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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. Shafiqul A. Sarker


Project Name: Randomized, double blind placebo-controlled studies to evaluate the safety and tolerability of an orally-fed novel Escherichia coli (E. coli) phage in human volunteers. 


Total Budget: 
  US$96,887

Beginning Date:  June 2006
Ending Date:  December 2006

Phages have been proposed as natural anti-microbial agents to fight bacterial infections in humans and in animals, and in crops of agricultural importance, and also discussed as hygiene measures in food production facilities and hospitals. Bacteriophage T4 that infects the gut bacterium Escherichia coli is probably the best-characterized system in biology. E. coli phages are commonly isolated from sewage, hospital waste water, polluted rivers and fecal samples of humans or animals. The mammalian gut seems to be the natural habitat of T4-like coliphages.

Félix d’Hérelle, the co-discoverer of phages, has advocated its use for treatment of bacterial diarrhoea. American pharmaceutical companies sold phage-based therapy in the 1930s. During World War II, the German and the Soviet armies used phages against dysentery, and the US army conducted classified research on it (Häusler, T., 2003). The lack of data on phage-host bacterium interaction in the intestine is surprising despite advocacy of  Felix d’Hérelle, the co-discoverer of phages, to exploit its lytic effect  on bacteria for therapeutic purposes. Some success was reported in the treatment of intestinal and skin bacterial infections, leading to pharmaceutical phage preparations in the USA during the 1930’s 
,
. In 1940’s the World Health Organization conducted a large, apparently successful anti-cholera trial with phage applied to drinking water in rural India. However, technical problems linked to insufficient knowledge on phage biology and additionally, the discovery of antibiotics in the 1940’s rapidly reduced the interest on using phages as anti-bacterial agents. Research on the medical use of phages was only continued in Eastern Europe
. The current antibiotic resistance among important pathogens created a renewed interest in phage therapy
. It is, therefore, timely to re-evaluate the potential role of phages as alternative anti-microbial agents. Due to the historical character of many phage therapy trials, data that document the phage-host interaction in the ecological complexity of the human gut are scarce. In the former Soviet Union, phages were applied orally to a large number of patients apparently without major complications 3. 

Phase I clinical trial, documenting the bioavailability and safety assessment of an orally administered  phage cocktail in healthy human subjects has been reported very recently in healthy Swish subjects. In this small trial, oral phage use was not linked to significant adverse events, and the treatments were well tolerated. Biochemical blood parameters tested were normal. There was absence of an anti-T4 immune response in the volunteers suggesting that there was no transit of the oral phage into the bloodstream or evoking a systemic response. No decrease in the fecal E. coli flora was observed, indicating that there was virtually no negative impact of the oral phage on the endogeneous commensal E. coli microbiota in the gut. However, there isn’t a study that documents the behavior of orally-ingested phage in human volunteers or its therapeutic efficacy in E.coli-(ETEC and EPEC) induced diarrhoea in children in developing countries. 

To fill this gap, we propose to evaluate safety and tolerability  of orally-administered T4 phages in healthy Bangladesh population of different age groups, in an age-descending manner as follows: (i) 18 years and older, (ii) 5-18 years, and (iii) 6 month to 5 years  (Phase I). A single-centre, randomized, placebo-controlled study is designed.  In adult (>18 years), the trial will be a double-blind, three-period cross over comparison of two doses of oral phage cocktail - a higher dose (dose A, with 107 PFU/ml) and a lower dose (dose B, with 105 PFU/ml, and compare with placebo (dose C). In children of 5-18 years, dose A will be 10 6 PFU/ml and dose B will be 104 PFU/ml. In children of 6 month to 5 year, the dose A would be 105 PFU/ml, and dose B will be 103 PFU/ml /ml.  The volunteers will be randomly assigned to one of the following treatment sequences: ABC, BCA, and CAB The vehicle for adults and older children will be 150 ml of mineral water  (pH 7.3; 256 mg /L of HCO3 ),and  for younger children it would be of 75 ml of mineral water. The study will be divided into four week. The first week serves as baseline, during which clinical examination will be performed and 5 ml blood samples will be drawn at the community clinic for complete blood count, platelets count, biochemistry, liver and renal function test, and for T4 specific antibodies. In the second week, the study participants will be admitted to  the Advance Biomedical Research Unit (ABRU) of ICDDR,B and will be randomized and receive allotted intervention three times a day on 2 consecutive days (days 1 and 2) followed by 5 consecutive intervention-free days  (washout phase). The procedure will be repeated in the next 3 consecutive weeks. Thorough clinical examination will be done daily by a physician, and the occurrence of adverse events, if reported by the participants or parents or identified by the physician, will be recoded in Case Report Forms (CRFs).  
If phage cocktail are assessed to be safe and well tolerated in healthy Bangladeshi human participants, we will design a further          clinical trial to evaluate its therapeutic efficacy in children with proven ETEC and EPEC diarrhoea.
KEY PERSONNEL (List names of all investigators including PI and their respective specialties)
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	Role in the Project
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	Principal Investigator
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	Immunologist
	Co- Investigator
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	Internist/Gastroenterologist
	Co- Investigator
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	Molecular Biologist, Nestle Research Centre, Switzerland
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	Co-Investigator


DESCRIPTION OF THE RESEARCH PROJECT

A.
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: (i) oral administration of phage cocktail will be tolerable and safe for administration to healthy Bangladeshis of different age groups.
B.
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).


The specific aims of the study are as follow:

To evaluate tolerability and safety of   phage cocktail in healthy Bangladesh population of different age categories, in an age-descending manner, as follows: (i) 40-18 years, (ii) <18-5 years, and (iii) 5 years to 6 month. 

