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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: Dr Tahmeed Ahmed

Project Name: Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: a community-based randomized trial in urban Bangladesh
Total Budget: USD 111,714                             
Beginning Date: 15 July 2005           Ending Date: 14 March 2006


Diarrhea as of today is still a major problem in developing world with high morbidity. Though mortality in under-5 children has declined over the years, diarrhea was responsible for 2.5 million deaths per year in developing countries. A median of 3.2 episodes of diarrhea in under-5 children per child-year has been estimated in developing countries. In Bangladesh, the overall prevalence of diarrhea was estimated to be about 2% for the entire population. However, a recent survey in 2003 with urban slum mothers indicated that the prevalence of diarrhea ranged from 0.7-4.1% in six divisional cities with 0.7% in Dhaka slum areas. Malnutrition remains the major adverse prognostic indicator for diarrhea related morbidity, which emphasizes importance of nutrition in early management. Repeated episodes of diarrhea are a frequent cause and consequence of malnutrition. To improve diarrhea situation in Bangladesh and elsewhere, interventions are directed to reduce mortality and morbidity through improvement of breast-feeding practices, complementary feeding, sanitation, increase in measles immunization rates, micronutrient supplementation, and oral rehydration therapy. Over the years, diarrheal mortality has fallen more rapidly in infants than children aged 1–4 years. However, mortality decline due to diarrheal diseases in adult population has not been estimated. In addition, most of the nutrition interventions addressed diarrhea in children.

L-lysine, an essential amino acid, is required for healthy growth, tissue repair and enzyme production. It is a protein-building block that strengthens and nourishes the structural, circulatory and immune systems. It is not produced by the body like other essential amino acids and must be obtained from the diet. Some natural food sources for L-lysine include Lima beans, kidney beans, potatoes, corn, red meat, fish and milk.  The mean requirement of lysine in healthy human adults is about 30 mg/kg body weight/day or 50 mg/g protein intake. Studies have shown that lysine therapy improves immune status and is used as a therapeutic agent in herpes simplex viral infection. A double-blind randomized trial of L-lysine treatment found it to be an effective agent for significant reduction in occurrence, severity and healing time for recurrent herpes simplex viral infection. Lysine is a key limiting amino acid in wheat-based diets and deficient in other cereals such as rice. Those whose diets lack lysine-rich food or are mainly based on cereals such as rice and or wheat may benefit from supplemental L-lysine. Two recently published reports of studies done in Pakistan and China have revealed that intake of lysine fortified wheat flour resulted in improved nutritional status as well as a few immunological parameters in family members who consumed fortified wheat flour compared to the control group. In both the studies, nutritional status of the child participants at the end of study was significantly higher in the lysine fortified group than the control group. Lysine fortification increased the blood levels of complement 3 (C3), CD-4 and CD-8 T-cells as compared with controls. These two studies suggest that supplementation of lysine through food fortification enhances immunological status. A few recent studies have also shown an effect of lysine on diarrheal incidence and severity. An experimental model suggested inhibitory effect of L-lysine on incidence of diarrhea induced by stress and 5-hydroxytryptamine. A community trial among adults in Syria showed that the period prevalence and mean duration of diarrheal illness were significantly lower in the female participants who consumed lysine-fortified wheat bread compared to the control group as well as better immunological parameters such as C3c delta.  

The proposed study will observe the impact of a daily dose of 2000 mg supplemental L-lysine for 6 months on diarrheal illness in an adult population of an urban slum area in Dhaka whose principal diet is based on cereals such as rice and or wheat. The daily protein and lysine availability from diets of Bangladeshi population has been calculated to be about 43g and 1883 mg respectively, compared to 113g and 7,598 mg respectively in the USA. This means that 2000 mg daily supplementation of L-lysine would not pose any detrimental effect, as the combined usual and supplemental intake will still be substantially lower compared to the intake in USA. However, as expected, the supplemental L-lysine may reduce the incidence and severity of diarrheal illness through improvement of the nutritional and immunological status of the study population. 

We propose to conduct a community-based, double-blind randomized controlled trial in Mirpur area of Dhaka city. Adults aged 18 to 45 years residing in the catchment area for at least the last six months will be eligible for the study. A total of 440 subjects (220 females) will be enrolled. Block randomization will be done to enroll subjects into 2 groups to receive daily either 2000mg L-lysine or placebo. After inclusion in the study, a detailed clinical assessment, anthropometric measurement, and blood collection will be carried out at baseline and at the end of the intervention.  Diarrhea surveillance will be done weekly through home visits made by project staff. A structured form will be used to record the onset of a diarrhea episode as well as its clinical type (acute watery or dysentery), its duration, and presence or absence of fever etc. At each of the home visits, the staff will also monitor and make attempts at ensuring compliance of intake of the tablets by checking the numbers tablets provided and actually taken by the subjects. Food consumption data will be collected from families of a sub-sample of the study subjects by 24-hour dietary recall on two different days, a week apart. Lysine and other nutrient intakes will be calculated using a food-composition table appropriate for Bangladesh. In order to correlate diarrheal incidence and its severity to improved immune function due to lysine supplementation, blood will be analyzed for serum complement 3 (C3), T cell numbers, T cell-subsets (CD4, CD8) and natural killer cells. C-reactive protein and hemoglobin will also be investigated. 

The results of the proposed study will contribute to our existing knowledge of the effect of lysine on incidence and severity of diarrheal illness as well as on immune status. A positive impact of lysine supplementation on diarrheal illness may lead to a future strategic approach to the control of diarrhea as a global public health problem. 
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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.


Lysine supplementation of the predominately cereal based diet of Bangladeshi adults will reduce

incidence and duration of diarrhea in adults.

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 aim: 

1. To assess the impact of daily supplementation of lysine for six months on the reduction of diarrheal incidence in adults aged 18-45 years in an urban community

Secondary aims:

1. To assess the impact of daily supplementation of lysine for six months on severity and duration of diarrheal episodes in the same population

2. To examine the effect of supplementation of lysine for six months on immunological parameters including complement (C3), T cell numbers, T cell-subsets (CD4, CD8), natural killer cells, and C-reactive protein as well as on hemoglobin in the same population

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).

