during the surveillance of enrolled children, would detect cases of some or severe dehydration or diarrhoeal children unable to eat and drink or any other complications they will also be referred to the hospital. The zinc and placebo preparations will be identical in size, appearance, flavour and will be packaged in an identical form. She will keep track of intake of zinc for each child and duration of diarrhea. She will also collect data on diarrhoea and other co-morbidities on a precoded questionnaire during each visit by interviewing the mothers. In case of severe vomiting (more than four times per hour) the child will be referred to the hospital without further delay.  Pattern and timing of vomiting will also be recorded to assess whether it is related to zinc treatment or not.

 Assessment of acceptability

The acceptability will be assessed by questionnaire and by direct observation during administration (caretaker’s report and observation). Mother will be asked whether the child was given zinc during diarrhoea before or not. Caretaker will be asked whether zinc is accepted the same or better or worse compared to other medicines if the child had medicine during any earlier illness. The mother or caretaker will also be asked whether she will give zinc if the child get diarrhoea again in future (possible responses: yes, may be, no and don’t know ). Mother will also be asked whether she would recommend zinc for other children if they have diarrheoa. Spitting and/or vomiting will be noted if occur within 15 min of the administration of the medicine. 

Sample size estimates 

The main purpose of the study is to evaluate the efficacy of shorter course (5 days) zinc therapy compared to a 10-day therapy which is being recommended in scaling up of zinc intervention during diarrhoea in the community. The primary outcomes to be evaluated are the duration of diarrhoeal episode and the possible preventive effect of diarrhoea during the subsequent three months. We hypothesize that shorter course (5-day) will be as effective as the 10-day course in reducing the duration of diarrhoeal episode and in preventing diarrhoea in the subsequent three months in the community. Recent study in the same area has shown that the average duration of diarrhoea in the non-intervention group is about 5.8 days the standard deviation of diarrhoeal duration is 4.7 days. To detect a difference no greater than 0.75 day in diarrhoeal duration between groups with a power of 80% and two-tailed significance level of 5% using the estimates from the previous study we need to recruit 617 children with diarrhoea in each group. In total, about 1400 children with diarrhoea will be required for the study considering the possible refusal or dropouts which would not possibly exceed 10% in that community. However, for assessing the preventive effect of zinc therapy, assuming that both 5 and 10 days therapies would have the same preventive effect (15% reduction) and would not differ between treatment groups. Assuming a probability of having a second episode in three months of 0.425 and the difference (D) between treatment group as 0.05 (which is about 12%  difference), the number of children with diarrhoea needed to be followed would be 2050 using the formula for equivalence study suggested by Blackwelder (1982). 

n = (Z 0.95 + Z 0.80)2 [Ps(1-Ps) + Pn(1-Pn)] / (Ps-Pn-D)2
Where: 
Ps  and Pn , which have been assumed equal are the proportion of children who will have diarrhoea in 5 and 10-day supplemented group respectively.


D is the difference (~12%) that has been assumed to calculate the sample size.

All incident cases of diarrhoea will be eligible for the study. Once recruited into the study, the child will not be eligible for this study if s/he develops diarrhoea again. However, since zinc is known to be beneficial for children with diarrhoea, all children who will develop diarrhoea in subsequent period will receive zinc. To achieve that we need to include approximately 19,200 population as the children 0-59 months constitute 12% of the population and about 90% of the children will have a diarrhoea episode in 12 months. According to the latest HDSS report, proposed seven villages in the Matlab Comparison Area have adequate number of children available for the study. The number of children available in the seven villages will allow us to achieve the sample size and measure the outcomes of interest within the study time frame even after considering that about 10% of the children would not experience any diarrhoea during 13 month of field data collection. 

Definitions

· Diarrhoea will be defined as 3 or more loose or liquid stools in previous 24 hours.

· End of a diarrhoea episode will be considered if the child remains diarrhoea free for three consecutive days.

· Duration of a diarrhoea episode will be defined as the time period between the onset and end of the episode. 

· Preventive effect of different duration of zinc therapy will be quantified as the relative risk of having diarrhoea in the subsequent three months following receiving zinc treatment for a diarrhoeal episode. 
· Treatment failure will be defined as failure to manage diarrhoeal cases successfully at home. Sings of home management failure will include inability to eat or drink or excessive vomiting, or signs of severe dehydration. 

Inclusion criteria

1. Age less than 5 years of either sex, male or female

2. Diarrhoea less than 48 hours 

3. Did not receive any medication other than ORS

4. Absence of complication or co-morbidities

5. Absence of severe dehydration

Exclusion criteria

1. Older than 5 years 

2. Diarrhoea more than 48 hours

3. Unable to eat and drink

4. Already received multiple treatment including zinc

5. Presence of co-morbidities or complications

6. Severe dehydration 

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 equipments that will be required for the study. For field studies, describe the field area including its size, population,  and means of communications. (TYPE WITHIN THE PROVIDED SPACE).  


