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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. Firdausi Qadri/ Dr. Nishibuchi

Project Name: Immunomodulating effect of a probiotic, Bifidobacterium breve, on the  immunogeneicity of the 

oral, whole cell killed cholera vaccine in Bangladeshi children


Total Budget: 164,149                           Beginning Date     ASAP                                 Ending Date   2 years from start


Cholera is a major health problem of many developing countries and marked increase in the prevalence has been seen on all continents in the last decade (WHO 1998). There is a great need for an appropriate vaccine to protect children the principal suffers  in endemic countries, from the live threatening consequences of cholera. The B subunit-whole cell killed vaccine (Dukoral) developed in Sweden and used in field trials all over the world. It is licensed in many counties of the world and recommended by WHO. Protective efficacy to the killed vaccine has been demonstrated in adults in Bangladesh as well as in other countries, but less so in children (Clemens et al. 1986). Thus there is an urgency for  developing strategies to improve the immunogenicity of vaccines especially for protection of children in cholera endemic countries of the world. Different options for improved cholera vaccines are being considered including new and improved formulations of killed or live oral candidate vaccines (Qadri et al. 2004, Sack et al. 1997, Levine et al. 1993) as well as the use of micronutrient supplementation  during the course of immunization (Albert et al. 2003, Karlsen et al. 2003, Qadri et al. 2004). Another option that appears promising is the use of probiotics as adjunct to oral immunization based on the understanding that these agents could improve the mucosal immune responses, both innate and adaptive and help reducing inflammation (Blum and Schiffrin 2003, Fang et al. 2000).  A therapeutic as well as preventive role of probiotics has been suggested from results of different studies using different probiotics that have been tested, usually lactic acid producing bacteria such as lactobacillus, Bifidobacterium and Steptococcus species. The supplemention of probiotics to infants  may also have a prophylactic effect against acute diarrheal diseases. In pediatric populations, the effect of probiotic agents appears to be most significant against rotavirus diarrhea, suggesting that an immunological mechanism is responsible for the beneficial effects (Saavedra, 2000). In the present proposal we would like to examine  if supplementation with the probiotic Bifidobacterium  breve  has a beneficial role in enhancing the immunogenicity of Dukoral in children.  A two cell study will be conducted in which one group of children will be given B. breve every day for four weeks and another group will be given placebo. Two doses of the oral cholera vaccine will be administered at  two week interval following initiation of the probiotic/placebo administration. Pre- and post- vaccination blood sample will be collected and assayed for immune response to the vaccine. The frequency and magnitude of the immune response to the vaccine will be compared among the two groups of children to assess whether the probiotic treatment enhances the immune responses to the vaccine. If probiotic  supplemenation has a positive effect on the immune response it may be adopted as adjunct to enhance the efficacy of the cholera vaccine in immunization programmes and perhaps also of  other  enteric vaccines.
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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.

 We hypothesize that administration of probiotics will improve immunogenicity of the oral  whole cell cholera vaccine in children two to five years of age by amplifying the systemic and mucosal immune responses.
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).


1. To determine whether supplementation with probiotic Bifidobacterium breve, improves vibriocidal antibody response among Bangladeshi children aged 2-5 years given the oral whole cell killed cholera vaccine.

2.  To determine whether supplementation with probiotics results in improving the antibody secreting cell (ASC) responses in peripheral blood to cholera toxin (CT) and lipopolysaccharide (LPS) of Vibrio cholerae O1. 

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).

                                                                                                                                                                                         

Background information
Cholera is one of the major enteric infectious diseases characteristics for its profuse secretory diarrhoea.  An estimated 100,000 to 600,000 cholera cases occur every year in Bangladesh (WHO, 1998).  It is a major health problem in many developing countries. International agencies, including the WHO, have attached a high priority for control and prevention of cholera through vaccination since it appears to be the most appropriate short-term strategy for the prevention of the disease in Asia, Africa as well as Latin American countries where it has spread (WHO, 2001).
According to the surveillance program carried out in four locations in Bangladesh since 1997, Vibrio cholerae is responsible for over 14 % of the episodes of acute watery diarrheal diseases (Sack RB. et al. 2003). About 50% of these episodes are seen in children under 5 years of age. Serious efforts are being made to develop safe and effective oral cholera vaccines to prevent this endemic disease as well as epidemics.   In Bangladesh where cholera is endemic, several field trials have been conducted in ICDDR,B in the rural health care area in Matlab, over the last 3 decades among which five evaluated the injectable vaccines and the last one in 1985 evaluated the oral whole cell combined with the B-subunit of the cholera toxin. The failure of parenteral vaccines to provide adequate protection against cholera has resulted in the search for an appropriate vaccine candidates as well as  best route of immunization.   It has become increasingly clear that for cholera, an effective vaccine must stimulate the gut-associated lymphocytes so as to produce specific antibodies in the mucosal compartment to inhibit colonization of the pathogen. An addition requisite is that it should contain vaccine components that can stimulate memory cells as induced during natural disease. 