                                                                                                                                                                                          

Diarrhea as of today is still a major problem in developing world with high morbidity. Though mortality in under-5 children has declined over the years, diarrhea was responsible for 2.5 million deaths per year in developing countries. A median of 3.2 episodes of diarrhea in under-5 children per child-year has been estimated in developing countries (1). In Bangladesh the overall prevalence of diarrhea was estimated to be about 2% for the entire population (2). A recent survey in 2003 of urban slum mothers indicated that the prevalence of diarrhea ranged from 0.7-4.1% in six divisional cities with 0.7% in Dhaka slum areas (3). However, the disease burden of diarrhea in adult population (15-60 years old) of the country has not been examined. 

Despite much progress in understanding of pathogenesis and management, diarrheal illness remains one of the most important causes of global childhood mortality and morbidity. A study conducted in Matlab, Bangladesh revealed that rotavirus topped the list of etiologic agents of diarrhea (estimated number of patients 23,200 per year) followed by V. cholerae species, Shigellae species, and Salmonella species (4). Among adults, however, cholera, enterotoxigenic Escherichia coli and Shigellae were the most common etiologic agents. Malnutrition remains the major adverse prognostic indicator for diarrhea related morbidity (2), which emphasizes importance of nutrition during early management. Repeated episodes of diarrhea are a frequent cause and consequence of malnutrition. In addition, environmental and socioeconomic conditions of the population were significant predictors of diarrheal morbidity (2, 5). Socio-demographic conditions that contributed to diarrheal illness, severity and consequences of the disease have been studied in Bangladesh. The diarrhea hospitalization rate increases with poor educational status, but is not explained by either better occupational status or ownership of a better dwelling. The diarrhea mortality rate decreases consistently with higher educational and better occupational status as well as with ownership of better houses. In a study done in Bangladesh, correlation of age with diarrhea episode and hospitalization rates was highest in the 0-4 age group, and decreased with increasing age; the highest mortality rate was found in the age group 45+, a lower rate in age group 0-4, with the lowest rates for mid-range ages (6). Children under age 5 were most affected by diarrhea episodes, followed by age groups 5-14 and 45+; least affected was age group 15-44. The economic burden of diarrhea has been studied in developed countries. In the United States, as has been estimated in 1988, acute intestinal infections causing vomiting, diarrhea or both resulted in more than $1 billion in medical costs and more than $20 billion in lost productivity (7). Adults affected with diarrheal disease are mostly responsible for the loss in productivity. However, in developing countries like Bangladesh the economic cost of diarrhea has not been estimated, although it is believed to be substantial.   

To improve diarrheal situation in Bangladesh or elsewhere, interventions are directed to reduce mortality and morbidity through improvement of breast-feeding practices, complementary feeding, sanitation, increased measles immunization rates, micronutrient supplementation and oral rehydration therapy. The use of oral rehydration therapy over the past several decades has been estimated to have saved 40 million lives so far (8). Globally, the proportion of diarrheal episodes treated with oral rehydration therapy was estimated to have increased from 15% in 1984 to approximately 40% in 1993 (WHO). Over the years, diarrheal mortality has fallen more rapidly in infants than children aged 1–4 years. However, mortality decline due to diarrheal diseases in adult population had not been estimated. In addition, most of the nutrition interventions address diarrhea in children. Considerably lesser studies have been conducted for the management, prevention, reduction of attack rates or severity of diarrhea among adults. 

Role of lysine in health, disease and prevention of diarrheal disease
L-lysine, an essential amino acid, is required for healthy growth, tissue repair and enzyme production.  It is a protein-building block that strengthens and nourishes the structural, circulatory and immune systems. L-lysine enhances absorption of dietary calcium and enhances renal conservation of absorbed calcium (9). It is not produced by the body like other essential amino acids and must be obtained from the diet. Some natural food sources for L-lysine include Lima beans, kidney beans, potatoes, corn, red meat, fish and milk.  The mean requirement of lysine in healthy human adults that has been estimated from C-tracer studies is about 30 mg/kg body weight/d or 50 mg/g protein intake (10). Using the 24-h indicator amino acid balance method, it has been shown that the lysine requirement in undernourished Indian men from low socioeconomic and unsanitary environments is approximately 50% higher than the mean requirement of 30 mg lysine. kg(-1). d(-1) in well-nourished men. On the basis of a similar 24-h indicator amino acid balance approach, it was also found that intestinal infestation with parasites increases the requirement for lysine and that this may be one factor responsible for the higher lysine requirement observed in persons with chronic undernutrition (11).

Studies have shown that lysine therapy improves immune status and is used as a therapeutic agent in herpes simplex viral infection (12, 13). Combined supplementation of L-lysine and L-arginine was capable of recovering age-related decline in thymic-activity in mice and in elderly humans (14). The study also observed increased neutrophilic random migration and chemotaxis, increase in absolute number of lymphocytes involved in cytotoxic activity and IgG levels. A double-blind randomized trial of L-lysine treatment found it to be an effective agent for significant reduction in occurrence, severity and healing time for recurrent herpes simplex viral infection (15). 

Lysine is a key limiting amino acid in wheat-based diets and deficient in other cereals such as rice. Those whose diets lack lysine-rich food or are mainly based on cereals such as rice and or wheat may benefit from supplemental L-lysine. Two recently published reports of studies done in Pakistan (16) and China (17) have revealed that intake of lysine-fortified wheat flour resulted in improved nutritional status as well as a few immunological parameters in family members compared to the control group that received non-fortified wheat flour. In both the studies, increase in the weight and height of the child participants at the end of study were significantly higher in the lysine-fortified group than in the control group. Lysine fortification increased the blood levels of complement 3 (C3), CD-4 and CD-8 T-cells compared with controls. These two studies suggest that supplementation of lysine through food fortification enhances immunological status.  These studies, though, could not observe any impact of lysine on diarrheal episodes; a few recent studies implicated effect of lysine on diarrheal incidence and severity. An experimental model suggested inhibitory effect of L-lysine on incidence of diarrhea induced by stress and 5-hydroxytryptamine (18). Another community trial carried out over a period of 16 weeks among adults in Syria showed that the period prevalence of diarrhea (20 episodes in control group, 6 in lysine group) as well as the mean number of days ill with diarrhea (1.22 days in control group, 0.43 days in lysine group) were significantly lower in the female participants (n=99) who consumed lysine-fortified wheat bread compared to the control group (19). The same study also documented better immunological parameters such as C3c delta in the fortified group compared to the control group.  