C.
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).

                                                                                                                                                                                          

C.1.
Introduction
Diarrhoea continues to be one of the most common causes of morbidity and mortality among infants and children in developing countries
. The International Centre for Diarrhoeal Disease Research Bangladesh (ICDDR,B) located in Dhaka, Bangladesh, provides important data on the etiology of diarrheal diseases. The Dhaka hospital of the Centre provides care and treatment to around 110,000 diarrhoeal patients of all ages each year, and its Surveillance System, in place since 1979, performs laboratory tests to determine the aetiology of diarrhoea in a systematic 2% sample of the patients. The recent survey identified diarrhoeagenic Escherichia coli as the most important etiological groups of bacteria  (35% of all patients), followed by rotavirus (24%), Vibrio cholerae (23%) Campylobacter jejuni (10%), Shigella (6 %) and  Salmonella (2 %). Among the various type of Eschrechia coli  Enterotoxigenic E. coli 13% and Enteropathogenic E. coli were isolated in 8% of all patients 
. 
E .coli is the most abundant facultative anaerobe in the colon and faeces. Within E. coli the major pathotypes were enterotoxigenic and enteropathogenic E. coli strains
,
. Similar data were reported in an earlier study conducted at the same hospital and  in a community-based study in rural Bangladesh
. The prominent role of ETEC and EPEC infections was also observed in many other developing countries
,
,
.In most studies in developing world ETEC account to be a most common enteric pathogen, accounting for approximately 20%. ETEC is the common cause of diarrhoea in children upto 2 years of age. The incidence of ETEC in developing countries decreases between 5-15 years. This incidence increase again after 15years. Enterotoxigenic E. coli is also a leading cause of traveller's diarrhea
 and  25% of diarrhoea seen in adults can be attributed to ETEC
. Although oral rehydration solution has substantially reduced dehydration mortality, it has little or no effect on the natural course of diarrhoea itself 13. Vaccines have been tried to evaluated against rotavirus although a effective one not yet been introduced, but these were recalled due to possible side effects while vaccines against pathogenic E. coli are still in the developmental stage
. Other innovative treatments are urgently needed to treat diarrhoeal diseases in young  children. A treatment option, which we previously explored, was colostral milk preparations from milking cows hyperimmunized with diarrhoeal pathogens
. Trials in Bangladesh demonstrated the efficiency of this approach against rotavirus infection. However, a parallel trial in Bangladesh with an anti- E. coli milk antibody preparation, with proven prophylactic capacity in adult human volunteer, failed to produce any therapeutical benefit. 

Félix d’Hérelle originally proposed a treatment option for E. coli diarrhoea in developing countries following his discovery of bacterial viruses (bacteriophages) in 1919. He noted that a lytic agent (phage) appeared in the stools of individuals recovering from dysentery, but not at levels detectable by his methods in the stools of normal individuals or in the stools of patients in the acute stages of the infection. Phages can be easily isolated from sewage, hospital waste-water, polluted water and faecal samples of humans or animals
. There is surprising diversity in morphology of coliphages. The temporal association of the phage with recovery from dysentery immediately gave d’Herelle the idea to use phages for the treatment of bacterial diseases. By 1925, he had already tried to use phages to control dysentery, apparently with substantial success. This idea was quickly adopted by the pharmaceutical industry and by the mid-1930s Eli Lilly, Squibb and Abbott were selling phages to physicians for the treatment of both diarrhoeal diseases and staphylococcal infections (for a historical account see1,2). When the first antibiotics were developed, research on the therapeutic potential of phages essentially stopped in the western world. Nevertheless, in the Soviet Union enteric diseases and wound infections continued to be treated overall in more than 100,000 people with phage preparations developed by the Phage Institute in Tbilisi, Georgia, an institution founded by d’Hérelle
. Outside of the Soviet Union, there was little knowledge of these efforts in phage therapy
 and even today many western scientists remain skeptical of the reported clinical success due to the lack of controlled clinical trials. 

Bacteriophage T4,  played a key role in the development of molecular biology 
. The T4-related family of phages make excellent candidates for therapeutic use in enteric and other gram-negative bacteria. An ideal candidate for phage therapy of ETEC and EPEC infection is the coliphage T4. Early during the infection cycle T4 degrades the host DNA to nucleotide level, preventing any integration of phage DNA  into bacterial lysogeny.
  Phages were not isolated on pathogenic E. coli strains, but on the non-pathogenic E. coli indicator strain K12, we did not obtain phages that were exclusively specific for pathogenic E. coli strains. Several of the selected phages showed still some lytic activity on non-pathogenic strains of the Ecoli collection. However, we verified that the selected T4 phages had no lytic activity on the commensal enterobacteriaceae gut flora in vivo when given orally to conventional mice19 . Likewise in a previous human trial using only the phage T4 type strain, no adverse effect of oral T4 phage on the commensal E. coli gut flora was detected.
 It is thus unlikely that the phage cocktail will have an adverse impact on the normal gut flora of the volunteers. 
            A careful scientific assessment of the potential of phage therapy now appears fully warranted for several reasons. The most obvious of these is the dilemma posed by the ever increasing degree of antibiotic-resistance of bacterial pathogens
. A treatment strategy involving effective phages could be an invaluable alternative for management of infections by pathogenic organisms resistant to common antibiotics. In fact, intra-peritoneally injected bacteriophages could rescue mice from fatal bacteremia with vancomycin-resistant Enterococcus faecium
. E. coli infections seem also to be a suitable target for phage therapy. The ideal candidate for phage therapy of E.coli infections is the coliphage T4 family. Experiments in chicken and calves showed the effect of bacteriophages against experimental E. coli septicemia and meningitis
. In carefully documented studies, phages demonstrated their usefulness in the treatment of diarrhoea in calves, piglets and lambs
,
. In all of these studies, the phages were isolated from sewage - rich source of phages directed against enteric bacteria
,
,
,
. However, the feces of domestic animals and humans also contains fairly large amounts of coliphages16,27. Indeed, bacteriophages directed against the shiga-toxin producing E. coli O157 have been isolated from the feces of farm animals and are explored for the biocontrol of this important food pathogen16. In view of the fact that the coliphages T4 and lambda belong to the best-characterized biological systems
,
 it is surprising that so little is known about E. coli phages isolated from the stool of diarrhoea patients (for a review see Furuse23). We are the first one to report on the isolation of coliphages in the intestine from Bangladeshi children hospitalized with acute diarrhoea and to compare this phage population with that detected in environmental water samples. Despite the extensive information on the T4 phage system in general, the clinical impact of bacteriophage therapy with T4 phages has not been well documented in scientific publications.

C. 2
Current management of E.coli gastroenteritis

Current management of E.coli diarrhoea includes prevention  or management of dehydration using oral or intravenous rehydration, as appropriate, and continued feeding. Support of fluid and electrolyte is the therapeutic priority. Early resumption of normal feeding is encouraged to enhance mucosal repair and to minimize nutritional consequences of infection. Administration of antibiotic, potentially useful,  is of limited importance in the management of ETEC diarrhoea. Newer quinolones are effective against most of the ETEC isolates in adults; however, this therapy is not recommended for routine use in children. Although clinical trial is lacking, Cefixime seems to be an effective alternative. 