Studies are being carried out to improve the immunogenicity of the killed cholera vaccine using micronutrient supplementation since the effectiveness of the killed cholera vaccine was short-lived in children 2-5 years old (Clemens et al. 1986). This is the age group that is most susceptible to cholera and for whom an effective vaccine is especially needed. In a recent study, administration of zinc was found to amplify the vibriocidal antibody responses, which is a useful indirect measure of protective immunity in children 2-5 years of age who received the oral cholera vaccine (Albert MJ, Qadri F et al. 2003, Qadri F et al. 2004). 

The aim of this proposal is to examine a strategy to improve vaccine efficacy through co-administration of  vaccine and a probiotic such as lactic acid bacteria (LAB). The term probiotics was defined by Fuller as a ‘live microbial food ingredient that is beneficial to health’ (Fuller, 1991). It  is generally regarded as nonpathogenic. Lactobicillus acidiophilus (LA) and bifidobacteria (BB) are constituents of the normal human intestinal flora. Some of them are a part of normal flora in human intestine. This strain is sometimes administered to premature infants in Japanese neonatal units for the purpose of promoting intestinal flora formation to protect them against bacterial infection (Nakazawa et al. 1996). Although premature babies are considered to be immuno-compromised hosts, no side effects including infection due to Bifidobacterium have been reported. This bacteria has been administered at doses of  1010 CFU to many people of various age groups including infants, children and the aged (Tanaka R, Per. Comm., Yukata et al.2001,2002).  In 2002, Salminen et al. showed that increased probiotic use of a kind of LAB did not lead to an increase in Lactobacillus bacteremia (Salminen et al. 2002). Studies have shown that the risk of infection by probiotic lactobacilli or bifidobacteria  is neglibible suggesting  that the virulence is negligible and the bacteria are well tolerated in young children (Borriello et al. 1988, Saavedra et al. 2004). In a study carried out in infants, 3-24 months of age, bifidobacterium was fed over a period of about 7 months, no adverse  effects were observed and the probiotic was well tolerated (Saavedra et al. 2004). A meta-analysis has suggested that probiotics such as lactobacillus are safe and effective as a treatment for children with acute infectious diarrhea  (Van Niel et al. 2002). Bifidobacterium breve is also used as food item in different countries including Italy, France and Japan. In Japan it is commercially available as a yogurt drink (brand name Milmil) in doses of 1010  per 100 ml servings (Nishibuchi et al.. Personal communication).  

Immune response and probiotics

Lactic acid bacteria (LAB) have been shown to have adjuvant effect (Schlegel et al. 1998, Del Giudice et al. 2002) as well as both prophylactic and therapeutic activities on enteric infections and antibiotic associated diarrhoea. Studies have shown that LAB such as Lactobicillus acidophilus and bifidobacteria can act as adjuvants to the mucosal immune system (Cross, 2004).  Recent studies have observed these probiotics to significantly enhance humoral response during the acute phase of rotavirus diarrhea and raise total IgA-ASC in peripheral blood after 6-8 days of administration of the probiotic compared to the placebo group .  In another study on S. typhi Ty21a in children, LAB intake resulted in specific and total serum IgA increases in sera . These observations suggest that probiotics are able to persist in the gastrointestinal tract and can act as adjuvants to the immune responses.  Bifidobacterium is well known for its role to activating the humoral immune response and induce  secretion of IgA at mucosal sites (Yasui et al. 1999). Probiotics possess the ability to modulate dendritic cell surface phenotype and cytokine release in granulocyte-macrophage colony-stimulating factor-stimulated bone marrow-derived dendritic cells (Drakes et al. 2004). Regulation of dendritic cell cytokines by probiotics may contribute to the beneficial effect of these molecules in treatment of intestinal diseases. The dose of probiotics used varies from 1 to 10 billion per day which have found to be safe in various age groups in healthy and ill subjects (Pelletier et al. 2001, Saavedra 2004). In infants with rotavirus diarrhoea, LAB have been give at 1x1010 CFU per day and found to be safe and without adverse events (Sarker S.A. unpublished data).  This suggests that Bifidobacterium may work equally as a mucosal adjuvant when it is ingested with oral vaccines. But regardless of the many studies concerning probiotics including Bifidobacterium, the possibility of the practical use of Bifidobacterium has not been studied extensively in developing countries either for infectious diarrhoea and other disease  or in vaccine studies. It is therefore important to understand the possible use of probiotics in children developing countries where the immunogenicity of mucosal vaccines need to be improved.     

We hope that addition of LAB to the diet of the children before and during the study duration may result in the induction of a more effective response to the oral whole cell cholera vaccine, Dukoral. To better understand its use it would be neceesary to define a  regime that will help induce a protective response at the desired mucosal site and a systemic response as well.  

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). 


Overall study design: 

Field site:

Healthy boys and girls aged 2-5 years will be recruited in the study from the urban suburbs of Mirpur in Dhaka city  where we have been conducting other studies (Protocols 99033, 98009, 2000-027). A field station has been set up at this site for the past 6 years for carrying out ETEC and cholera studies for vaccine and immunological purposes.  Mirpur is about 6 km northwest of ICDDR,B. The area has been used for field studies since 1987. It is about 10 sq km in radius and divided into 14 sections. We have previously carried out studies in sections 10, 11 and 12 and plan to do the same for the purpose of this study. A population of about 300,000 is estimated in these three sections. There will be an adequate number of  children  between 2 to 5 years of age to meet the requirement for the study.  Subjects enrolled in any other protocol being carried out by ICDDR,B or other institutions which require vaccine or nutritional interventions will not be eligible for recruitment into  this study. 