The proposed study will observe the impact of L-lysine on diarrheal illness of an adult population in an urban slum area in Mirpur, Dhaka whose principal diet is based on cereals such as rice and or wheat. The daily consumption (441g/caput/day) of rice contributes about 76% of the total dietary energy and about 66% of the daily protein intake of Bangladeshi population (20). The protein content of rice in Asian varieties ranges from 4-14% (21). Lysine is the limiting amino acid in wheat (10) while rice is high in glutamic and aspartic acids but low in lysine (22, 23). The availability of lysine from diets of Bangladeshi population has been estimated from FAO food database for 1992 to be on average 1,883 mg/day from an average protein intake of 43 g/day compared to 7,589 mg lysine intake per day from 113 g protein intake per day in the USA (24). This means that 2000 mg daily supplementation of L-lysine would not pose any detrimental effect, as the combined dietary intake and supplemental dose will still remain substantially low compared to the mean intake in USA. This is further compounded by the fact, already mentioned earlier, that lysine requirement in undernourished people from low socioeconomic and unsanitary environments is approximately 50% higher than that of well-nourished people (11). Apart from this, clinical trials with lysine therapy from 0.6 to 3 g/d for 3 to 6 months in herpes simplex infection have not reported any adverse effects (13, 15, 25).  However, as expected, the supplemental L-lysine may reduce the incidence and severity of diarrheal illness through improvement of nutritional and immunological status of the study population.                                                                                           

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). 


Design: 
We propose to conduct a community-based, randomized, double-blind, placebo controlled trial in Mirpur area of Dhaka city. An outpatient clinic, established by ICDDRB, serves the population of the catchment area. The area has settlements for people of low socioeconomic stratum and, thus, is likely to have a relatively higher prevalence of diarrheal disease. The population around the clinic is about 60,000 adults. The average monthly income is about USD 60 per household. Most of the household heads are involved in small trades and in handloom textile industry. The objectives of the study are to determine primarily the therapeutic impact of L-lysine supplementation on incidence, and secondarily on duration and severity of diarrheal diseases and also on immune status of adult subjects residing in the catchment area for at least the last six months.  

Randomization procedure and intervention:

A total of 440 subjects, half of them females, will be randomly selected from the study population by using a random number table. Upon receiving informed consent, eligible subjects will be assigned blindly and randomly to L-lysine or placebo groups by using permuted blocks of six. A trained and responsible person not involved with the study will prepare the randomization lists and preserve the master code without informing the investigators. The lysine and placebo tablets will be similar in appearance and taste. The code will be opened only after a preliminary analysis has been performed using dummy group names for the study and control groups provided by the code holder, e.g., groups A and B. Data from all randomized subjects will be included in the analysis. As all subjects will be enrolled with an intention to treat, data of subjects withdrawn or dropped out from the study will be used up to the point of withdrawal or dropout.

Subjects:

The subjects will be selected on the basis of the following criteria:

Inclusion criteria

· Age 18-45 years 

· Residing in the study area for at least the last 6 months
Exclusion criteria

· Presence of any known acute or metabolic illnesses such as diabetes mellitus, malignancy, blood dyscrasias, renal impairment, congestive cardiac failure

· Any condition requiring chronic steroid therapy (i.e. for more than 2 weeks)

· Pregnant and lactating women

· Subjects with body mass index <18.5

Sample size:

There is no published data on incidence of acute diarrhea among adults in urban Bangladesh. A recent study in the US found an incidence rate of acute diarrhea to be 1.4 episodes per adult person per year (26). We assume that an adult living in conditions similar to that in the proposed study area (sub-optimal hygiene and sanitation) will have at least one attack of diarrhea in six months with a SD of 0.6. We aim at 25% reduction of the number of episodes. With a significance level of 0.05 and power of 80%, we calculate a sample size of 92. A community trial among adults in Syria showed that the period prevalence as well as mean duration of diarrheal illness was significantly lower in the female participants who consumed lysine-fortified wheat bread compared to the control group (19). In order to study gender-specific differences in diarrheal rates vis-à-vis L-lysine supplementation, we would like to have 100 men and 100 women in each group in the final sample. Allowing for 10% dropouts, we will require 110 men and women in each group and thus a total of 440 men and women will require to be enrolled. Separate randomization tables will be used for males and females.

The formula for estimating the sample size is [2(SD)2 / WD2] * fx αβ,

Where: 
SD = standard deviation of the mean number of episodes 



WD = worthwhile differences in the mean number of episodes



Factor of αβ = 7.9

L-lysine supplementation:

Participants in the study will receive either L-lysine in a dose of 2000 mg or a placebo daily for 6 months. The daily dose of 2000 mg L-lysine does not pose any known risk or side effect in this population as their diet is mainly based on cereal such as rice and/or wheat which is deficient in the essential amino acid, lysine. Identical tablets will be prepared for both the L-lysine and placebo. All the tablets will be supplied in appropriate containers and subjects will be appropriately instructed. The L-lysine and placebo tablets will be prepared and supplied by Ajinomoto Ltd., Japan, a firm with a proven track record in producing neutriceuticals.

Placebo:

The vehicle of both the placebo and lysine tablets consists of inert, harmless substance of no nutritional value and used routinely in the pharmaceutical industry for manufacturing tablets. The placebo tablets will be devoid of active ingredients of that of lysine tablets. For the purpose of double blinding, the organoleptic characters will be similar in both the instances.

Outcome variables:

Primary outcome variable will be a decrease in incidence/attack rate of diarrhea among the subjects over the six-month period of lysine supplementation. Secondary outcome variables will include diarrheal duration and severity assessed by a clinical score. Changes in immunological parameters including C3, total T-cell population, T-cell subset (CD4, CD8), natural killer cells as well as C-reactive protein and hemoglobin over time will also be assessed as outcome variables.
Procedure: 

All adults, 15-45 years old, will be enlisted in the study area. The required number of subjects will be randomly selected from the enlisted population. The selected subjects will be interviewed with the use of a structured questionnaire to determine their eligibility for inclusion in the study. Enrollment will be subject to receiving an informed consent to participate in the trial. The intervention (L-lysine) group will be expected to consume 2000 mg lysine per day in two equally divided doses preferably with meals for a period of six months.