C.2.1
Active immunization against E.coli diarrhoea

Vaccine against diarrhoeagenic  E. coli are in developmental phase. Several agents for oral immunization have been proposed in the recent years. In early seventies, Oscar and his co-workers conducted oral vaccination trial in monkeys, which revealed that the polyvalent, Streptomycin-dependent vaccine provides a short-term protection against E. coli.
 Some trial has observed significant immunoprotective action by oral administration of colicin E2 killed whole cell vaccine.
 Experimental animal studies and indirect evidence from clinical studies suggest that immunity against ETEC is mediated by secretory immunoglobulin A antibodies.
 A recent phase-II safety and immunnogenicity trial in Bangladesh of an oral, formalin-inactivated ETEC vaccine containing six colonization factors (CFA/I, CS1, CS2, CS3, CS4, CS5) and 1mg of recombinant cholera toxin B subunit; the CF-BS-ETEC vaccine found  to be well tolerated in children and to produce significant systemic IgA antibody responses.
 The development, testing and eventual use of an effective, safe and inexpensive E. coli vaccine would be the most efficient method for preventing severe disease and deaths. There thus is a clear need to define an improved, cost effective interventions in the management of E.coli diarrhoea until an effective, safe and inexpensive vaccine, affordable to the developing countries for routine use, is available. 

C.2.2
Passive immuno-therapy for E.coli-induced diarrhoea

Passive immunotherapy could be useful in the management of human E.  coli diarrhoea. For example, oral administration of E. coli-neutralizing antibodies has been found to modulate the E. coli-induced diarrhoea in children.  It was shown in an animal study that transcutaneous immunization using colonization factor CS6 and heat labile enterotoxin induced immunoglobulin G (IgG) and IgA anti CS6 responses in sera as well as protect against enteric toxin challenge.
 Barman and his coworker observed that vaccinating pregnant sows with K88ac enterotoxigenic E.  coli vaccine, led to ETEC specific antibodies, which were excreted in colostrum and maintained a detectable level of IgG, IgA and IgM up to postpartum day 21. Moreover, polyvalent E.  coli vaccine was found to be safe and immunogenic in human volunteers in the USA.
 A monovalent E. coli conjugate vaccine against O18ac antigen and 12-valent conjugate vaccine could be made into immunoglobulin for intravenous use for passive administration.
 Passive immunization for treatment of enteric infections generally requires relatively large amounts of antibody, particularly at the mucosal sites where antibodies are rapidly cleared. Therefore, these therapeutic modalities, although proven to be effective, become expensive due to requirement of large doses of antibodies and practically not feasible for routine use. The other limitations of the conventional IgG antibodies include their poor stability and complex nature that limits their large-scale production. 
D.  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). 


The study will be performed in accordance with the guidelines on Good Clinical Practice (GCP) for Trials on Therapeutic products (GCMP Working Party on Efficacy on Medicinal Products. Commission on European Communities; Brussels 1991).

DESIGN

This will be a single center, randomized, placebo-controlled study. The trial will be double-blinded, three-period cross over comparison of two doses of oral  phage cocktail.

The study will be carried out in groups of healthy individuals aged 6 months to 40 years, sequentially, in an age-descending manner, to evaluate the tolerability and safety of  phage cocktail. 

D.1.1   Objectives

To evaluate tolerability and safety of orally administered cocktail E. coli phages in healthy humans from Bangladesh.

D.1.2
Methods and Procedures
This part of the study will evaluate the tolerability and safety of the active product (containing T4 Phage cocktail in vehicle of 150 ml of mineral water) and compare those with a placebo product (150 ml mineral water), conducted sequentially on humans of 3 different age categories:

Sequence      I : >18 to 40 years  

20 participants 

Sequence     II: 5 to 18 years

            
20 participants 

Sequence    III: 6 months to 59 months   

20 participants 

The results of sequence I will be submitted to the Data Safety Monitoring Board (DSMB), constructed by the Ethical Review Committee (ERC) of ICDDR,B. If administration of the active product is found to be safe in sequence I, the DSMB will approve sequence II of the study. Similarly, if the DSMB considers the product to be safe in sequence II, it will approve Sequence III of the study. 

D.1.2.1
 Study Participants

Healthy people will be selected from amongst the families living in Nandipara, a peri-urban community of the Dhaka city where ICDDR,B maintains a research field site and a clinic to provide primary health care to the community. 

D.1.2.1.1
Inclusion criteria

1. Sex: 
Sequence I: either
Sequence II: either
Sequence III: either 

2. Age: 
Sequence I: >18 – 40 years
Sequence II: 5 – 18 years
Sequence III: 6 – 59 months 

3. Weight:
Sequence III: a minimum weight of 6 kg. Sequence II participants should have a weight not exceeding 34 kg.

4. No diarrhoea or other illness in the preceding 2 weeks

5. Weight for age >60% for children below 10 years, and Body Mass Index (BMI) of 22-26 for those older than 10 years

6. Self, written informed consent for volunteers older than 18 years, and written informed consent from either parents/guardian (thumb impression for those who are not literate) for children (<18 years of age). 

D.1.2.1.2
Exclusion criteria

1. Diarrhoea or systemic infection  requiring antibiotic treatment

2. Severe malnutrition W/A <60% for children below <10 years, and Body Mass Index of < 22% for volunteers >10 years 

3. Unwilling to comply with study procedures

4. Currently participating or have participated in another clinical trial within the last 4 weeks at screening.

5. Antibiotic treatment during the preceding 4 weeks

6. History of laxative use, pregnancy.

7. History of abuse of drugs or alcohol

8. Clinically significant abnormalities in medical history, physical examination, vital signs.
9. Abnormal clinical chemistry eg. elevated AST, ALT  etc., haematology, results eg. Hb <10, positive HA, HB, HC, HE and positive stool culture eg. Shigella, Salmonella, V. cholerae.
If the inclusion and exclusion criteria are fully met after screening in first week, the participants will be considered eligible for the study and will be admitted to the Advanced Biomedical Research Unit (ABRU) of ICDDR,B for 2 days in a week for three consecutive weeks 

The first week serves as baseline, during which clinical examination will be performed and 5.0 ml blood samples will be drawn at the community for complete blood count, platelets count, biochemistry, liver and renal function test, and for T4 specific antibodies. Faecal E.coli count, their phage susceptibility and DGGE pattern will be studied. In the second week, the  eligible participants will be admitted to ABRU, and will be randomized to receive allotted intervention  three times per day on 2 consecutive days (days 1 and 2) followed by 5 consecutive days without intervention  (washout period). The procedure will be repeated in 3 consecutive weeks. A study physician will make clinical examinations daily and assure daily stool samples. He will note the occurrence of any adverse event, either from the history or through physical examination findings, and record all findings in case report forms (CRFs). A complete flow chart of the study are describe in Annex-1.