Inclusion/exclusion criterion for recruitment of participants:

Children of either sex aged 2-5 years will be eligible for screening and a  Parents will give and a written, informed consent form will be required from either of the parents/ guardians of each participating child. Participating children  should be free from any chronic illness and also any recent illness that may compromise the immune system. In general they will have good health without known underlying illness. The nutritional status of the children will be assessed using standard anthropometric measurements such as weight for length/height and mid upper arm circumference (MUAC). Children below –2SD of the NCHS reference median in the nutritional parameters will not be enrolled.  A physician will perform a thorough physical examination to determine suitability of potential participants. Stool microscopy for parasites and helminths and culture for enteric pathogens and blood for CBC will be carried to rule out significant and prior illness that might confound results of the study. Children with history of diarrhoea in the preceding 2 weeks will not be eligible. All children will be kept free from fermented milk product diets  such as yogurt or cheese for the entire duration of the 6-week study to rule out intake of LAB from any source other than the probiotic under study. 

Vaccine and probiotic composition, administration and allocation:

This will be a randomized double blind placebo controlled trail that will be conducted at the Mirpur field site of ICDDR,B. The probiotic Bifidobacterium breve will be provided by Yakult, Tokyo, Japan, the producer. It is not a drug but sold in the market as a food item. It has been in the market in Japan for over two decades. The company will perform the randomization as well as provide required test agent and placebo (identical in appearance and amount but containing no bacteria) for the study. The probiotic or placebo will be supplied as a powder together with corn starch and it does not have any taste. It will be reconstitued in water (Yakault, Company, Japan). The probiotic will contain 1010 CFU per dose and the participant will receive one dose every day following the manufacturer’s recommendation. The probiotic/placebo will be reconstituted in 50 ml of water. Both the agents are similar in appearance and taste.

The oral cholera vaccine “Dukoral” (SBL Vaccine AB, Stockholm, Sweden) preparation will be obtained from the Swedish Bacteriological Laboratories, Stockholm, Sweden. The vaccine is commercially available in many different countries in Europe, Latin America and Australia where it is licensed. It has also been recommended by the World Health Organization. The vaccine has been tested in women, men and children in a large field trial where very little or no adverse events were documented.  Permission will however be  obtained  prior to its use from the Directorate of Drug of the Government of Bangladesh.  It will be administered to all study participants in two doses, in  two week intervals between doses. Each dose of the formalin inactivated whole cell vaccine contains one mg of recombinant B subunit of cholera toxin (rCTB)). The vaccine will be administered in bicarbonate-tartaric acid buffer (each sachet contains 2.6 g of buffer; Samarin; Cederroth AB, Upplands Vasby, Sweden) to counteract the effect of low pH in the stomach. One buffer sachet will be dissolved in 100 ml of water and one dose of vaccine will be dissolved in 50 ml of buffer. The probiotic will be administered to the children after they have been kept on a diet that does not contain fermented food such as yogurt or cheese for 2 weeks. The vaccine will be administered after one week of intake of the probiotic and it will be continued for the duration of the study (Appendix 1).

Informed consent will be taken from the parent/guardian of the children for the probiotic and vaccine studies and for the safety and for permission to draw blood (Appendix 2) and to collect feces. Study participants taking at least 90% of the probiotic and the vaccine doses will be considered eligible for analysis, however, data of children taking lesser amount of study agemt would also be analyzed to compare differences in the immune response. 

Study plan.  Children will be randomized in equal numbers to the  two treatment groups. One group will receive probiotic and the other group will receive placebo. Children selected in the study will be divided into groups and for two weeks will be kept on a diet that excludes fermented milk food, such as yogurt and cheese from 14 days before administration of probiotics. At the beginning of  the 3rd week, probiotic or placebo administration will be given in the homes of the participating children and the study field assistants will administer them on 42 consecutive days. Study children will be brought to the field office on day 21 of the study and 14 days from that time (day 35) for the administration of vaccine. Both groups will receive 2 doses of the cholera vaccine at an interval of 2 weeks. The probiotic or placebo administration will be continued for up to 7 days of the second dose of the vaccine that is until the study is terminated on day 42. Samples of the immunolgoical assays will be collected from the children prior to immunization (day 14) and 7 days after intake of the first (day 28) and the second dose of the vaccine (day 42). A flow chart to describe the administration of study intervention has been provided in Appendix-1 and a schedule for collection of biological samples from the study children has been provided in Appendix 5. Pre-designed case report forms (CRFs) will be used for recording symptom(s) that the study children might develop during the study (Appendix 4). A safety monitoring committee may be formed if the Ethical Review Committee thinks it is necessary to oversee the progress of the study.

Sample size calculations. 