The ICDDR,B Matlab Field Research Area has been in existence since early 1960s. The Centre is internationally reputed for its contribution in research and services particularly in family planning, child survival, nutrition and public health areas. ICDDR,B has been maintaining demographic and health surveillance in Matlab covering 230,000 population and also providing community and clinic based health services. The centre has excellent research infrastructure, modern laboratory facilities and computerized data handling capacity. Matlab field study area offers an excellent facility for this study. Existing field staff in Matlab offers a pool of highly experienced and trained workers who will be engaged in this study. Public Health Sciences Division has long experience of conducting and analyzing longitudinal studies. All these available facilities will be utilized as much as possible for best possible implementation of the study.

Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical softwares 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. (TYPE WITHIN THE PROVIDED SPACE).

Data will be examined for their distributions and necessary transformations will be considered if necessary. Numeric data will be presented as mean and standard deviation and categorical data will be presented as number and percentages. Outcome variables will be compared among treatment groups using one-way analysis of variance (ANOVA). Results of univariate analyses will be further examined in appropriate multivariate model controlling for possible confounding variables. The main outcome of interest will be the duration of diarrhea as measured from the time from start of therapy to the time at which diarrhea resolves. All time series data will be analyzed using the Cox proportional hazards model, controlling for age and other covariates, and will be plotted on Kaplan-Meier survival curves. Patients who remain ill at day 10 will be right-censored. All duration outcomes will be compared by relative hazard ratios (RH) with 95% confidence intervals. As time is measured in discrete intervals, ties will be assessed using the exact partial method of adjustment, which although more calculation intensive, is more precise for discrete time intervals. The model will be tested for interaction between covariates. Proportional hazard assumptions will be tested using tests of specification (re-estimation, analysis and plotting of Schoenfeld residuals, and goodness of fit) where appropriate. Treatment failure data is binary, and can be compared between groups as relative risk (RR) with 95% confidence intervals. Association of covariates with the likelihood of treatment failure will be tested by standard univariate and multivariate methods to rule out confounding or interaction, and will be fitted on a logistic regression model.  

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.

Mothers or legal guardians of the study participants will be provided with adequate information with regard to the study procedures and will be enrolled in the study only after obtaining informed written consent.  All participants will have the liberty to withdraw at any time from the study without any obligation and without jeopardizing their access to ICDDR,B and government health services in Matlab. Any study participant with diarrhoea becomes unmanageable at home or develop any complication will be given immediate treatment and advice, and if needed will be referred to Matlab Dirrhoea Treatment Hospital which provides both outpatient and hospitalized care free of charge. Confidentiality of information provided by the study participants will be strictly maintained. Ethical approval for this study will be sought and obtained from the Ethical Review Committee in ICDDR,B before implementation begins.
Use of Animals

Describe in the space provided the type and species of animal 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.


No animal will be used in this study.
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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 Bangladesh through a training programme.


Preliminary results will be disseminated through short reports and working papers. Major results and conclusions will be disseminated through working papers, journal articles and presentations at national, regional and international conferences and meetings.

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. (DO NOT EXCEED ONE PAGE)


The project has been developed through participations and contribution from scientists within the Centre from different Divisions (PHSD, FHRP and The Executive Director’s Division) and other collaborative partners from home and abroad. Roles of individuals have been defined on the cover page. 

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.


Principal Investigator 

	CURRICULUM VITAE

	Name: Dewan Shamsul Alam 

Date of birth: 26 August 1957
	CURRENT POSITION Associate Scientist GPO Box 128 , Public Health Sciences Division 

ICDDR,B
	ADDRESS

GPO Box 128

Dhaka-1000

Bangladesh

Phone: +88028811751 

Ext 2209 

Fax: 880 2 882 6050 

Email: dsalam@icddrb.org

	Nationality: Bangladeshi
	Countries of Experience: 

Bangladesh, Nigeria, Australia, The Netherlands 
	


EDUCATIONAL BACKGROUND 

INSTITUTION AND LOCATION 

DEGREE 
YEAR(s) 
MAJOR FIELD OF STUDY         Wageningen University, Wageningen, 
Ph.D. 

2001 
International Nutrition, Biostatistics, Human nutrition, The Netherlands                                                                                         Food Technology, Biotechnology and Epidemiology University of Queensland, Brisbane, 
M. Med. Sc. 
1996 
Epidemiology, Biostatistics. 

Australia                                                                                             
Community Nutrition, Nutritional Epidemiology University of Queensland, Brisbane, 
M.C.N 

1992
Community Nutrition, Epidemiology, Biostatistics. Australia 

Sir Salimullah Medical College, 

M.B.B.S. (MD*)1982
Anatomy, physiology, biochemistry, pharmacology, University of Dhaka, 





Bangladesh medicine, paediatrics, surgery.                                                                                                                                                                                

*Bachelor of Medicine and Bachelor of Surgery (MBBS) degree is equivalent to an MD of USA plus one year of Clinical Internship. 