D.1.3
Test products:

   Composition of Cocktail of phages to be used in the study: 


A cocktail of phages will be used in the study. The aim  is  to constitute a cocktail consisting exclusively of T4-like phages, which offered the broadest coverage of diarrhea-causing E.coli strains. All phages were characterized by a diagnostic polymerase chain reaction as T4-type phages based on the sequence of the major head gene 23. The diagnosis was confirmed by electron microscopy showing the typical T4-like Myovirus morphology. Three T4 phages were completely sequenced and a fourth phage to 80%. All three phages isolated from two diarrhea patients and one water sample in Dhaka showed closely related genomes at the nucleotide level. Between the sequenced phage and the reference T4-like phage JS98 from Dhaka sample, we observed >90% DNA sequence identity over 80% of the genome length. One completely sequenced T4-like phage from environmental water in Switzerland showed a similar high DNA sequence identity to the reference T4-like phage RB49. Analysis of our phage sequences with those of the NCBI database showed that T4-like coliphages belonged either to the T4, JS98, RB49 or RB69 DNA sequence group, each represented with independent, but closely related strains. All these phages were related at the protein sequence level and showed similarly organized genomes
. No potential virulence genes were detected. In contrast to temperate phages like phage lambda, our sequenced T4-like phages shared no links with DNA sequences of the E. coli chromosome or any other bacterial genome. T4 phages are thus a closely knit phage group that do not carry bacterial genes, which adds substantially to their safety profile
. Two target strain collections were used for the selection of T4 phage strains. The first was a collection of pathogenic E.coli strains isolated from the stools of pediatric diarrhea patients at ICDDR,B. The second was a collection of pathogenic E. coli O serotypes associated with EPEC and ETEC diarrhea from the Public Health Laboratory in Colindale /UK stool samples from healthy subjects in Dhaka and Switzerland and diarrhea patients from ICDDR,B and environmental water samples from Dhaka/ Bangladesh and Switzerland for the presence of phages on a non-pathogenic E. coli indicator strain, which turned out to be selective for T4 phages in ecological surveys. All phages were plaque purified and confirmed as T4 phages by a diagnostic PCR. The phages were tested individually for their host range on the two collections of diarrhoea-associated E. coli strains40,
. The screening was continued until coverage of at least 80% of the strains was obtained. With a cocktail consisting of ten T4 phages (P1 to P10) a 85 % coverage on the strain collection from the  diarrheal patients in Dhaka and a 88 % coverage of the diarrhea-associated O serotypes from PHL Colindale was obtained. The relatively large number of different T4 phage strains in the cocktail is necessary since the phages tended to be either active on the Colindale or on the Dhaka strain collection. Moreover  the Russian phage preparation was applied for decades and apparently with success in the Soviet Union/ Russia, they represent a reference standard for our phage preparation. Also in the later efficacy trial we want to include them as a reference group for our phage cocktail in addition to a placebo group. To do so, we have to test them in the present safety trial for possible adverse events. 

D.1.3.1
 Active Substance

The trial will be double-blinded, three-period cross over comparison of two doses of oral T4 phage cocktail. Each of the first 15 participant  will receive a higher dose (dose A), a lower dose (dose B) and placebo (dose C). Moreover    Five further subjects from each age group will receive a government-approved Coliphage preparation sold in Russian pharmacies. These phages will be applied orally with the dose prescribed in the by-pack for the respective age group. In  addition, the subjects will receive these phages at a 10-fold lower concentration and then a placebo. The subjects will be randomly assigned to one of the following treatment orders; ABC, BCA, and CAB.

D.1.3.2 Active product for Sequence I (adult >18-40 years)

For fifteen participants

Dose A: will be Coli phage cocktail with 107 PFU/ml in 150 mineral water 

Dose B: will be Coli phage cocktail 105 PFU/ml in 150 ml mineral water

Dose C: will be placebo (only mineral water; Vittel; pH: 7.3; HCO3-: 258 mg/ L)

For five participants:

Dose A: will be Coliphage from a Russian pharmacy product at the dose prescribed for the age group in 150 ml mineral water

Dose B: will be Dysenteryphage from a Russian pharmacy product at the dose prescribed for the age group in 150 ml mineral water

Dose C: will be placebo in 150 ml mineral water
D.1.3.3 Active product for Sequence II (children 5-18 years)

For fifteen participants
Dose A: will be 10 6 PFU/ml in 150 mineral water

Dose B: will be 104 PFU/ml in 150 mineral water

Dose C: will be mineral water 150 ml

For five participants:

Dose A: will be Coliphage from a Russian pharmacy product at the dose prescribed for the age group in 150 ml mineral water

Dose B: will be Dysenteryphage from a Russian pharmacy product at the dose prescribed for the age group in 150 ml mineral water

Dose C: will be placebo in 150 ml mineral water
D1.3.4 Active product for sequence  III (6 months- 5 years)

For fifteen participants:

Dose A: will be 105 PFU/ml in 75 mineral water

Dose B: will be 10 3 PFU/ml in 75 mineral water.

Dose C: will be 75 ml mineral water 

For five participants:

Dose A: will be Coliphage from a Russian pharmacy product at the dose prescribed for the age group in 75 ml mineral water

Dose B: will be Dysenteryphage from a Russian pharmacy product at the dose prescribed for the age group in 75 ml mineral water

Dose C: will be placebo (75 ml mineral water)

D.1.3.4
 Placebo product for Sequence I ,II and III.

The placebo for Sequence I and II will consist of only the vehicle i.e. 150 ml of mineral water (Vittel; pH: 7.3; HCO3-: 258 mg/ L), and for III will be 75 ml of the same mineral water.

D.1.4
Treatments

D.1.4.1 Dose and dispensing of active and placebo product for Sequences I and II.

After baseline observation and confirming the eligibility criteria, the participants in these sequences will receive the allocated mineral water (either active or placebo product) in three divided doses, 6 hours apart on two consecutive days. This will be followed by five days without test mineral water, which will constitute the washout period.

A pharmacist will prepare the active and placebo products and will hand over to the nurse unaware of the compositions, for dispensing to the participants. Product will be labeled as A, B or C. In this trial participant will receive product initially A or B and alternative in the succeeding period. The order in which A or B is given first will be decided randomly.

D.1.5
Assignment and randomization procedures

Upon study enrollment, participants will be assigned a unique sequential random number, which will have been previously assigned to the active and the placebo product following a computer-generated list of random numbers developed by an independent biostatistician not associated with the study in any other way.