                             P1 (100-P1) + P2 (100-P2)  
               N/gp =                                                   ( ( ((()

                                            ( P1-P2)2
where P1=66; P2=36; (=0.05 , (=90; ( ((()=10.5

The following estimates are based upon two-sided hypotheses of effect, a 95% level of confidence and a power of 90%.  Based on the results of  the study of  zinc supplementation on the whole cell cholera vaccine efficacy (Albert et al. 2003,  Qadri et al.2004) in which  36% and 66% of the participants in the control and  intervention groups respectively mounted vibriocidal antibodies. Assuming  66% to respond to the intervention outlined below, we will need a sample size of  54 per group. With 15% attrition the sample size will be 64  per group. We would thus like to study a total of  128 children for this purpose. 

Safety evaluation:

The primary end point for evaluating safety will be defined as the occurrence of any of the following diarrhoea, vomiting or abdominal cramps of at least moderate grade after intake of the probiotic or the vaccine. Diarrhea will be defined as three or more abnormally loose or liquid stools in any 24-h period. A measured oral or rectal temperature above 38oC will be considered a fever (Appendix 4). Any SAE will be brought to the notice of the ERC within 24 hour of their occurrence. 

Baseline data:

Baseline data from study participants will be collected during the week prior to starting the study (Appendix 3). Stools will be collected at least 3  days before starting the study intervention(probiotic or placebo). Stool will be cultured for enteric pathogens and microscopic examination will be done for demonstration of  parasites and ova of helminths. Results of these tests  will serve as baseline values for the study participants. 

Sample collection from study participants in the study:

Stool: Stools will be collected  prior to enrollment in the study ( between 3 to 5 days earlier) to rule out presence of enteric infections. Stools will also be collected and at day 14, 28, and 42 for microbiological and immunological analyses.  Faecal extracts will be prepared and stored at -70(C until tested for immunological assays. 

Blood: 3 ml of venous blood will be collected from the children prior to intervention at day 14 and then at day 28 and day 42. Blood will be separated by differential centrifugation on Ficoll-paque for separation of plasma and peripheral blood mononuclear cells (PBMC) 

PBMC: The Ficoll-separated PBMCs will be assayed for total and vaccine-specific numbers of ASCs by the two-colour ELISPOT technique for antigens of V. cholerae O1 (Qadri et al. 1997). Vaccine-specific ASC response of the IgA, IgM and IgG isotype to O1 Ogawa LPS and CTB will be carried out. A significant response will be determined if the vaccine specific ASC response as (4 fold increase over baseline value of ASC/107 MNC in the baseline sample. In the group given the probiotic a significant response will be > 8 fold increase of the specific ASCs. Only ASC levels > 10 ASCs per 107 MNCs in the post immunization specimen will be considered a responder. 
Plasma/serum antibody: Serum will be used for vibriocidal antibodies using V. cholerae O1, Ogawa strain X25049 (Qadri et al. 1995). A greater than ( 4 fold and (8 fold increases in the placebo and probiotic group will be considered a significant response. Plasma will be used to measure anti-CTB and anti LPS antibody responses in the IgA, IgG and IgM isotypes using a kinetic ELISA procedure (Qadri et al. 2003).  A (2-fold increase of the Milli absorbance/ min between pre- and post immunization titer specimens will be used to signify seroconversion in the placebo group. In the probiotic recipient a (4 fold increase will be considered a significant response.

Fecal extracts-Vaccine-specific IgA antibodies will also be determined in faecal extracts. For this purpose the vaccine specific response will be expressed as the number of units per microgram and will be calculated by dividing the titers (in units per ml) by the total IgA concentration (in (g per ml).  A twofold or greater increase in the specific titers between the pre-immune and post-immunization stage samples will be considered a significant response in the placebo. In the probiotic recipients a ( 4 fold response will be considered a significant increase.

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 existing field site, Dhaka hospital, laboratories and offices of ICDDR,B are adequate for conduction and support of this research study.

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).


Data Analysis:

Methods to ensure data quality:

To ensure the quality of data, the investigators will visit the study site  at Mirpur and randomly check CRFs. In 

addition they will interview a randomly selected  5% sample of study participants within a day to assess the original interview.  

Data management:

To maintain consistency, the investigators will review completed CRFs for consistency and completeness and accuracy of data. If necessary additional home visits will be made to recheck entries or fill up missing entries. After editing, data will be entered onto personal computer using appropriate software that will be suitable for the study. 

Data analysis:
Statistical analysis will be carried out using appropriate parametric and non-parametric tests using statistical software- statistical programme  for Social Science (SPSS/PC+, Chicago, IL, USA). Categorical data will compared  using the Chi square test or Fisher's exact test as appropriate. Comparison of continuous variables will be done with Student's t test for normally distributed data.
 Appropriate test will be done for data that are not normally distributed. Antibody levels will be expressed as geometric mean (GMs) or as median and range (25th –75th percentile and compared with the baseline values. Statistical significance will be set at a probability level of 0.05. The relationship of post-immunization antibody responses  to baseline serum antibody responses in the different intervention groups will be analyzed.  

Responders in the probiotic group

A two fold or higher response compared to those in the placebo group will be considered a positive response. Thus the  study participants who have a eight fold or higher increase in vibriocidal responses compared to the placebo group;  or a four fold or higher increase in serum IgA or IgG response;  or a four fold or higher response in fecal IgA specific and total IgA responses will be considered responders.  Comparisons will also be carried out to see the proportion of responders in the probiotic and the placebo group using definitions of a (4 fold increase in vibriocidal antibodies, (2 fold increase in  LPS and CT specific IgA and IgG antibodies and 

( 2 fold increase in specific IgA antibody responses. The magnitude of the responses in the different immunological assays will also be compared.