After inclusion in the study, a detailed clinical assessment by study physician, anthropometric measurements (weight and height), and blood collection will be carried out at baseline, and at the end of the intervention. Food consumption data will be collected from families of randomly selected sub-sample of 50 male and 50 female study subjects by 24-hour dietary recall on two different days, a week apart. Lysine and other nutrient intakes will be calculated using a food-composition table appropriate for Bangladesh (27).  

Estimation of dietary intake:

Dietary assessment of the subjects will be performed by ‘Repeated 24- hour recalls method’ for two days, one on weekends and the other one on a weekday. A sub-sample of 50 men and 50 women will be selected randomly from the enrolled subjects. Two weeks intensive training will be provided to the study staffs in interviewing techniques, to recall the subject’s exact food intake during the previous twenty-four hours. Detailed description of all foods and beverages consumed, including cooking methods and brand names (if possible), will be recorded by interviewer. Any food, vitamin and mineral supplementation use will also be recorded. Quantities of foods consumed will be estimated in household measures (cooking utensils) and will be converted to standard measurements by means of pre-calibrated utensils; information will then be entered on a pre-coded data sheet (28). Common utensils, picture charts and food model of various types will be used as memory aid and/ or to assist the respondent in assessing portion size of food items consumed. 

The interview protocol for dietary assessment will be standardized and pre-tested prior to the study. Respondents will freely express their feelings so that answer will not be biased. Adherence to the interviewing questionnaire and accuracy of food coding will be checked periodically. Leading questions and judgmental comments will be avoided. 

After data collection on food intake, the data will be converted into nutrient intake by using a nutrient database; specifically the WorldFood Dietary Assessment System will be used which is recommended for use in developing countries (27).  The advantage of using the WorldFood Dietary Assessment System is that it computes intakes of utilizable protein as well as available iron and zinc based on the algorithms of Murphy et al (29). The final stage of the dietary assessment protocol is to evaluate the adequacy or inadequacy of the nutrient in concern, i.e. protein, and it will be done by comparing with Dietary Reference Intakes (DRI)s.
Diarrhea surveillance and monitoring of compliance:

An active surveillance will be set up in the area to collect information of illness history especially of diarrhea, from the participants and also to monitor compliance of tablet (supplemental lysine or placebo) intake through interview and by checking the tablet containers. Diarrhea surveillance will be done weekly through home visits made by project staff. A structured form will be used to record the onset of a diarrhea episode as well as its clinical type (acute watery or dysentery), its duration, and presence or absence of fever etc. The homes of enrolled subjects will be visited in the morning or in the evening when the subjects will usually be at home. At each of the home visits, the staff will also monitor, record and make attempts at ensuring compliance of intake of the tablets by checking the numbers of tablets provided and actually taken by the subjects. Diarrhea will be defined as the passage of three or more watery or liquid stools per day. Dysentery is the presence of blood and/or mucus in stools. The subjects will be encouraged to seek treatment of the diarrheal episode at the Mirpur outpatient clinic of ICDDR,B. 

Anthropometric measurements: 

Body weight and height will be measured using Uniscale (UNICEF; precision 100 g) and height board respectively. Body mass index (BMI) will be calculated from the formula body weight in kg/height in metre squared. 
Blood collection and analyses:

In order to correlate diarrheal incidence and its severity to improved immune function due to lysine supplementation, 8 ml venous blood will be collected from each participant from both intervention and control groups before start of supplementation and at the end of supplementation. Serum complement (C3), total T cell population, T cell-subsets (CD4, CD8), natural killer cells, C reactive protein and hemoglobin will be analyzed in ICDDR,B Immunology Laboratory.

Blood will be collected in EDTA containing vacutainer tubes and the collection will take place in the Mirpur outpatient clinic of ICDDR,B. Fluorescent activated flow cytometry will be used for evaluation of T- cell numbers (CD3), T cell-subsets (CD4 & CD8), and natural killer cells (CD56). For staining of cells with fluorochrome labeled antibodies, blood will be washed with 1ml of cold cell washing buffer and then labeled with 10 (L each of different combinations of antibodies of different antibodies (Becton Dickinson). These will be added and incubated for 30 minutes. The red blood cells will be lysed by using lysing solution (Becton Dickinson). Cells will then be acquired by 4-colour flow cytometry using the FACSCalibur (Becton Dickinson). Data will be analysed for CD3, CD4, CD8 and CD56 with FlowJo and CELLQUEST software’s. 

Method of measuring serum complement (C3): Immuno-turbidimetric assay will be used for the in vitro quantitative determination of human complement component C3 and its degradation products in plasma using C3c Kit (Roche).

Method of measuring C-reactive protein: For determination of C-reactive protein (CRP) concentrations in sera (in mg/dl), a fluorescence polarization immunoassay procedure will be used employing the Abbott TDx analyzer (Abbot Laboratories, Abbot Park, IL) (Qadri et al, 2003).

The hemoglobin concentration in whole blood will be determined by cyanmethemoglobin method. This is a quantitative and colorimetric technique in which total hemoglobin at alkaline pH is rapidly converted to a cyano derivative when treated with K3[fe(CN)6], which is then determined by its absorbance at 530-550 nm. The color intensity at this wavelength is proportional to total hemoglobin concentration.
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. (TYPE WITHIN THE PROVIDED SPACE).  


The study will be carried out in Mirpur area of Dhaka city. The proposed area has settlements for people of low socioeconomic stratum and, therefore, is likely to have a relatively higher prevalence of diarrheal disease. An outpatient clinic at the area run by ICDDR,B serves the population of the proposed study site due to which the area is familiar to the ICDDR,B investigators. As the study area is within Dhaka city and not far from the ICDDR,B central facility, samples can be readily transferred from the study area to ICDDR,B central laboratory on a daily basis. The Immunology Laboratory of ICDDR,B is well equipped and staffed to perform the assays required for 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 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. (TYPE WITHIN THE PROVIDED SPACE).