PROFESSIONAL EXPERIENCE 

2002 June –date
Associate Scientist, Public Health Sciences Division, ICDDR,B 

1994 Aug –2002
May Senior Medical Officer Matlab Health Research Centre, PHSD, ICDDR,B 

1991- 1994

Senior Graduate Research Assistant, University of Queensland, Brisbane. 

1985 –1994

Medical Officer, Matlab Health Research Centre, PHSD, ICDDR,B 

1983 –1984

Resident Medical Officer, Holy Ghost Hospital, Apapa, Lagos, Nigeria 

1982 -1983 
Medical Officer, In-service Training, Bangladesh Health Services, Ministry of Health and Family Welfare, Government of Bangladesh. 

RECENT PUBLICATIONS 

Alam DS, Marks GC, Baqui AH, Yunus M, Fuchs GJ. Association between clinical type of diarrhoea and growth of children younger than 5-year old in rural Bangladesh. International Journal of Epidemiology 2000;29:916-921. 

Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Fuchs GJ. Energy stress during pregnancy and lactation in rural Bangladeshi women: consequences for maternal nutrition. European Journal of Clinical Nutrition 2003;57: 151- 

156. 

Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Wahed M, Fuchs GJ. Effects of dietary fat supplementation during pregnancy and the first six months of lactation on vitamin A status of women and their infants (Submitted ). 

Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Wahed M, Fuchs GJ. Validity of IVACG Simplified Dietary Assessment (SDA) in identifying pregnant and lactating women at risk for vitamin A deficiency in rural Bangladesh (Submitted). 

Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Fuchs GJ. Infant feeding practices, morbidity and growth during the first six months of life in rural Bangladesh (to be submitted). 
_________________________________________________________________________________________

BIOGRAPHICAL SKETCH

Provide the following Information for the key personnel In the order listed on Form Page 2. Photocopy this page or follow this format for each person.

	NAME

Mohammad Yunus
	POSITION TITLE

Senior Scientist and Head, Matlab Health research Programme, PHSD, ICDDR,B

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

	INSTITUTIONAL AND LOCATION
	DEGREE
	YEAR(s)
	FIELD OF STUDY

	Dhaka Medical College, University of Dhaka 

London School of Hygiene and Tropical 

Medicine, London, UK
	M.B.B.S.

M.Sc.
	1968

1982 
	Medicine

Community Health in Developing Countries


RESEARCH AND PROFESSIONAL EXPERIENCE: Concluding with the present position, list, In chronological order, previous employment, experience, and honors. Include present membership on any Federal Government public advisory committee. LIst, in, chronological order, the titles, all authors, and complete references to all publications during the past three years and to representative earlier publications per1inentto this application. If the list of publications in the last three years exceeds two pages, select the most per1lnent publications. DO NOT EXCEED TWO PAGES. 
Apr' 1978-Mar' 1980
Physician-in-charge, Cholera Research Laboratory and ICDDR,B 

Mar' 1980-0ct' 1983
Head, Matlab Station, ICDDR,B 

Oct' 1983-Sep' 1985 
Coordinator, Matlab Station and MCH-FP Extension Project, ICDDR,B 

Sep' 1985-Dec' 1996 
Coordinator, Matlab Health and Research Centre, ICDDR,B 

Dec'1996-Current 
Head, Matlab Health Research Programme, Public Health Sciences Division, ICDDR,B 

Jan' 1993-May 2000 
Scientist 

Jun'2000-Current 
Senior Scientist 

May'1997-June 2001 
Senior Associate, Department of International Health, Johns Hopkins University School of Public Health, USA 

Publications (selected): 

Alam DS, Marks GC, Baqui AH, Yunus M, Fuchs Gl. Association between clinical type of diarrhoea and growth of children under 5 years in rural Bangladesh. International 1 of Epidemiology 2000:29: 

Bresee JS, Arifeen SE, Azim T, Chakraborty J, Mounts AW, Podder G, Gentsch JR, Ward RL, Black RE, Glass RI, Yunus M. Safety and immunogenecity of tetravalent rhesus-based rotavirus vaccine in Bangladesh.  Pediatr Infect Dis J 2001 Dec; 20(12): 1136-43.

Zaman K, Yunus M, Rahman A, Chowdhury HR, Sack DA.  Efficacy of a packaged rice oral rehydration

solution among children with cholera and cholea-like illness.  Act. Paediatr 2001 May; 90(5): 505-10.

Ali M, Emch M, Yunus M, Sack RB.  Are the environmental niches of vibrio cholerae 0139 different from those of  vibrio cholerae 01 ElTor?  Int J Infect Dis 2001; 5:214-219.

Longini IM Jr., Yunus M, Zaman K, Siddique AK, Sack RB, Nizam A.  Epidemic and endemic cholera trends over thirty-three years in Bangladesh.  J Infect Dis 2002 Jul 15;186(2):246-51.

Ali M, Emch M, Donnay JP, Yunus M, Sack RB.  The spatial epidemiology of cholera in an endemic area of 

Bangladesh.  Soc. Sci Med 2002 Sept; 55(6):1015-24.