D.1.5.1 Blinding and labeling

Randomization will be blinded to the ICDDR,B Dhaka Hospital staff not involved in the study , who will prepare the solutions containing the active and the placebo components. A set of sealed envelopes, each corresponding to the randomization code of the participant, will be provided to the investigator to allow un-blinding in the event of an emergency that necessitates identification of the product for clinical management/safety of the respective participants. If the treatment code is broken, the Principal Investigator shall record the reason for such acts, print date and time, and sign; and inform the DSMB and Ethical Review Committee of ICDDR,B as soon as possible on un-blinding (a copy of the record will be facsimiled or a scanned copy emailed). Nestle Research Centre staff will label the test products according to their labeling requirements.

D.1.6
Treatment compliance and drug accountability

The study medical staff will supervise administration of all test products and ensure treatment compliance. The test products will be stored in a secured area according to sponsor’s storage requirements under the responsibility of the Principal Investigator, and will only be used for the purpose of this study. The pharmacist of the Dhaka hospital of ICDDR.B will document the accountability of the test products. Unused test product shall be returned to Nestle Research Centre or destroyed in accordance with their procedures.

D.1.7
Prior and concomitant medication

Only participants who are not taking any medications, with the exception of paracetamol, for at least one week before the study enrollment and the use of any medication during the 30 study days (i.e. until the time the follow up assessments are made) will be documented. The use of all medications, including paracetamol, will be recorded in the respective participants Case Report Form (CRF).

D.1.8
 Withdrawal of subjects

A participant may self-withdraw his/her consent for continued participation at any time before and after randomization, without prejudice. The investigator(s) may also withdraw a participant from the study at any time, if in his/her clinical judgment that is considered to be the best to protect the interest of the participant concerned, including minimizing harm, and may similarly withdraw those subjects who refuse to comply with the study procedures. Such events will be clearly recorded, including reasons. Karolinska University will be notified of all such withdrawals in a timely manner. 

D.1.9 
Study procedures and study schedule (Annex: 1)

D.1.9.1

Description of study days

D.1.9.1.1     
Screening

Screening will take place in the first week before dosing, at a community clinic in Nandipara of ICDDR,B. Bodyweight and vital signs of prospective participants will be recorded, and the study physician will perform a thorough physical examination and record findings. Five millilitres (5.0 mL) of venous blood will be collected for haematology, virology and biochemical assays. Haematology will include haemoglobin and haematocrit, total red blood cells count (RBC), mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration (MCHC), mean corpuscular volume (MCV), total and differential white blood cell counts (WBC), and platelet counts. Virology includes screening for hepatitisA, B, C and E. Clinical chemistry includes serum electrolytes, alanine amino transferase (ALT), aspartate amino transferase (AST), gamma-glutamyl transferase (GGT), creatinine, sodium, potassium, calcium, total protein, albumin, glucose, blood urea nitrogen (BUN), total bilirubin, conjugated and unconjugated bilirubin, cholesterol and triglycerides. During this period  stool sample will be taken for screening Shigella, Salmonella ,EPEC, ETEC and V. cholerae and Rotavirus. Faecal E.coli count, their phage susceptibility and DGGE pattern will be studied.During screening process T4 specific antibodies will be tested by IgG, IgM and IgA specific isotype-specific enzyme-linked immunosorbant assay (ELISA). If there is no clinical or laboratory abnormality, the subjects will be finally enrolled for safety and tolerability study.

D.1.9.1.2 Sequence I: 

Week 1: Days 1-2 admission at ABRU

Days 1 and 2: Eligible participants will be admitted to the Advanced Biomedical Research Unit (ABRU) of ICDDR,B in the preceding evening of 2 days admission. A study nurse will measure their body weight and height/length, vital signs, and record findings once daily. One of the investigators or the research medical officer will perform a thorough physical examination and record findings. 

Day 1: On the following morning, according to the randomization, participants will receive the test products. The first dose will be given at 09:00 h. and subsequent two doses will be given 6 hours apart from that time. Vital signs will be assessed before each dose. Adverse Events, if noted any, will be recorded continuously from first dosing until the end of study. Daily stool sample will be stored. 

Day 2: Provided no medical contraindications occurred in 24 hours after the first 3 doses, the participant will receive the test products at the same time three times in a day as on study day 1. Vital signs will be assessed before each dose, and monitoring for adverse events will be done as before. Daily stool sample will be stored 

Days 3 to day 7: Provided that no medical contraindications had presented in the preceding 24 hours, on third day morning 5.0 ml blood sample will be obtained for hematology, biochemistry and clinical chemistry test and T4 specific antibodies will be tested by IgG, IgM and IgA specific isotype-specific enzyme-linked immunosorbant assay (ELISA). After that participants will be discharged and asked to readmit in ABRU on  the following week (day 8) at 09.00 AM. At the time of discharge thorough physical examination, including assessment of the vital signs .  

Day 8: The participants  will be readmitted to the ABRU to receive allotted test product, as per sequence, three times in a day as on study day 1. Other procedures as on day 1 will also be followed.

Day 9: Provided no medical contraindications occurred in 24 hours after the first 3 doses, the participant will receive the test products as per sequence three times in a day as on study day 8. Vital signs will be assessed before each dose, as will be the monitoring of adverse events. Daily stool sample will be stored 

Days 10-14: Provided that no medical contraindications had presented in the preceding 24 hours, on tenth day morning 5.0 ml blood sample will be obtained for hematology, biochemistry and clinical chemistry test and T4 specific antibodies will be  tested by  IgG, IgM and IgA specific isotype-specific enzyme-linked immunosorbant assay (ELISA). After that participants will be discharged and asked to readmit in ABRU on  the following week (day15) at 09.00 AM. At the time of discharge thorough physical examination, including assessment of the vital signs .  

Day 15 The participants  will be readmitted to the ABRU to receive allotted test product, as per sequence, three times in a day as on study day 1. Other procedures as on day 1 will also be followed.

Day 16: Provided no medical contraindications occurred in 24 hours after the first 3 doses of day 15, the participants will receive the test products as per sequence at the same time three times in a day as on study day 15. Vital signs will be assessed before each dose. Daily stool sample will be stored. 

Day 17-21:  Provided that no medical contraindications had presented in the preceding 24 hours, on 17th day morning 5.0 ml blood sample will be obtained for hematology, biochemistry and clinical chemistry test and T4 specific antibodies will be tested by  IgG, IgM and IgA specific isotype-specific enzyme-linked immunosorbant assay (ELISA). After that participants will be discharged from ABRU with the advice to attend to community clinic on day 21 and will be asked to bring stool sample for faecal E.coli count.

 Participant will be asked to If they develop any medical problem before that then report to ABRU.