The groups will be compared to ensure comparability at the beginning of the study. Age, sex and measures like height, weight, BMI, hemoglobin, complement C3, total T cell, T cell sub-sets (CD4, CD8), natural killer cells, C-reactive protein, previous week diarrheal prevalence/episode, daily energy, protein, carbohydrate and lysine intakes will be taken to see baseline comparability between the groups. However, randomization design of the study is expected to take care of comparability between the groups (lysine and placebo). Food consumption data will be analyzed using an appropriate food table to determine energy, protein, carbohydrate, and lysine intake.  

To observe the impact of intervention all outcome measures such as diarrheal incidence, duration of diarrheal episode, stool frequency during a diarrheal episode, hospital admission due to diarrhea, hemoglobin, complement C3, total T cells, T-cell subsets (CD4, CD8) will be compared as appropriate both within and between the groups at baseline and at the end of intervention (6 months). The data will also be analyzed to observe the impact of gender on outcome variables.

Means will be calculated for continuous variables if the variables are normally distributed, otherwise medians will be considered. To compare normally distributed outcome variables between the groups un-paired Student’s t-test, and for variables which are not normally distributed, non-parametric tests such as the k-sample median test will be employed. For determining the protective efficacy of lysine, 2X2 contingency table using chi-square test will be done. For within group comparability between baseline and endpoint variables, paired t-test will be employed. To assess the association between outcome variables and independent variables (age, sex, group etc.) regression analysis will be carried out. 

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.

Diarrhea in adults is a problem that is not adequately addressed because of the emphasis (which is quite logical) on childhood diarrhea. The results of this study will provide information on the efficacy of a neutriceutical product in reducing incidence of diarrhea among adults. Adults have been selected as subjects in this study because L-lysine has already been tested in adults and found to be beneficial. L-lysine, an essential amino acid, is required for healthy growth, tissue repair and enzyme production. The daily dose of lysine (2000mg) as supplement for six months to the adult participants will not have any adverse effect on the person of the subjects. The daily lysine intake of Bangladeshi adults, whose staple is cereal, is about 1880 mg. This daily dietary intake plus supplements is well below daily lysine intake of 7,598 mg by the population in USA (23). Moreover, clinical trials with lysine therapy from 0.6 to 3 g/d for 3 to 6 months in herpes simplex infection have not reported any adverse effects (14, 24, 25). Even if this study encounters any adverse effect, rapid and effective intervention to counter the effect will be ensured. This will be possible because of constant monitoring of health of the subjects by field staff, by the study physicians and investigators in the outpatient clinic which is situated within the study area. 

The study does not involve any additional risk to the participants apart from small risk, which may be associated with blood drawing. In addition to taking weight, height, the amount of blood that would be taken from the participants will not result in any health hazards to the patients. Samples of blood (8ml) will be collected from ante-cubital vein from study subjects two times during the entire study period with utmost aseptic conditions. Apart from known complications of blood drawing i.e., temporary discomfort/pain or rare instances of bruising at the site of puncture, participation poses no substantial risk to the study subjects. Well-experienced personnel will perform all the sampling procedures.

The study objectives, methods, and expected cooperation of the participants will be clearly explained to them. They will be made to understand that participation is voluntary and assured that in the case of refusal to take supplement, routine treatment for diarrhea at ICDDR,B clinic will not be jeopardized in any manner. It will also be made clear to the subjects that any information gathered from them (i.e. morbidity, etc) will be handled with confidentiality.  

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.


Not applicable

Literature Cited


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


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


· The findings of this study will be disseminated through seminar, reports, and publication in international peer- reviewed scientific journals.  

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 proposed study is a result of a collaboration between the International Nutrition Foundation (Dr. Nevin P Scrimshaw), Ajinomoto Co. of Japan, and ICDDR,B. Enclosed is a Letter of Intent from Dr. Scrimshaw. 

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.


1    Name


: Dr. Tahmeed Ahmed

2    Present position

: Head, Nutrition Programme and Scientist, Clinical Sciences 




  Division, ICDDR,B

3    Educational background
: PhD (1996), MBBS (1983)

       (last degree and diploma & training

          relevant to the present research proposal)

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

	2002-038
	1 March 2003
	30 April 2005
	20%

	Baseline Survey of NNP
	1 March 2004
	30 June 2005
	50%


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a. a)   Original scientific papers in peer-review journals                               
	23

	b. b)   Peer reviewed articles and book chapters                                                               
	2

	c. c)   Papers in conference proceedings
	20

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

	e. Working papers
	

	f. Monographs
	2


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

· Tahmeed Ahmed, Azam MA, Begum N, et al. High level of circulating endotoxin in sera from children with severe diarrhea in Bangladesh. J Endotoxin Res 2004;10(4):223-8.

· 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.

· Ahmed T, Begum B, Badiuzzaman, Ali M, Fuchs G. Management of severe malnutrition and diarrhoea. Indian J Pediatr 2001:68(1):45-51.

· Ahmed T, Sumazaki R, Shibasaki M, Nagai Y, Shin K, Fuchs GJ, Takita H. Humoral immune and clinical responses to food antigens following acute diarrhoea in children. J Paediatr Child Health 1998;34:229-232.

· Tahmeed Ahmed, et al. The International Campaign to Revitalise Academic Medicine. Academic medicine: the evidence base. British Med J 2004;329:789-792.

APPENDIX

International Centre for Diarrheal Disease Research, Bangladesh

                                   Voluntary Consent Form


Title of the Research Project:   Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: a community-based randomized trial in urban Bangladesh

Principal Investigator: Dr. Tahmeed Ahmed


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.


Diarrhea is still a major public health problem in developing world including Bangladesh. L-lysine, an essential amino acid, is a protein-building block that strengthens the defence system in our body against infections. Studies have shown that lysine therapy improves the body defence system and recent studies have shown that lysine intake reduces number of diarrheal episodes and severity. 

The objectives of the research we are doing are primarily to observe the impact of supplemental L-lysine on the number, severity and duration of diarrheal episodes on adults. In order to look at the relation between the number of diarrheal episodes and severity to improved body defence system due to lysine supplementation, samples of blood will be analyzed (serum complement (C3), T cell numbers, T cell-subsets (CD4, CD8) and natural killer cells, C-reactive protein and hemoglobin).