Baqui AH, Black RE, Arifeen SE, Yunus M, Chakraborty J, Ahmed S, Vaughan JP.  Effect of zinc supplementation  started during diarrhoea on morbidity and mortality in Bangladeshi children: Community randomized trial. Br. Med J 2002 Nov 9; 325 (7372): 1059-64. 

Sack RB, Siddique AK, Longini IRA, Nizam A, Yunus M,  Morris G, Ali A, Huq A, Islam S, Calwell RR, 

Sack DA.  A four study of vibrio cholerae in four rural areas of Bangladesh.  J Infect  Dis 2003 Jan 1; 

187(1):96-101.

Colwell RR, Huq A, Islam MS, Aziz KMA, Yunus M, Khan NH, Mahmud A, Sack RB, Nair GB, 

Chakraborty J, Sack  DA, Russek-Cohen E.  Reduction of cholera in Bangladeshi villages by simple filtration.  

PNAS Feb 4, 2003;100(3):1051-1055.

Zo Y-G, Rivera ING, Russek-Cohen E, Islam MS, Siddique AK, Yunus M, Sack RB, Huq A, Colwell RR.  

Genomic profiles of  clinical and environmental isolates of vibrio cholerae 01 in cholera endemic areas of 

Bangladesh.  PNAS Sept. 17, 2002;99(19):12409-12414.

Brooks WA, Yunus M, Santosham M, Wahed MA, Nahar K, Yeasmin S and Black RE,2004. Zinc for sever pneumonia in very young children: double-blind placebo-controlled trial, the Lancet Vol 363, May 22, 2004 PP 1683-88 

Detailed Budget for New Proposal


Project Title: Efficacy of short course (5 days vs 10 days) zinc therapy with 20 mg elemental zinc daily in the treatment and prevention of acute diarrhoea: A double-blind individually randomized controlled community trial

Name of PI: Dewan S. Alam


Budget Justifications


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


Personnel 

Dr. D. S. Alam, Associate Scientist with special expertise in public health and nutrition epidemiology, will serve as the Principal Investigator (50% time commitment). He will have the overall responsibility for the study design, implementation, data analyses, and reporting. He will also ensure coordination, administrative supervision and timely completion of overall project activities. Dr. M Yunus, Senior Scientist, with 12% time commitment and Dr. Shams El Arefeen, Epidemiologist, with 6% will provide scientific expertise in the epidemiological aspects of the study particularly in the design, analysis and interpretations of the findings.  Both Drs. Yunus and Arefeen will serve as Co-Principal Investigator to the project. Dr. AH Baqui, Research Associate Professor, Bloomberg School of Public Health, Johns Hopkins University and ICDDR,B Adjunct Scientist, will work as Co-Investigator with 6% time commitment. Dr. Baqui with his extensive experience in zinc intervention studies will provide scientific input and technical advice with regard to study design, implementation and data analysis. Prof. RE Black, Bloomberg School of Public Health, Johns Hopkins University with 5% time commitment but without any salary support will provide technical guidance in data analysis and interpretation. Dr. H. R. Chowdhury will serve as a Co-Investigator with 20% time commitment and will provide assistance in field implementation, training of field workers, administrative supervision and quality assurance of data collection. Dr. Charles C Larson and Dr. David Sack both will serve as Co-Investigator to the project with 5% time commitment of each. They will provide technical support in the project design and data interpretation. However, no salary support is requested for Drs Larson and Sack from the project.

Field/Office Staff 

One Study Medical Officer at NOA level (100% time commitment) will be recruited to coordinate and supervise overall project activities and to provide medical backup to the project. We budget for 50% time of a Field Research Manager who will supervise and assist other field staff for smooth operation in the field. Fund is requested for one Field Research Officer (GS5) to maintain field schedule, supervise field activities and check data forms for completeness and errors.  Two Senior Field Research Supervisors (FRS) will be recruited to work under the supervision of FRO and help him implement the field activity and supervise the work of Female Field Workers (FFW) practically. They will also assist FFWs, if needed, explaining the study procedure to the mothers of the study children.  One Office Assistant/Clerk (GS3 level) will be hired to to provide administrative and logistic support to the project including ensuring timely arrangement of field transportation other logistic supports required in the field. Fund is requested for two Data Management Assistants (GS 3) to enter data on computer and they will also check records and data forms for completeness before entry. One Office Attendant (GS2) will also be hired for logistic support. Twenty-five FFWs will be recruited for the field survey and data collection. They will work as the main data collectors in the field. Eight porters/rickshaw pullers/boatman will be hired from the local community. They will communicate with subjects and field staffs and also assist FFWs in carrying out their activities. They will also work as messengers.

Equipments, supplies and interdepartmental cost

Funds are requested for procuring weighing scales , length board/height stick, computer, printer, supplies and materials required for the study.  Funds have also been requested for HDSS, which will provide services to project with respect to generating list of eligible subjects and other socio-demographic information. We requested fund for some office furniture such as filing cabinets for safe storage of data forms and other valuable materials required for the study.