             Faecal E. coli count: To get further insight on the possible impact of oral phage on the fecal E. coli, we will perform denatured gradient gel electrophoresis (DGGE) analysis with DNA extracted from the stool samples. We will target E. coli and Enterobacteriaceae.  The Lausanne laboratory will receive frequent stool samples to conduct a parallel analysis.E. coli colonies will be recovered from the faeces of the enrolled volunteers before and after the oral phage cocktail treatment. We will perform phage typing of the colonies with the phages from the cocktail to monitor shifts in the clonal composition of the fecal E. coli population under phage exposure. Fecal lactobacilli and bifidobacteria counts will be determined in the stools before and after phage exposure on MRS and modified MRS agar plates. For this procedure stool sample will be stored at the beginning   and  end (day 21) of  phage exposure for  fecal E.and a quantification of phage-susceptible and phage-resistant E. coli cells also before and after the treatment. 

D.1.10
General and dietary advice

Participants will receive standardized hospital diets such as breakfast (loaf, milk, sugar and egg) and lunch and dinner (each comprised of rice, vegetables, fish or meat, lentil soup) and afternoon snacks (crackers and tea) whilst admitted to ABRU. 
D.1.11
Clinical evaluation

During the entire period of stay in ABRU the body weight of the participants will be measured daily morning, at a fixed time; and their pulse and respiratory rates and axillary temperature will be measured every 6 hours. With participants in supine position for 5 minutes, blood pressure and pulse rate will be measured every 12 hourly. 

Monitoring adverse events: The participants and or guardians will be briefed before randomization and encouraged to inform the study staff if they develop any problem, irrespective of their severity. During recording of vital signs, the study nurse will enquire if they had any problem. Questions about adverse events will be neutral and non-leading, and all symptoms, either voluntarily reported or received in response to enquiry, will be recorded. During recording of physical examination findings those likely to be related to be associated with study interventions will be identified and recorded in a special “SAE Reporting” form. Reporting of SAE will continue until follow up of the participants. 

The AE Reporting Form will have the following provisions: (i) the adverse event(s), (ii) its/their date an time of onset, (iii) severity, (iv) time of resolution, (v) interventions required, (vi) and its association with interventions in several categories- not related to study interventions, possibly related to study interventions, probably related to study interventions, and strong association with study intervention. If any SAE develop participants will reffered to ICDDR,B hospital. However if serious adverse event  worsen participants will be admitted to other hospital.

D.1.11
 Adverse events

D.1.11.
1  Definitions
An Adverse Event (AE) is defined as any event occurring to the study participant that cannot be related to their current health status/medical condition, whether or not that/they have any causal relationship with the intervention.

A Serious Adverse Event (SAE) is defined as the occurrence of an event, occurring following initiation of an intervention, that results in death, or is life threatening, or requires inpatient hospitalization or prolongs the duration of existing hospitalization, or results in persistent or significant disability/incapacity.

The intensity of AEs is described in Kendle CPU SOP 35-11-304. An Adverse event with severe intensity is defined as the one hard to bear, and normal activities are not possible; moderate intensity is defined as the ones that are bearable with restricted normal activities; and mild intensity is defined as the one that is bearable with normal activities.

D.1.11.2  Reporting of AEs
All AEs (including SAEs) occurring during the study will be recorded in the CRF (Annex 2). In case of any clinically significant abnormalities in safety data during treatment, these events will be reported as adverse events and, if possible, followed until they have been resolved, if required beyond the scheduled follow up period of the study.

AEs will be followed in accordance with good medical practice until resolved or judged no longer clinically significant, or if a chronic condition, until fully characterized by the Investigator. Such findings will be recorded in the CRF together with any treatment received. All results will be reported to the DSMB/ERC.

Any SAE, occurring during the study, due to any cause and whether or not considered related to the test products will be reported to the Ethical Review Committee of ICDDR,B within 24 hours of its occurrence, by telephone or fax to :

Mr. Bejoy Saha, Committee Coordination Secretariat, ICDDR,B, Mohakhali, Dhaka 1212 personally or over telephone at PABX  8860523-32, Extension-3508 . 

D.1.12
Statistical methods

Justifications for the Sample size

For sequence I and II, we can build on the sample size used in the human tolerability study performed in the Switzerland, which was 15 in each group, active and placebo. Although there is lack of safety study in children the sample size has been determined to be 15 participants in sequences III as similar to other sequences. To adjust for a drop out rate of  15%, we need to enroll 20 in each sequence with a total of 60 participants.

D.1.12.1  Baseline comparability of treatment groups

Screening and inclusion according to inclusion and exclusion criteria are intended to ensure baseline comparability of the study population. Randomization of the study population to either placebo or T4 Phage treatment is to ensure a priori comparability of the three groups. Demographics (age, weight, length and ethnic origin), and clinical and biochemical characteristics of the participants will be compared between the three groups.

Safety

All participants who received at least one dose of T4 phage cocktail or placebo will be included in the safety analyses. All safety data will be listed, and clinical laboratory data that are beyond the normal ranges of the laboratory will be flagged. Summary tables presenting descriptive statistics will be prepared per treatment for all safety data. Shift tables showing the frequency of individual shifts from pre-dose to post-dose will be prepared per treatment for clinical laboratory data. Frequencies of treatment emergent and drug related adverse events will be presented per treatment.
J. 
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 Phase I trial will be carried out at the Advanced Biomedical Research Unit (ABRU) of ICDDR,B adjacent to the Dhaka hospital. The subjects of Phase I will be recruited from the siblings or parents or family members of the children attending at the Dhaka hospital or from Nandipara, a peri-urban community of the Dhaka city where ICDDR,B operates a field site for research as well as maintains a clinic for provision of primary health care to the community. The participants for the Phase II trial (not mentioned further in this protocol) will be recruited from those attending the Dhaka hospital for treatment of their diarrhoea. 

Blood analysis; faecal cultures for isolation and identification of selected enteric pathogens; and liver and renal function tests, Monitoring of gut flora (Ecoli) in stool sample as described earlier, will be performed in the research and diagnostic laboratories under the Laboratory Sciences Division of ICDDR, B. 

Quality control and safety of the study products will be tested at the Nestle Research Institute Laussane, Switzerland and Environmental Assurance Centre in collaboration with independent external partners. For this trial, a Data Safety Monitoring Board (DSMB) will be constructed by the Ethical Research Committee of the ICDDR,B.

DSMB ( Data Safety Monitoring Board) :

Upon approval of the protocol, we will request ERC to formulate a DSMB. The result of sequence I will be submitted to the DSMB.If administration of the active product is found to be safe in sequence I, the DSMB will approve sequence II. Subsequently if the DSMB consider the product to be safe in sequence II, it will approve sequence III of study.