The present study will require enrolment of 440 healthy adults (18-45 years of age); half of them will be female. Participants will receive 2000 mg supplemental L-lysine or placebo tablets daily in two divided doses for a period of 6 months. The daily supplementation of 2000 mg L-lysine for 6 months is very unlikely to impose any adverse effect on the subjects. The results of the proposed study may contribute to our existing knowledge of the effect of lysine on incidence and severity of diarrheal illness as well as on the body defence system. A positive impact of lysine supplementation on diarrheal illness may lead to a future strategic approach to the control of diarrhea as a public health problem. Since you are eligible, we are inviting you to participate in this study. If you understand the objectives of the study and agree to participate in the study, the following will apply: 

1. You will be enrolled as a participant of the study and be kept under observation until completion of the study. On the basis of a lottery, you will receive either L-lysine or placebo tablets (which are similar to the L-Lysine tablets, but only difference is that it will not contain any L-Lysine) to be taken orally daily for 6 months as instructed by the project staff.  

2. We would ask you some questions related to your illness and socio-economic background at the time of enrolment. 

3. You will be undergone with a detailed clinical examination by a project clinician. Your body weight and height will be measured at the time of enrolment and at the end of the intervention. We will also collect 8 ml (about one and a half teaspoonful) blood from a vein on your arm at the beginning before starting the supplementation and after 6 months at the end of intervention. The blood samples will be used to determine the concentration of some of the parameters of immune status as well as hemoglobin as mentioned above. 

4. We would take all precaution to prevent any form of risk in your person while collecting blood samples except for some mild pain and or temporary bruise at the site of puncture. Use of sterile, disposable syringes and needles will be ensured. In case of any untoward event, we will do necessary management.

5. Project staff/investigators will visit your house every week to collect information on your health status especially on diarrheal illnesses and also monitor your compliance with the treatment regime.

6. We will also collect information on your dietary intake through household food consumption survey by 24-hour recall method in two different days, a week apart.  

7. We do hereby affirm that privacy, anonymity and confidentiality of data/information identifying you will be strictly maintained. We would be obliged to provide you with information related to your medical condition, treatment, or results of any test performed on you, and would be happy to answer your questions about the study.

8. Your participation in the study is voluntary, and you are the sole authority to decide for and against your participation in the study. You would also able to withdraw at any time during the study period without showing any cause. Even if you decide to withdraw from the study, appropriate treatment of your illness at ICDDR,B clinic will not hamper at all.

9. You will not be at risk of any adverse effect of L-lysine that we are aware of. But if any untoward event takes place, we will take care of that. We and our field staff will ask you about your health every week; you are encouraged to seek advice for any ailment at our field clinic. 

10. L-lysine is a substance that is essential for our health. We assume that you will benefit by taking it for six months if you are assigned to take it by means of a lottery.  

If you have any further queries regarding the study, please contact the P.I. Dr Tahmeed Ahmed, Scientist at ICDDR,B Hospital, Mohakhali, Dhaka (telephone 8811751-60, extension 2304). If you agree to participate in our study, please indicate that by signing or providing thumb impression at the specified space below.

Thank you for your cooperation.

Signature/left thumb impression of subject


Date

Signature/left thumb impression of witness


Date

Signature of the PI or representative



Date 

Detailed Budget for New Proposal


Project Title: Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: a community-based randomized trial in urban Bangladesh

Name of PI: Dr. Tahmeed Ahmed MBBS, PhD


Protocol Number:                                             Name of Division: Clinical Sciences Division


Funding Source: International Nutrition Foundation, Ajinomoto Co., Japan                                

Amount Funded (direct): USD 82.965                      Total: USD 111,714                     Overhead (%): 32


Starting Date:  July 15, 2005                                Closing Date:  March 14, 2006


Strategic Plan Priority Code(s):


	
	
	
	
	
	

	Personnel
	 
	% of effort
	Rate/month
	Duration in month
	Total

	Principal Investigator
	Dr. Tahmeed ahmed
	50
	2,077
	8
	8308

	Co-Investigator
	Dr. Charles Larson
	5
	NA
	8
	0

	Co-Investigator
	Dr. M. M. Islam
	20
	1090
	8
	1744

	Co-Investigator
	Dr. Ahmed Shafiq
	50
	1174
	8
	4696

	Co-Investigator
	Dr. Firdausi Qadri
	5
	NA
	8
	0

	Co-Investigator
	Dr. Shamsir Ahmed
	100
	806
	8
	6448

	Co-Investigator
	Dr. Sayera Banu
	20
	1132
	8
	1811

	Medical officer
	To be selected
	50
	880
	8
	3520

	Research Officer 
	To be selected
	100
	397
	8
	3176

	Research Assistant x 3 (for dietary assessment)
	To be selected
	100
	259
	3
	2331

	Research Assistant x 6
	To be selected
	100
	259
	8
	12432

	 
	 
	Sub-total
	 
	 
	44,466

	Travel (Local)
	 
	 
	 
	 
	 

	Transportation for recruit and follow-up
	 
	 
	 
	 
	2,000

	 
	 
	Sub-total
	 
	 
	2,000

	Supplies and materials
	 
	 
	 
	 
	 

	Medicines
	 
	 
	 
	 
	700

	Stationary items
	 
	 
	 
	 
	400

	 
	 
	Sub-total
	 
	 
	1,100

	Interdepartmental services
	 
	 
	 
	 
	 

	Computer info services
	 
	 
	100

	Measurement of C-3c,T cell marker, T-cell subset, CRP and Hb%
	$32.45 X 840 tests
	 
	27,258

	 
	 
	Sub-total
	 
	 
	27,358


	Other contractual services
	 
	 
	 
	 
	 

	Rent, repair, etc.
	 