Travel

Local travel will include travel between Dhaka and Matlab by the Investigators and important visitors using ICDDR,B Transportations. The study will also require extensive travel within Matlab study area by the field staff and supervisors to invite and motivate participants. ICDDR,B water transport (speedboats) or land transport (Jeeps/Microbus) will be used in Matlab for transportation of study participants from distant villages if necessary. Funds are also requested for international travels by the PI to attend relevant meetings/conferences. International travel costs will include airfare, per-diem and other admissible costs such as visa fees, in-transit per-diem or lay over costs, airport-hotel, taxis etc.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)


APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form


Title of the Research Project:  Efficacy of short course zinc therapy (5 vs 10 days) with 20 mg elemental zinc daily in the treatment of acute diarrhoea: A double-blind individually randomized controlled community trial 


Principal Investigator: Dewan S. Alam


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.


Diarrhoeal illnesses continue to be one of the major causes of morbidity and mortality among young children in developing countries including Bangladesh. Although mortality has been largely reduced in recent years mostly due to the use of Oral Rehydration Solution (ORS) during the episode, the morbidity burden particularly the duration of the episode remains unchanged. Therefore the reduction of the incidence and duration of diarrhoea are currently the major goals of diarrhoea control programmes. While ORS saves lives from acute dehydrating diarrhoea it has no effect on the duration or incidence of diarrhoeal episodes. Recent studies have shown that zinc supplementation during diarrhoea can effectively reduce the duration of diarrhoeal episode also can reduce the risk of diarrhoea in subsequent month following the treatment for an episode. This is particularly true for children who are deficient. In Bangladesh zinc is very low in the diet in general and many children have inadequate zinc status. A substantial amount of zinc is lost through stool during diarrhoea which depresses the zinc level further in these children. As zinc has been found to be effective in reducing the duration of diarrhoea, currently a 10 day zinc (20 mg per day) therapy is recommended for the treatment of diarrhoea. However, the duration of most acute diarrhoeal episode is much shorter and studies have shown that a shorter course may serve the purpose. ICDDR,B is going to undertake a study to evaluate efficacy of two durations (5 vs 10 day) zinc therapy on diarrhoeal duration especially those continues beyond the first five days and prevention of diarrhoea in subsequent three months in under five children in Matlab area. 

As your child’s age is less than 5 years he is likely to receive zinc if s/he develops diarrhoea. In that case we would request you to allow your child to participate in this study. We will provide zinc and ensure intake by delivering zinc daily by our field worker. However, if your child participates in the study s/he will receive a 10 day course of treatment of which s/he will receive zinc either for 10 days or 5 days depending on random assignment. Those who will receive a 5 day zinc therapy they will receive a harmless placebo for the last five days. We expect that the benefit of the two durations of zinc therapy will be the same. We would also like to inform you that the proposed dose of zinc has been reported to be safe for the children and it is extremely unlikely that your child may suffer any side effect or toxicity of zinc.
Although zinc helps quicker recovery from diarrhoea and also prevents further attack of dirrhoea in future, it must be remembered that zinc is  not an alternative to Oral Rehydration Solution (ORS) which should also be given to the child as is usually given during diarrhoea. Our field worker will remind and advise you how to provide ORS to your child as long as diarrhoea continues.. 

If you allow your child to participate in the study, a field worker will visit at home and ask you some questions related to your child’s health and nutrition, and take some measurements (once) such as weight, height and mid-upper arm circumference (MUAC). The field worker will administer zinc daily at your home if your child develops diarrhoea. If your child require hospitalization for diarrhoea or its complications we shall provide you assistance and arrange for hospitalized treatment at Matlab ICDDR,B Hospital.

Your child’s participation is absolutely voluntary. You may decide not to participate in the study and also to withdraw from the study at any time even after giving your consent. If you do not allow your child to participate or withdraw his/her participation anytime during the study, it will not jeopardize his/her eligibility for services that you normally receive from ICDDR,B.  We would be happy to answer your questions about the study. 

All information obtained from you/your child would be kept confidential, under lock and key, and none other than the investigators of this study and the Ethical Review Committee of ICDDR,B will have an access to those information. We will not use the name or identity while publishing the results of our study. 

We are now inviting you to provide consent for your child to participate in our study. If you agree, please indicate that by providing your signature or left thumb impression in the space indicated below:

Consent: The study has been clearly explained to me and all my questions have been answered satisfactorily. On the basis all information, and I voluntarily consent for my child’s participation in the study. 