 

Ethical Assurance for Protection of Human Rights:

Written informed consent will be obtained from the parent/guardian of each participating child (Appendix 2). The study is based in the Mirpur field. The vaccine is very safe and has been extensively tested in the field in Matlab as well as in field trials in Mirpur in children.  The probiotic is also safe and has been administered to infants children, adults and the elderly. The study participants in the  Mirpur field site requiring hospitalization will be  admitted to the Dhaka hospital of the ICDDR,B or other hospital in Dhaka as appropriate.

Use of Animals:
Not needed for the 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.


The information obtained from this study will help in the intervention strategies for improvement of the immunogenicity of the oral whole cell cholera vaccine and will give information on the role of probiotic to improve the immunogenicity. This information will be useful not only for studies of the oral cholera vaccine but also for other enteric vaccines in this setting. In addition it will give useful information on the role of probiotics in children in developing countries such as Bangladesh.  Results of this study will be disseminated with seminars at the Centre, and at national and International scientific seminars and through publication in International peer reviewed 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)


Collaborative Arrangements:

This is a collaborative study between the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) and the Kyoto University, Japan.
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TASK OF EACH INVESTIGATOR:

Other institutions:

From Kyoto University:

Dr. Mitsuaki Nishibuchi- PI, Coordinate the study from Kyoto University and give academic and scientific feedback. Supervise MPh studies.

Dr. Fumiko Matsuda- Will be the Co-PI from Japan. She will also use the information obtained from the studies leading to MPh in Kyoto University. 

From ICDDR,B:

Dr. Firdausi Qadri- PI, Coordinate the study in ICDDR,B . Supervise work in the laboratory and coordinate specimen collection from the study participants. Analyze data, coordinate manuscript preparation and help in the MPh dissertation of Dr. Matsuda.

Dr. Ashrafuzzaman Chowdhury- Will be responsible for the immunological laboratory component of the study at  ICDDR,B.
Dr. David A. Sack- Vaccinologist, Scientific and academic feedback
Dr. G. B. Nair- Scientific and academic feedback.
Dr. M.A. Salam- Clinical support and advice
Dr. Mohiul Islam Chowdhury- Study clinical coordinator. Role in  participant enrollment, clinical management, follow up of surveillance of probiotic and vaccine. 

Prof. Ann-Mari Svennerholm- Academic and scientific feedback.

Research Officer (1)

Technical assistance in the laboratory for microbiological and immunological studies.

Blood: Fractionation for separation of  PBMC. Separation  of plasma and storage at –70oC. Biopsies- 

Stool: Collection and extraction of fecal antibodies and filtration. Fractionation and storage in presence of protease inhibitors at –70oC.

Bacterial isolates: Microbiological studies.   

Senior Field Research Assistant  (2) and Field workers (2)

Surveillance in the field, maintaining daily record of probiotic intake, monitoring side effects in the field.                                 
Appendix 1

Study flow sheet:
*Day 0                Day14                  Day 14              Day 21               Day 28                          Day 35               Day 42

Diet(----(Blood & Stool/         Probiotic(---(Vaccine(----(Blood & Stool (----(Vaccine(----(Blood & stool(    Study
Restriction        1st sample
           & Placebo            1st dose 
       2nd sample         
   2nd dose
 3rdsample     Termination











Diet restriction >------------------------------------------>----------------------------------------->---------------------------------------------->

Day 0-   Study initiation and diet restricted to fermented food initiated

Day 14- First blood and stool collection

Day 14- Probiotic and placebo initiation

Day 21- Vaccine first dose

Day 28- Second blood and stool collection

Day 35- Second vaccine dose

Day 42- Third blood and stool collection and study Termination.

*Stool samples around 3 to 5 days prior to enrollment will be screened  for enteric pathogens to rule out infections (Qadri et al. 1997).

APPENDIX 2

International Centre for Diarrhoeal Disease Research,Bangladesh

Voluntary Consent Form


Title of the Research Project: Immunomodulating effect of Bifidobacterium breve on the immunogeneicity of oral whole cell killed cholera vaccine in Bangladeshi children.    


Principal Investigators:

 Dr. Firdausi Qadri; Immunology Section, Laboratory Sciences Division, ICDDR,B; Tel: 8811751-60 Extn. 2431 

Professor Mitsuaki Nishibuchi Phd, Center for Southest Asian Studies, Kyoto University, Japan


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.


CONSENT TO PARTICIPATE IN A RESEARCH STUDY

ICDDRB: Center for Health and Population Research


Diarrhoeal diseases are major health problem in Bangladesh and many developing countries of the world. A  germ called Vibrio cholerae is responsible for many cases of diarrhoea among children and adults in Bangladesh. Like some other  infectious diseases, it may also be possible to prevent some of the diarrhoeal diseases including those caused by Vibrio cholerae by using an effective vaccine.