	 
	 
	 
	2,500

	Communications
	 
	 
	 
	 
	581

	Printing and publication
	 
	 
	 
	 
	500

	Emergency patient hospitalization cost
	 
	 
	22 patientsX10 dX$10
	 
	2,200

	Food models, validating cooking utensils and pictures
	 
	 
	 
	 
	500

	 
	 
	Sub-total
	 
	 
	6,281

	Cost for study participants
	 
	 
	 
	 
	 

	Travel cost for participants (blood collection at the clinic) 

$2 per person x 2 times X 440  
	 
	 
	 
	 
	1,760

	 
	 
	Sub-total
	 
	 
	1,760

	Capital expenditure
	 
	 
	 
	 
	 

	 
	Computer
	 
	 
	 
	2,200

	 
	 
	Sub-total
	 
	 
	2,200

	Total Direct Cost
	 
	 
	 
	 
	85,165

	Overhead Expenditure 32%
	 
	 
	 
	 
	26,549

	Total Project Cost
	 
	 
	 
	 
	111,714


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.


The investigators will be responsible for supervision of the study work in the field as well as in the laboratory. They will ensure quality data collection in the field, proper conduction of the different assays in the laboratory, data organization, management, analyses and dissemination. Dr. Larson and Dr. Qadri have been involved with the study and will continue to provide valuable inputs although their salaries will not be covered from the study budget. 

The Medical Officer will be responsible for day to day care of study patients reporting to the Mirpur Clinic, for which 50% efforts have been budgeted. The Research Officer will assist and perform some of the assays in the laboratory. The efforts of a total of three Research Assistants will be required for dietary assessment. This is a labour-intensive work that will continue only for the initial three months. Six Research Assistants will be engaged throughout the study in collecting enrolment and follow-up data in the field. 

The study will entail substantial travel of investigators and field staff to the field and also within the field. This local travel has been approximately calculated and budgeted. 

The cost of laboratory assays has been calculated on a unit basis and budgeted accordingly.

A budgetary provision has been made to cover the cost of hospitalization at ICDDR,B of enrolled subjects suffering from severe diarrhea.     

The dietary assessment will require the extensive use of food models, calibrating cooking utensils and pictures. The cost of these items has been included in the budget.

Enrolled subjects will need to come to the Mirpur Clinic for giving blood samples. Their transport expenses as well as wage loss compensation for the couple of hours spent at the Clinic has been included. 

A lap-top computer will be required for use by the investigators for the study and its cost has been included too.      

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)


Not applicable



                           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                   


Detailed Budget                  

10.  FORM 1

Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: 

a community-based randomized trial in urban Bangladesh

ADMISSION INFORMATION
1. Name: ____________________________            

2. Study  ID   







                    |__|__|__|

3. Date of enrolment:                                                           
                |__|__|.|__|__|.|__|__|__|__|








         
           
       day      month          year

4. Address (exact location):______________________________________________________

_____________________________________________________________________________

5. Age (years):






                
 

 |__|__|                                                                          

6. Sex:









                                       
1=male; 2=female






                        
       |__|                                                                

7. Occupation (male):                                                                                                                   |__|                                                                                           
1 = service;  2 = day labor; 3 = rickshaw puller

              4 = driver; 5 = business; 9= others (specify) 
                   _______________________________     

8. Occupation (female):                                                                                                                |__|   
             1=housewife; 2 = domestic help; 3 = garments worker

             4 = service; 9= others (specify)                                          ________________________________

9. Income / month (Tk):                                                        

           
           |__|__|__|__|__|

10. Total family income / month (Tk):  



                       |__|__|__|__|__|

HOUSING


11. No. of living rooms:






                         |__|__|

12. Roof of house 







                              |__|

   
1=bamboo; 2=thatched; 3= tin


4=pacca; 9=other  (specify) 

______________________________                                                                                                  



13. Floor of house:







                              |__|


1=earthen; 2=pacca 

3= wooden; 9=other (specify)  

 ______________________________     

14. Wall of house: 



      




                  |__|

1=bamboo; 2=thatched; 3= tin


4=pacca; 5=earthen; 9=other (specify)  

 ___________________________                                                                             



15. Does the family have TV?






      
      |__|


1=yes; 2=no   

16. Does the family have radio?





                  
      |__|


1=yes; 2=no   

17. Does the house have electricity?





                              |__|

            1=yes; 2=no   

18. Form of cooking fuel used:





                              |__|


1=cow dung; 2=firewood; 3=kerosene 

4=gas; 5=electricity; 9=other (specify)                           ___________________________

        

19. Are you owner of the house where you live?




                  |__|

 
1=yes; 2=no

20. If not owner of the house then house rent / month (Tk): 

 
           |__|__|__|__|__|                                    

              99999=if owner of the house                           

21. Source of drinking water:






                              |__|


1 = tap water; 2 = tube well; 3 = pond; 4 = river

               5 = ring well; 9 = others (specify)                        ________________________
22. Source of washing water:







         
      |__|


1 = tap water; 2 = tube well; 3 = pond; 4 = river

              5 = ring well; 9 = others (specify)                          ________________________
23. Type of latrine used:






                              |__|

1=none; 2=open pit; 3=water seal

ANTHROPOMETRY ON ENROLLMENT

24.  Body weight (kg):




             
         |__|__|.|__|__|__|

25.  Height (m):

     



                                          |__|.|__|__|

26.  Body Mass Index (kg/m2)






      |__|__|.|__|


FORM 2

Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: 

a community-based randomized trial in urban Bangladesh

DIETARY ASSESSMENT
Study ID #: |__|__|__|
Name: 

Address: 

Date of interview (weekend):

Name of interviewer:

Date of interview (weekday):

Name of interviewer:

Q # 1. Did you eat the normal amount of food yesterday?

1= Yes, same as usual

2=No more than usual

3=No, less than usual

9=Do not know

Q # 2. Why didn't you eat the normal amount of food? (please ask, if the response to Q # 1 is other than 1)

Describe: 

_________________________________________________________________________

Q # 3. Now, I would like you to remember exactly which foods and drinks you took yesterday? We will start with the first thing you took when you woke up yesterday. What time did you first eat something after you woke up yesterday? 

What did you eat? [PROBE for main ingredients for bhajis, curries, and composite dishes] When did you eat after that? etc. [PROBE for snacks between meals, PROBE for drinks (Tea with/without milk and sugar, alcoholic drinks). PROBE for any food/nutrition supplementation and ask for fraction consumed.

Q # 3 (descriptive)

	Hour

(24 hours clock)
	Food

(list ingredients of composite dishes separate if possible)
	Food code
	Amount #
	Household

 measure
	Household 

measure code

	
	
	
	
	
	


Q # 4. Do you take vitamin or mineral supplements?