___________________________
__________________________
____________

Name of the Parent      

Signature/LTI of the parent      

Date

___________________________
__________________________
____________

Name of PI/Representative 

Signature of PI/Representative

Date

___________________________
__________________________
____________

Name of the Witness


Signature of the Witness


Date

Continuation Sheet (Number each sheet consecutively)

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form 

(m¤§wZ cÎ)

Title of the Research Project:  Efficacy of short course zinc therapy (5 vs 10 days) with 20 mg elemental zinc daily in the treatment of acute diarrhoea: A double-blind individually randomized controlled community trial 


Principal Investigator: Dewan S. Alam

evsjv‡`kmn Ab¨vb¨ Dbœqbkxj †`k¸‡jv‡Z Wvqwiqv GLbI Kg eqmx wkï‡`i Amy¯’Zv I g„Zy¨i GKwU / Ab¨Zg cÖavb Kvib| hw`I mv¤cÖwZK Kv‡j Wvqwiqv RwbZ g„Zy¨i nvi h‡_ó n«vm †c‡q‡Q, wKš‘ Wvqwiqv RwbZ Amy¯’Zv, we‡kl K‡i Gi cÖ‡Kvc I w¯’wZKvj A‡bKUv AcwiewZ©ZB i‡q †M‡Q| Wvqwiqv RwbZ g„Zy¨i nvi n«v‡mi cÖavb Kvibmg~‡ni g‡a¨ LvIqvi m¨vjvBb-Gi e¨envi I DbœZ †ivM e¨e¯’vcbvB Ab¨Zg| hw`I LvIqvi m¨vjvBb Wvqwiqv RwbZ g„Zy¨i SzwK Kgvq, wKš‘ Wvqwiqv RwbZ Amy¯’Zvi cª‡Kvc I w¯’wZKv‡ji Dci Gi †Zgb †Kvb cÖfve †bB |  mv¤cÖwZK Kv‡j M‡elYvq †`Lv †M‡Q †h, Wvqwiqv PjvKvjxb wRsK (GKwU cÖ‡qvRbxq ¶z`ª cywó Dcv`vb) LvIqv‡j Wvqwiqvi w¯’wZKvj I ciewZ© gvm¸‡jv‡Z Wvqwiqvq Avµvš— nIqvi SzuwK n«vm cvq| we‡kl K‡i hv‡`i kix‡i wRsK-Gi NvUwZ i‡q‡Q Zv‡`i †¶‡Î WvqwiqvKvjxb wRs‡Ki Kvh©KvwiZv we‡klfv‡e j¶bxq | evsjv‡`‡k AwaKvsk wkï‡`i kix‡i wRs‡Ki NvUwZ i‡q‡Q Ges Wvqwiqv PjvKvjxb mg‡q cvqLvbvi mv‡_ kixi †_‡K D‡j­L ‡hvM¨ cwigvY wRsK †ei n‡q hvq| †mRb¨ eZ©gv‡b RvZxq ch©v‡q, Wvqwiqv n‡j wkï‡`i 10 (`k) w`b wRsK †meb Kiv‡bvi Rb¨ ejv n‡”Q| †h‡nZz †ekxifvM Wvqwiqvi w¯’wZKvj 4 †_‡K 5 w`b n‡q _v‡K, †m‡¶‡Î 10 w`b e¨env‡ii mycvwik Wvqwiqvi Mo w¯’wZKv‡ji Zzjbvq A‡bK ‡ekx Ges d‡j c~Y© 10 w`b gv‡qiv ev”Pv‡K wRsK bvI †meb Kiv‡Z cv‡i | wRsK-Gi ˆRweK cÖwµqv I Wvqwiqvi Mo w¯’wZKvj we‡ePbvq K‡i Avgiv g‡b Kwi WvqwiqvKvjxb 5 w`b wRsK †meb Kiv‡j 10 w`b †me‡bi gZB mgvb Kvh©KvwiZv cvIqv hv‡e | GB avibvwU cÖgvY Kiv‡bvi Rb¨ AvBwmwWwWAviwe gZje ¯^v¯’¨ M‡elYv †K›`ª GKwU M‡elYv ïi“ Ki‡Z hv‡”Q| GB M‡elYvi Ask wnmv‡e wkï‡`i Wvqwiqv PjvKvjxb mg‡q Avgv‡`i gvV Kg©xiv evox‡Z wM‡q cÖwZw`b wek (20) wgwjMÖvg K‡i 5 A_ev 10 w`b wRsK LvIqv‡eb| mKj AskMÖnbKvix wkï†KB 10 w`b †gqv`Kvj LvIqv‡bv n‡e| Z‡e A‡a©‡Ki gZ wkï cÖ_g 5 w`b wRsK I cieZ©x 5 w`b wRsK-Gi gZ †`L‡Z Ges ¯^v‡` GKB iKg, ¶wZKi bq  Ggb GKwU c`v_© (Placebo) cv‡eb| cÖ‡Z¨K AskMÖnbKvix wkï‡KB Wvqwiqv fvj bv  nIqv ch©š— I Wvqwiqv cieZ©x 3 gvm ch©‡e¶b Kiv n‡e|  