We are conducting a research study in your  community to observe how healthy children of both sex and aged  2 years to 5 years , mount  responses in their body against V. cholerae infections when they are given killed V. cholerae vaccine alone and when it is given along with another bacteria that is safe and is expected to improve responses to the vaccine. We will enroll a total of 128 children in the study in your community. Participating children will be required to drink the cholera vaccine on two occasions, 14 days apart. 

The oral cholera vaccine to prevent cholera has been previously tested in various countries of the world including Bangladesh, and has been found to be safe in children in Bangladesh as well as many other countries of the world.  The other bacteria that will be used in this study is also safe in humans including infants. If this study proves that administration of the vaccine along with the bacteria mentioned above results in a better immune response among the study children, this information could help in the prevention of cholera. We request your permission to enroll your child in this study.


PROCEDURES: If you consent to allow your child to participate in this study, you or your child will be asked to do the following:  

1. For the purpose of this study,   we will collect some baseline information of your child and some questions regarding your family’s levels of education, occupation and income. We will ask  you to stop feeding your  child  fermented food, such as yogurt or cheese starting 14 days before intake of the study agent and continue the practice for the entire duration of the study. This will be for a total duration of  42 days in the study.  

2. We will also  ask your child to drink the bacterial suspension/placebo  every day from study day 14 to study day 42 for a  total of 28 days.

3. During the study we will ask your child to drink the cholera vaccine twice, fourteen days apart, first on study day 21 and second on study day 35.

4.  To determine how your child is responding to the vaccine we  will collect a small amount (3.0 ml or about half teaspoonful) of  blood by inserting a thin needle in a vein of her or his arm  on study days 14, 28 and 42 for various tests. The insertion of the needle will cause a brief and temporary pain and there is a small risk of bruise, discoloration of the surrounding skin and a very small chance of local and systemic infections. We will however use  sterile disposable syringes and needles for collection of blood as well as take other measures to minimize other problems. On these days we will also collect small samples of her/ his  stool for various tests.  

5. For each blood collection and vaccination schedule and baseline information, you will need to  bring your child at the field site, a maximum of  6 times during   the whole study period.

6. The entire study will require 42 days and a maximum of about 9 ml of blood (less than about 2 teaspoons) of blood will be collected during this period. 

7. Collection of this small amount of blood will not cause any harm to your child. 


RISKS

There are no major risks associated with the participation of your child  in this study.  Risks of collection of 3 ml of  blood on three different occasions from your child’s arm include brisk pain, some discomfort, rare chance of bruising, dizziness and remote possibility of local and systemic  infection.  The total  amount of blood (about 9 m or less than2 teaspoonful)   that will be taken will not affect  your child’s health in any way. The oral cholera vaccine has been previously tested in adults and children in  various countries of the world including Bangladesh, and was found safe. In addition the bacteria that will be used to feed your child everyday will not result in any side effects and has not been associated with any adverse health outcomes.

.


BENEFITS

In this study we will monitor your child for any kind of re-infections over 42 days and your child will receive any required treatment should they occur, at no cost to you.  The results of this study will benefit society in general because, at present, there is very little information on how long dietary probiotic supplementation is needed to boost the body’s defense or immune function.  This information will be useful to public health professionals for establishing programs and policies. 


CONFIDENTIALITY

All information obtained from this study will be shared within ICDDR,B. However the names and identity of your child   will be kept confidential and none others than the investigators of this study and the ethical review committee of ICDDR,B will have access to this information.  Absolute confidentiality, however, be guaranteed, since research documents are not protected from subpoena.

COST/COMPENSATION

You will be asked to provide us with your time.  There will be no cost to you to participate in this study and  you will receive monetary compensation for the time you spend i.e. your wages lost and transportation costs to and from the field site. This compensation will be provided to you on the day you come to the field site. 

EMERGENCY CARE AND TREATMENT FOR INJURY
 If your child is injured or sick as a  direct result of research procedures, S/he will receive reasonably necessary medical treatment available within the country at no cost to you. ICDDR,B does not provide any other form of compensation for injury.


RIGHT TO REFUSE OR WITHDRAW

Participation in this study is voluntary and you are the one to decide for and against participation of your child in this study.  You will also be able to withdraw your consent at any time during the study without showing any reason and without any penalty. 


QUESTIONS

If you have any questions about the study or the products that will be used, please feel free to ask us.  If you have additional questions in future you may contact, Dr. Firdausi Qadri, Dr. M. I . Chowdhury Dr. Ashrafuzzaman Chowdhury ,Dr. M.A Salam, or one of their assistants working in your community for answers.  Dr. Firdausi Qadri, Dr. M. I . Chowdhury, Dr. Ashrafuzzaman Chowdhury and can be reached at Laboratory Sciences Division, ICDDR,B. Mohakhali, Dhaka, Bangladesh, Tel: 8811751-60 Extn. 2413. Dr. M.A Salam; can be reached at CSD, ICDDR,B. Mohakhali, Dhaka, Bangladesh. Tel: 8811751-60 Extn. 2300.


CONSENT: YOUR WRITTEN CONSENT BELOW, WILL INDICATE THAT YOU HAVE DECIDED TO VOLUNTEER AS A RESEARCH SUBJECT AND THAT YOU HAVE UNDERSTOOD THE INFORMATION PROVIDED ABOVE.