K. 
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).


All relevant data will be entered onto personal computer and analysed using Statistical package for Social Science (SPSS; Windows version).  The major outcome variables will be compared between the interventions and the placebo treatment periods after evaluating their descriptive statistics for distribution. The quantitative outcome measures will be compared using repeated measure Anova on primary data or after their appropriate transformation, if indicated, and also by an equivalent nonparametric test e.g. Kruskal- Wallis test when indicated. 

L.
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.



This study does not involve use of animals
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N.
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 program.


The results of the study will be disseminated in several ways:  to the scientists and policy planners of ICDDR,B and Bangladesh through seminars; regionally and internationally through presentation at conferences; and more widely through publication in international journals. 

O.
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 study is a collaborative effort of researchers from the ICDDR,B: Centre for Health and Population Research and the Nestle Research Centre, Laussane, Switzerland
Institutional contracts will define the roles and responsibilities of each institution according to the following lines:

ICDDR, B:
Provides research infrastructure, personnel, and conduct study.

Nestle Research Centre, Laussane, Switzerland: 

1. Development and provision of T4 phage cocktail and placebo 

2. Technical assistance for research design and fund

1. 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.


2. Name





:  Shafiqul A. Sarker

3. Present position




:   Scientist

4. Educational  background



:   MBBS, MD

            (last degree and diploma & training

         relevant to the present research proposal)

5. 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

	2002-009
	01-10-2003
	30-09-2005
	20

	2004-029
	13-10-2004
	12-09-2005
	20

	
	
	
	

	
	
	
	


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

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


6. Publications 

	Types of publications
	Numbers

	2. Original scientific papers in peer-review journals
	52

	3. Peer reviewed articles and book chapters
	

	4. Papers in conference proceedings
	

	5. Letters, editorials, annotations, and abstracts in peer-reviewed journals
	20

	6. Working papers
	

	7. Monographs
	


7. Recent publications relevant to the present research protocol

8. Casswall T, Sarker SA. Wadström T, Albert MJ, Fuchs GJ, Bergström M, Jörck L,  Hammarstrom L. Treatment of Helicobacter pylori infection in infants in rural Bangladesh with hyperimmune bovine 
olostrums: a pilot study. Aliment Pharmaceutical Ther 1998;12:563-68.

9. Sarker SA, Casswall TH, Mahalanabis D, Alam NH, Albert MJ, Fuchs G, Hammarström L. Successful treatment of rotavirus diarrhoea in children with immunoglobulin from immunized bovine 
olostrums. Pediatr Infect Dis J 1998;17:1149-54.

10. Casswall T, Sarker SA, Faruque SM, Weintraub A, Albert MJ, Fuchs GJ, Alam NH, Brussoq H, Hammarstrom L. Treatment of enterotoxigenic and enteropathogenic Escherichia coli induced diarrhoea in children with bovine immunoglobulin milk concentrate from hyperimmunised cows: a double-blind placebo controlled clinical trial. Scand J Gastroenterol 2000;35:711-8.
11. Sarker SA, Casswall TH, Juneja LR, Hoq E, Hossain I, Fuchs GJ, Hammarstrom. Randomized, placebo-controlled, clinical trial of hyperimmunized chicken egg  yolk Imunoglobulin in children with rotavirus diarrhea. J Pediatr Gastroenterol  Nutr 2001;32;19-25.

12. Sarker SA, Sultana S, Fuchs G, Alam NH, Azim T, Brussow H, Hammarstrom L. Lactobacillus paracasei ST11 has no effect on rotavirus, but ameliorates  the outcome of non-rotavirus diarrhoea in children from Bangladesh. Pediatrics 2005;116:e221-e228.

13. van der Vaart JM, Wolvers D, Pant N, Bezemer S, Hermans P, Bellamy K, van der Logt P, Sarker SA, Sevensson L, Verrips CT,  Hammarstrom L, van Klinken JM.  Production of llama-derived antibody directed against a common rotavirus strain and their effectiveness against rotavirus-induced diarrhoea in mice.  Vaccine (Submitted)

Detailed Budget:

	Title: Randomized, double blind placebo-controlled studies to evaluate the safety and tolerability  of an orally-fed  Escherichia coli (E. coli) phage in human volunteers

	PI: Dr. SA Sarker

	Funding Source: Nestle Research Centre, Laussane, Switzerland
	Total: US $96,887

	
	Direct: US $ 73,399
	Overhead (32%): US $23,488

	Personnel
	Effort %
	Salary
	6 month
	Total

	Dr. SA Sarker, PI
	10%
	2910
	     1746
	         1746

	Dr. Sayeeda Huq Co-Principal Investigator
	25%
	1039
	1559
	         1559

	Dr. M.A. Salam, Co-Investigator
	1%
	12,630
	758
	        758    

	Dr. Firdausi Qadri Co-Investigator
	5%
	10,312
	3094
	          3094

	Dr. Pradip Kumar Bardhan
	5%
	2,447
	734
	734

	Ms. Shirajum Monira
	5%
	525
	158
	158

	Study Physician
	100%
	927
	5562
	       5562  

	Research Assistant
	100%
	275
	        1650
	       1650

	Attendant
	100%
	        150
	         900
	         900

	Health Worker (5)
	100%
	110
	      3300
	       3300

	Study Nurse (4)
	100%
	162
	     3888
	      3888

	Sub Total
	 
	 
	        23,349
	       23,349

	Travel
	 
	 
	 
	 

	International travel& to attend International Conference
	4,000 
	         4,000

	Local Travel (Field visit )
	          2,000 
	         2,000 

	Sub Total
	          6,000 
	         6,000 

	Supplies and Materials (Description of items) 
	 
	 
	 

	Medicines 
	             800 
	            800 

	Office Supplies- stock
	             400 
	            800 

	Office Supplies- Non-stock
	500
	

	Hospital supplies
	             800 
	            800 

	Lab cost
	             1000 
	            1000 

	Sub Total
	          3,500 
	         3,500 

	Other Contractual Services
	 
	 
	 
	 

	Rent, Communications, Utilities 
	 
	 
	             3,000 
	           3,000 

	RRC & ERC cost
	
	
	
	
	550
	550

	Equipment
	
	
	
	
	
	

	 Computer
	
	
	
	
	          1500
	      1500

	  Refregerator 
	
	
	
	
	          1500
	      1500

	Sub Total
	 
	 
	 
	 
	             6,500 
	            6,500 

	Interdepartmental Services
	 
	 
	 
	 