‡h‡nZz Avcbvi wkïi eqm 5 eQ†ii Kg †m‡nZz †m Wvqwiqv Avµvš— n‡j Zv‡K wRsK LvIqv‡bv cÖ‡qvRb e‡j Avgiv g‡b Kwi, †m‡¶‡Î Avgiv AbygwZ cÖ`vb Ki‡Z Aby‡iva Rvbv‡e | hw` Avcwb †m”Qvq AskMÖnb Kivi m¤§wZ Ávcb K‡ib Zvn‡j Zv‡K Avgv‡`i gvV Kg©x Wvqwiqv n‡j evox‡Z G‡m 10 w`b wRsK †meb Kiv‡e| Avcbvi wkï cÖ_g 5 w`b Aek¨B wRsK cv‡e Ges Gi cieZ©x 5 w`b wRsK A_ev c­vwm‡ev cv‡e| Zv‡Z Wvqwiqv RwbZ djvdj, w¯’wZKvj I cieZ©xKv‡j cÖ‡Kv‡c †Kvb cv_©K¨ n‡e bv e‡j Avgiv g‡b Kwi| Avcbv‡K Avgiv AviI AeMZ Ki‡Z PvB †h Avcbvi wkï‡K †h gvÎvq wRb&K LvIqv‡bv n‡e Gch©š&Z M‡elYvq Zv wkï‡`i Rb¨ wbivc` e‡j Rvbv †M‡Q Ges G‡Z Avcbvi wkïi †Kvb kvixwiK ¶wZ nIqvi m¤^vfbv †bB e‡j Avgv‡`i avibv|

hw`I wRšK wkïi Wvqvwiqvi ¯’vwqZ¡Kvj Kgvq Ges ciewZ©‡Z Wvqvwiqv nIqvi m¤¢vebv Kgvq, Bnv LvIqvi †mjvB‡bi †Kvb weKí Jla bq| ZvB Wvqvwiqv PjvKv‡j Avcbvi wkï‡K cÖ‡qvRbxq cwigvb LvIqvi †mjvBb Aek¨B LvIqv‡eb| G m¤ú‡K© Avgv‡`i gvVKgx© Avcbv‡K AviI wek`fv‡e eywS‡q ej‡eb|

hw` GB M‡elYvq Avcbvi wkï‡K AskMÖnb Kivi †m”Qvq AbygwZ cÖ`vb K‡ib Zvn‡j Avgviv Avcbv‡K wKQy mvavib Av_©mvgvwRK, ¯^v¯’¨ I cywó msµvš— cÖkœ Ki‡ev Ges Avcbvi cÖ`Ë DËi wjwce× Ki‡ev| Avcbvi wkïi IRb, D”PZv I evgevûi cwiwa (MUAC) gvcv n‡e| Wvqwiqv n‡j †ivM msµvš— Z_¨vejx msMÖn Kiv n‡e I cÖwZw`b wRsK LvIqv‡bv n‡e Ges cieZ©x wZb gvm cybivq Wvqwiqv AvKª&vš— nq wKbv Zv †`Lv n‡e| cÖ‡qvRb†ev‡a Avcbvi wkï‡K gZje nvmcvZv‡j webv g~‡j¨ wPwKrmvi R‡b¨ cvVv‡bv n‡e| 

GB M‡elYvq Avcbvi wkïi AskMÖnb, m¤ú~Y©fv‡e Avcbvi B”Qvi Dci wbf©ikxj | Avcwb B”Qv Ki‡j ïi“‡ZB AskMÖn‡b Am¤§wZ Rvbv‡Z cv‡ib GgbwK AskMÖn‡bi m¤§wZ cÖ`vb Kivi ciI †h †Kvb ch©v‡q m¤§wZ wd‡i‡q wb‡Z cv‡ib| G‡Z Avcbvi †Kvb cÖKvi eva¨evaKZv _vK‡ebv Ges AvBwmwWwWAviwe †_‡K cÖvc¨ †Kvb †mev evavMÖ¯— n‡e bv | M‡elYv m¤úwK©Z †h‡Kvb cÖkœ Avgiv mv`‡i cÖnb Ki‡ev Ges Lykxg‡b DËi cÖ`vb Ki‡ev | 

Avcbvi Ges Avcbvi wkï †_‡K msMÖnxZ Z_¨ m¤ú~b©fv‡e †Mvcb Ges Zvjve× Ae¯’vq ivLv n‡e| Z‡e GB M‡elYvq RwoZ M‡elKMY Ges AvBwmwWwWAviwe Gi Bw_K¨vj wiwfD KwgwU (Ethical Review Committee) GB Z‡_¨ cÖ‡ekvwaKvi ivL‡e| GB M‡elYvi dj cÖKv‡ki mgq †Kvb bvg ev mbv³Kvix bv¤^vi e¨envi Kiv n‡e bv|

Avgiv GLb Avcbv‡K Avcbvi wkïi c‡¶ GB M‡elYvq Ask MÖn‡Yi m¤§wZ cÖ`v‡bi Rb¨ Avgš¿b Rvbvw”Q| Avcwb hw` †m”Qvq ivRx nb Zvn‡j wb‡b¥ wba©vwiZ ¯’v‡b `¯—LZ A_ev evg nv‡Zi e„×vs¸jxi Qvc cÖ`vb Ki“b| 

m¤§wZ: Avwg M‡elYvi we¯—vwiZ Kvh©µg m¤^‡Ü AewnZ n‡q Ges †Kvb cÖKvi cÖfvweZ bv n‡q Avgvi mš&Zvb‡K GB M‡elYvq AskMÖn‡Yi Rb¨ †m”Qvq m¤§wZ Ávcb Kijvg| 
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¯^v¶xi bvg



¯^v¶xi ¯^v¶i
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Check List


After completing the protocol, please check that the  following selected items have been included.