Name of participant (print):  _____________________________

Signature or thumbprint of parent or gaurdian of  participant :______________  Date _______________

Name of investigator (print): _______________________________   

Signature of investigator:________________________  Date  _______________

Name of witness(print):  ________________________________    

Signature of witness: __________________________    Date _______________

Appendix 3

                                              BASELINE INTAKE QUESTIONNAIRE

INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH BANGLADESH, (ICDDR,B)

Interviewer ID#: |___|___|
1. Study Subject ID # : |___|___| / |___|___|___|___| 

Child’s Name: |____________________________________________________|


2. Date of enrollment 





                                          day           mo          year  

Socio-demographic Data: 

3. Gender      male ___    female ___



4. Date of birth





       (English calendar)      day            mo        year



   

5.  Age in months                 


6. Education of mother


7. Occupation of mother  



8. Education of father


9. Occupation of father  



10. Family income (Taka)

The following two questions are about family income.  I want to assure you this is strictly confidential information and will not be shared with anyone else.

11. How much on average do you spend on food to feed your household each day? ________ Tk

      11.a. How many people do you feed each day? _____

         

b. Does the child take yogurt ?

         How often ?___________             

c. Does the child take cheese ?    

          How often ?___________

12. Approximately how many Taka per month, in total, are earned by members of your household?

     _________________ Tk

Anthropometry




13. Length (cm)




14.  Weight (kg)      


15. W/H- z-Score         +    -         .
.

                           16. MUAC                 

17. Did you breastfeed your child?  No __,     if yes, for ______months

Previous immunization/supplementation 


18. DPT       
 


19. OPV       
 


20. Measles

 


21. BCG

 

Presence of  Illness


22. Diarrhoea


      23. ARI*

24. Fever**

25. Chronic illness

*ARI: These include cough, purulent nasal discharge, sore throat, earache, ear discharge.

**Fever: Body temperature > 380C.

Appendix  4

Symptoms due to intake of study agent 

	Study Day-
	

	Grade
	0=Not present
1=Mild
             2=Moderate       3=Severe         4=Not available       5=Don’t’ know

	Symptoms
	0
	1
	2
	3
	4
	5

	1.Abdominal distension
	
	
	
	
	
	

	2. Abdominal.Cramps
	
	
	
	
	
	

	3.Abdominal pain
	
	
	
	
	
	

	4. Nausea
	
	
	
	
	
	

	5. Vomiting

 a) If yes, no. /24hrs.(99=Unknown)
	
	
	
	
	
	

	
	_____ _____
	_____ _____
	_____ _____
	_____ _____
	_____ _____
	_____ _____

	6.Fever
	
	
	
	
	
	

	7.Diarrhoea
    a) If yes, no. /24hrs.(99=Unknown)
	
	
	
	
	
	

	
	_____ _____
	_____ _____
	_____ _____
	_____ _____
	_____ _____
	_____ _____

	8. Oedema
	
	
	
	
	
	

	9.Others-
	
	
	
	
	
	


Study agent includes probiotic, placebo or vaccine. The symptom will be recorded every alternate day in the homes of the children, starting from day 14 until day 42. 

Mild – Noticeable  intermittent or continuous, does not significantly interfere with normal activity.

Moderate – May be  intermittent or continuous, and limits or impairs normal activity.

Severe – Continuous or intermittent and of an intensity sufficient to prevent the subject from performing any normal activity.
             APPENDIX- 5

    Plans for collection of stool and blood for the study from participants

	Specimens to be collected
	Number
	Sample collection days
	Amount of Samples to be collected

	Stool
	384
	Day 14, day 28, day 42
	Stool- about 5gm

	Blood
	384
	Day 14, day 28, day 42
	Blood- 3 ml

	Stool Specimens for microbiological assays and for routine microscopic examination.
	*Approximately 

256
	Day  -3 to -5
	Stool- about 2 gm


*Although we plan to study 128 children, more may be needed  to be screened to obtain the requisite number of children who will be free of enteric pathogens.

In addition to this, more stool samples from the study participants may need to be cultured for enteric pathogens if there are cases of diarrhoea. 

Appendix-6

Timeline: Immunomodulating effect of probiotic; Bifidobacterium breve, on the immunogenicity of the oral, whole cell                killed cholera vaccine in Bangladeshi Children.  

	
	1st Year
	2nd Year

	
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12

	Pretrial preparations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Forms and questionnaires finalization,

SOPs preparation, Staff identification/ recruitment and training, ,study agent formulation group constitution, Vaccine,probiotic & placebo procurement.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	(
	(
	(
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Trials
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Appx.20 Participant/Group, total 7 groups, 2 months for each group, 
	
	
	
	
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post  Trial
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data entry, Data analysis, Manuscript preparation, publication, etc.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(
	(
	(
	(
	(
	(


Continuation Sheet (Number each sheet consecutively)


Detailed Budget for New Proposal


Project Title: EFFECT OF BIFIDOBACTERIUM ON THE IMMUNOGENEICITY OF ORAL KILLED WHOLE CELL CHOLERA VACCINE IN BANGLADESHI CHILDREN

Name of PI: Firdausi Qadri 


Protocol Number:



Name of Division: LSD/CSD


Funding Source:                            