          1= yes, 2 = no

Q # 5. If yes, how many per day/per week?

Q # 6. If yes, what kind? (give the brand name)

FORM 3

Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: 

a community-based randomized trial in urban Bangladesh

FOLLOW-UP INFORMATION
Study ID # |__|__|__|




Name: ______________________________________________


	
	Follow-up

01
	Follow-up 

02
	Follow-up 

03
	Follow-up 

04

	Date
	
	
	
	

	Did you have any illness in last week?
	Yes \ No
	Duration

(Hours)


	Yes \ No
	Duration

(Hours)


	Yes \ No
	Duration

(Hours)


	Yes \ No
	Duration

(Hours)



	Diarrhea


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Vomiting


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Dysentery


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Abdominal pain


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Cough/cold


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Fever


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Impetigo


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Rash


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Scabies


	Yes \ No
	
	Yes \ No
	
	Yes \ No
	
	Yes \ No
	

	Body weight (kg)


	
	
	
	

	Height (m)


	
	
	
	

	Comments
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Title:  
Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: A community-based randomized trial in urban Bangladesh
Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.

	
	Rank Score

	
	High


	Medium
	Low

	Quality of project


	X
	
	

	Adequacy of project design


	
	X
	

	Suitability of methodology


	
	X
	

	Feasibility within time period


	
	X
	

	Appropriateness of budget


	
	X
	

	Potential value of field of knowledge


	X
	
	


CONCLUSIONS

I support the application:

a)  without qualification                         X



b)  with qualification



      - on technical grounds



      -  on level of financial support


I do not support the application



Name of Referee: 

Signature: 






Date:______________

Position:  

Institution: 

Address: (full postal address) Micronutrient Initiative, c/o PSU_CIDA House D2, Road 95, Gulshan -1 Dhaka 1212

Page 2 of 2

Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)

Title:
Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: A community-based randomized trial in urban Bangladesh
PI:
Dr Tahmeed Ahmed

Reviewer: 

The  proposal is innovative  as so far nobody has looked into issues that have dietary implications on diarrhoea. Diarrhoea till today is one of the major killer diseases of children, therefore such researches are feasible. Lysine is an aminoacid  whose effect has not been studied with regard to diarrhea so will provide new insights.  All researches are always hospital based and this is going to be community based and will need the financial support sought. A special quality control can be done. 

Page 1 of 2

Title:  
Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: A community-based randomized trial in urban Bangladesh
Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.

	
	Rank Score

	
	High


	Medium
	Low

	Quality of project


	XX
	
	

	Adequacy of project design


	XX
	
	

	Suitability of methodology


	XX
	
	

	Feasibility within time period


	XX
	
	

	Appropriateness of budget


	XX
	
	

	Potential value of field of knowledge


	
	XX
	


CONCLUSIONS

I support the application:

a)  without qualification



b)  with qualification



      - on technical grounds



      -  on level of financial support


I do not support the application



Name of Referee: Mark J. Manary MD

Signature: [image: image1.png]




Date: 24-May-2005

Position: Professor of Pediatrics

Institution: College of Medicine, University of Malawi


Address: Dept of Paediatrics, Private Bag 360, Blantyre 3, Malawi, CENTRAL AFRICA

Page 2 of 2

Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)

Title:
Efficacy of lysine supplementation in reducing attack rates of diarrhea in adults: A community-based randomized trial in urban Bangladesh
PI:
Dr Tahmeed Ahmed

Reviewer: Mark Manary

This is a well-designed study which controls for bias of any type by careful blinding and use of a placebo.  The immunologic analyses are extensive, and comprehensive.  The methodology is so strong that it will certainly answer the relevant scientific question.  The study is of minimal risk to adults.  The budget is modest considering the laboratory analyses.  I have no suggestions to improve the methodology.  While I am not sure that the problem of diarrhea warrants intervention in healthy adults, it may be more useful in immuno-compromised individuals and children.  It will be interesting to see the results.


Dear Tahmeed: 

We need enough final details of our lysine research project to permit us to sign the final contract with Ajinomoto to get the funds to us in time.

I quote the email from the Ajinomoto representative:
"I am now preparing the research contract between INF and Ajinomoto.

It will be a similar one to that we concluded upon the previous Syria trial.

 

Our Intellectual Property Center, who is in charge of preparation of the contract, requested me to clarify the following things.

 

1. The starting and (predicted) ending date of the study

2. The exact name of ICDDR, B

3. The total fee for the project, and amounts and schedule for installment payment

 

Concerning the inquiry No. 3, we tentatively agreed in Tokyo that Ajinomoto would pay for the study in a following manner, although the numbers were very roughly estimated ones.

1st payment @ US$ 20,000 by the end of March 2005

2nd @ US$ 40,000 in April 2005

3rd @ US$ 40,000 in October 2005

4th @ Balance in April 2006 when final report is received.

We now need more accurate numbers to incorporate them in the contract.

 

In order to make the first remittance of US$ 20,000 by the end of coming March, we need to conclude the contract by the beginning of March."

 I will need to reply and of course can answer the second question.  However, I do need the final revised budget to include all that we have agreed on to calculate number 3.  We will add to it our INF expenses for purchasing and shipping the tablets, communications et al.  If you need funds more rapidly than the proposed schedule, we will persuade Ajinomoto to provide the funds more rapidly or advance them from the INF.

Also please suggest a tentative starting date even if you need to change it.  

I hope you will soon receive the tablets that we are sending today and that you will be able to convince your subjects of the desirability of taking them.  



In reference to remuneration to the subjects, in our field studies in Guatemala, we did not pay subjects or families, but the provision of medical care was enough in some cases.  Where the protocol would not permit, we would rely on explaining the potential benefits of the intervention.  Over the years there were cases where we would contribute something the community wanted e.g. a bell for the church or Roofing material for school, or arrange for a road to be improved. Please do include the proposal what type of remuneration the subjects would receive. 

                                                                                              With best wishes,   

Nevin




X
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International Nutrition Foundation





150 Harrison Avenue, Room 232		Telephone: 617-636-3771


 Boston, MA 02111 USA			Fax: 617-636-3781		


E-mail: inf@inffoundation.org
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