1.  Face Sheet Included                            


2.  Approval of the Division Director on Face Sheet   


3.  Certification and Signature of  PI on Face Sheet, #9 and #10


4.  Table on Contents


5.   Project Summary 


6.  Literature Cited


7. Biography of Investigators


8.  Ethical Assurance


9.  Consent Forms


10.  Detailed Budget 

Responses to Reviewer-l Comments 
1.Corrections have been made accordingly (p 7 underlined and bold).

2.The reviewer is right that the study is not a usual type of "placebo-controlled trial" as zinc will be given to all study children during the first 5 days and during the second 5 days they will receive either zinc or placebo according to random. allocation. However, by placebo-controlled we mean that half of the study children will receive a placebo for the second 5 days of treatment instead of zinc. The text has been modified accordingly to clarify the design (p 15 underlined and bold) 

3. We appreciate the reviewer concern regarding visiting 75 children per day which might seem to be a difficult task for the field workers. However, we calculated this number as optimal for each field worker based on our previous experience and also considering the prevalence of diarrhoea in under five children in any given day. We expect that only 3-4 children out of 75 would have diarrheoa .during each visit day and zinc will be administered to children with diarrhoea. As the population density in our proposed study villages is very high and we are confident that the field worker will be able to visit 75 children a day without much difficulty. The study is now proposed for 18 months including an implementation phase of 15 months.(Please see Activity time line, p24)

Responses to Reviewer-2 Comments 

1. The main objective of the proposed study is to evaluate the efficacy of zinc treatment in young children on the duration of acute diarrhoea which has been defmed. We will also look at the preventive effect of zinc treatment in the subsequent three months as another outcome. The definition for the preventive effect has also been added in the revised version which has now been included as primary aim no#2 (p8). 

The major research question of this study is to assess whether a 5 day (short) course of zinc therapy is as effective as the 10 day course in reducing the duration of diarrhoea and prevention of dirrhoea in the subsequent three months. 

2. Outcome variables are the duration of diarrhoea and incidence of diarrhoea within the first three months (indicator of preventive effect) of zinc treatment for a diarrhoeal episode. These outcome variables have been defined clearly in the revised version (p18) . Acceptability of zinc therapies now changed to primary aim # 3 (p8). As we have planned to administer zinc during home visit by the field worker, acceptability of zinc will be ascertained through direct observation during administration and also the mother will be asked specific questions related to zinc acceptability during home visit. The secondary aim#2 is now changed to primary aim#2 (p8) and has been elaborated (p18). Data collection period has extended to 15 months (p24-Activity time use).

3. The study will provide zinc to all children who will develop diarrhoea during the study period irrespective of their zinc status with the assumptions that the children in that community are mostly deficient, usual diet is poor in zinc and loss of zinc during diarrhoeal episode. Double the Recommended Daily Allowance (RDA) of zinc has been proposed in this study considering the factors mentioned above and more importantly the amount is the same as the recommended dose of zinc in the national Zinc Scaling Up programme. However, such dose has been shown to be safe and effective in children in previous studies (Hambrige..et ale 1986; Baqui et ale 2002). During daily routine field visit the FFW will keep track of intake of zinc, duration of diarrhoea, and incidence of diarrhoea in children following zinc treatment under zinc treatment & morbidity surveillance (p17). 

4. Anthropometric measurements will be taken at entry but no measurement is planned at the end of the study. Anthropometric data will be used for classifying children by their nutritional status and to evaluate possible confounding or interaction of zinc therapy with the nutritional status of the study children. 

5. This study will provide valuable information regarding the recommendation of duration of zinc therapy during diarrhoea in the community, which will have potential implication for the policy. Zinc Scaling Up has been initiated with a recommended 10 day course. This study will provide valuable information whether a shorter course (5 day) is as efficacious as the 10 day course which will have potential implications for the programme in terms of cost and compliance. Justification for conducting this study has been included in p13 under “Rationale and significance of the study”.

Hambidge, K., Casey, C. E., & Krebs, N. F. 1986, "Zinc," in Trace elements in human and animal nutrition, 5th edn, W. Mertz, ed., Academic Press, Orlando, pp. 1-137. 

Baqui, A. H., Black, R. E., Arifeen, S. E., Yunus, M., Chakraborty, J., Ahmed, S., & Vaughan, J. P. 2002, "Effect of zinc supplementation started during diarrhoea on morbidity and mortality in Bangladeshi children: community randomized trail", BMf, vol. 325, pp. 1-7 
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