Amount Funded (direct):  US$113,630             Total: 149,991           Overhead (%) 36,362


Starting Date:        ASAP 


Closing Date: 2 years from starting date


Strategic Plan Priority Code(s): -


	PERSONNEL
	DESIGNATION
	LEVEL
	EFFORT
	1ST YEAR
	2ND YEAR
	TOTAL

	Dr.Firdausi Qadri
	Senior Scientist
	P4-04
	10%
	11,795
	12,267
	24,062

	Dr. M. A. Salam
	Scientist
	D-1
	2.5%
	3458
	3,596
	7,054

	Dr.Ashrafuzzaman Chowdhury
	Assistant Scientist
	NOB
	100%
	10,500
	11,025
	21,525

	Dr. Mohiul Islam Chowdhury
	Medical Officer
	NOA
	50%
	4,446
	4,668
	9,114

	To be named
	Research Officer
	GS-5
	100%
	4,824
	5,065
	9,889

	To be named 
	Sr. Field Res. Assist.
	GS-4
	100%
	3,768
	3,956
	7,724

	To be named 
	Field Attendant
	
	100%
	1,464
	1,537
	3,001

	To be named X1
	Office Clerk
	GS-3
	50%
	1590
	1,670
	3,260

	SUBTOTAL  
	 
	 
	
	41,845
	43,785
	85,630

	
	
	
	
	
	
	

	Local Travel 
	
	
	
	1,000
	500
	1,500

	International Travel 
	
	
	4,500
	
	4,500

	Total
	
	
	
	5,500
	500
	6,000

	
	
	
	
	
	
	

	Supplies and Materials 
	
	
	
	
	

	Tissue culture plates. Media, Chemicals, Conjugates etc.  
	 
	
	10,000
	4,000
	14,000

	Interdepartmental costs 
	
	  
	2,000
	1,000
	3,000

	Rent, common, field office, utilities, electricity 
	
	
	2,000
	1,500
	3,500

	Wage loss, food etc.
	
	
	1,000
	500
	1,500

	SUBTOTAL  
	
	
	15,000
	7,000
	22,000

	
	
	
	
	
	

	Total Direct cost
	 
	
	62,345
	51,285
	113,630

	Overhead Charges 32%
	
	
	
	
	36,362

	Total project cost (ICDDR,B)
	
	
	
	
	149,991


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 budget includes costs for field site, for field activities for recruitment of study participants, hospital  charges if any for study participants,  charges for microbiology, costs for immunological reagents and supplies and necessary personnel cost.

                          Check List


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



1.  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                              (
Reply to comments of reviewers

Reviewer 1

There were no comments, which needed changes or clarification.

Reviewer 2

1. The sample size calculations are now based on a 66% percent response instead of 73% response. This is based on data obtained from effect of micronutrient supplementation on the oral whole cell killed cholera vaccine. This is the only information obtained on the cholera vaccine in Bangaladeshi children where such intervention has been tested to improve immunogenicity of vaccines. Very little information is available on the effect of probiotic on improvement of the immunogenicity of vaccines in children although data from animal studies appear very encouraging. The data suggest that there may be an increase of mucosal immune responses by administration of probiotic, which hopefully may also have  a positive effect the immune response to the oral cholera vaccine.  The results of the study  planned will hopefully answer these important questions. 

2. The immune measures that are planned include the vibriocidal antibody assay, which is the a very good surrogate marker of protective efficacy for cholera vaccines and cholera immunity. We plan to use the vibroicidal antibody responses as well as the antibody secreting cell and the antibody in lymphocyte secretions as immune markers of vaccinations which we have found to be satisfactory so far in studies that have been carried out in the field of cholera (please see references, Qadri et al. 1997,2003).

3. Probiotics, including Bifidobacterium breve are commercially available and used in infants, children, adults and the elderly. Bifidobacterium. breve is available from Yakault Co. Japan and  has been used in the dose we plan in  the study.  No adverse events have been recorded at this dose or at higher doses. No dose finding studies will therefore be needed for the probiotics.

4. The children will not be pre-screened for exposure to cholera and only those with a low vibriocidal response will not selectively enrolled. This will bring bias into the study and we will not be able to translate the results to a bigger field trial in the next phase. 

    Reviewer 3

1. There was a  suggestion to change a statement in the consent form. We have modified the consent form based on the suggestion.
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3=Class V - VIII





2=Class I - IV





1=Illiterate





Not applicable





5=> Class X





4=Class IX - X





3=Daily worker





2=Industry worker





1=Housewife





9=Not applicable





8=others





3=Class V - VIII





2=Class I - IV





1=Illiterate





9=Not applicable





5=> Class X





4=Class IX - X





4=pvt business





3=Daily wager





2=Industry worker





1=Rickshaw puller





8=others





9=Not applicable





5. professional





1= 1000-2000





4= > 40011





3= 3001-4000





2= 2001-3000



























































4= 3-dose





3= 2-dose





2= 1-dose





1= No





4= 3-dose





3= 2-dose





2= 1-dose





1= No





2= Yes





1= No





2= Yes





1=No





1= Yes





2= No





2= No
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2= No





1= Yes
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2= No





1= Yes





1=No
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