	Pathological Tests (Blood for TC, DC, Hb, HCT, ESR, MCV, MCH, MCSC,

TRBC Count, Platelet count,  Urine RME: 60 Pts x 4 times 
	       2400
	   2400   

	Microbiological  test 60 patients x 1 time
	1200
	1200

	Patients Study (hospitalization cost) 60 patients US$15/day*9 ABRU
	       9000
	   9000

	Serological Tests: Serum belirubin, SGOT, SGPT, Alkaline Phosphatase,60×4
	       2600
	    2600

	Gammma GT (GGT); Prothombin time; Serum protein, albumin, cholesterol, triglycerides; and Plasma glucose  60 patients X 4 times
	       5000
	      5000    

	HbeAg,  HbaAg,  HBsAg (Direct), Anti HBcAg (PCR) 60 patients x 1 time
	       1500
	       1500

	Renal Function: Creatinine, Urea/BUN, Serum Electrolyte 45 patients x 4 times
	        2000
	     2000    

	T4 Phage specific immunological assay  60 participants x 4 times
	          2500
	      2500

	Faecal E. coli count (120 X $20 per sample)
	2400
	2400

	Community clinic cost    for  60 patients 
	          3000
	     3000

	Compensation for Wage Loss, 60 patients x 40$/patient
	         2400
	    2400

	Sub Total
	        3,4000
	    34000

	Total Direct Cost
	       73,399
	    73,399

	Indirect cost @32%)
	        23,488        
	23,488  

	Total Cost
	96,887
	96,887


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.

Dr. S.A. Sarker is a gastroenterologist. He will conduct and supervise the project's activities, enroll study patients, provide clinical care, arrange data entry procedures, train nurses and health workers and study physician and measurement of other variables. Dr. Sarker will also supervise the activities of the research physician, and health workers and will monitor data entry and quality control. Dr. Sarker will also conduct final data analysis and produce reports(s).

Dr. Sayeeda Huq is an internist and co-PI of the project. She will help the PI in overall supervision of the projects activities and also conduct data analysis and report writing

Dr. Firdausi Qadri: She is an Immunologist with vast experience in ETEC research. She is a co investigator of the project and will be involved in the determination of the T4 phage  titers in the serum samples of the study subjects. 

Dr. M.A. Salam is an internist with vast experience in diarrhoeal and infectious disease, particularly on clinical trials. He will supervise the project activities, monitor quality control of the collected data and other relevant procedures of the project, and help in writing the manuscript.

Dr. PK Bardhan is ia gastroenterologist  with vast experience in diarrhoeal and infectious disease, particularly on clinical trials. He will supervise the project activities, monitor quality control of the collected data and help in writing the manuscript.

Ms. Shirajum Monira is a microbiologist and will  provide laboratory support and help in manuscript writing.

Study Physician will be involved in case selection, obtain medical history, perform clinical examination, and enter data in a personal computer. 

The other project staff members e.g. research assistant and health workers are required to run the day-to-day activities of the project.

R.
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.


The study will be performed in compliance with the ‘Declaration of Helsinki’ (2000), the International Conference of Harmonization (ICH), Tripartite Guidelines, Guideline for Good Clinical Practice (GCP) and the current Standard Operating Procedures (SOPs) of Kendle International, BV. These procedures ensure the protection of the rights and the integrity of the study participants, adequate and correct conduct of all study procedures, adequate data collection, adequate documentation and adequate data verification. The SOPs, relevant in the context of this study, are available at the CPU of Kendle International, BV.

Subject information and consent

The Investigator or his representative will explain the background, the nature and objectives, the methods to be used and their alternatives, their risk and benefits, procedures for minimizing risks, the confidentiality of information and identification, and the rights to refuse participation as well as premature withdrawal from the study without any penalty to the participants/ their parents/guardians. The adult participants will be asked whether he understood both the explanation and the information, and all his questions regarding this study will be answered. Before the start of any study-related procedures, the Informed Consent Form (ICF) will be reviewed and signed in two fold by the participant and Investigator (or delegate). The signed original ICF will be kept in the participants source file and the other will be provided to the participant. 

Diarrhea continues to be one of the most common causes of morbidity and mortality among infants and children in developing countries. No specific therapy is currently available for management of children with E. coli diarrhoea, and management is limited to management of dehydration and continued feeding including continued breastfeeding. Before the development of antibiotics, phages were widely used to treat diarrhoeal diseases. Phages against bacterial diarrhea can be bought in Russian pharmacies and many thousands of patients were treated without adverse events. Phage cocktail like those used in the present safety trial were previously tested in health adult volunteers and found to be not associated with any major adverse events. These T4 phages can be produced at large scale and potentially provide a low cost treatment within reach of millions of poor children living in the developing countries. Before application in this clinical trial, the phage cocktail will pass a trajectory of safety tests according to international procedures of which an ongoing human volunteer study constitutes the last stage, a summary of which will be presented upon conclusion of the test before seeking final approval for the study.

Study participants’ rights will be fully secured; the following is not applicable: all will receive the current standard treatment i.e. oral rehydration therapy (ORT). One group will receive antibody fragments in addition to ORS following the randomization process. 

The results of this study will have practical implications for effective case management of diarrhoea induced by E. coli and thus benefit the society.

APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

Safety and Tolerability Study on Human Volunteers

Title of the Research Project: Randomized, double blind placebo-controlled studies to evaluate the safety and tolerability of an orally-fed  Escherichia coli (E. coli) phage in human volunteers (part I).

Principal Investigator: Dr. Shafiqul Alam Sarker

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.


Up to one quarter of all diarrhoea in developing country is caused by a germ called Escherichia coli (E. coli). . It is the most prominent cause of diarrhoea in travellers to developing countries. This type diarrhoea is common cause of dehydrating diarrhoea in children younger than five years. In developing countries where childhood malnutrition is common, and sanitation and health care are not adequate, such as Bangladesh, diarrhoea caused by this germ can be severe leading to severe dehydration and even deaths if not efficiently managed. No drug treatment is now available to lessen the severity of diarrhoea caused by this germ or its duration, and correction of the water and salts lost in diarrhoeal stool by using oral or intravenous fluids and continued feeding including breastfeeding, are the ways of managing children with ETEC and EPEC diarrhoea. ICDDR,B is trying to find out an antidiarrhoeal substance that can reduce the severity and duration of  E. coli diarrhoea. One bacteriophages (virus that infect bacteria) named T4 Phages, which kills the germ has been found to be effective against E. coli diarrhoea. This has been tested in healthy people in Switzerland and was found to be safe when taken orally. At ICDDR,B (Cholera Hospital) we are carrying out a research study to examine if this would also be safe for use in Bangladeshi people of different ages. If the product is found to be safe, we will conduct another research study to determine if treatment with this product will reduce the severity and/or duration of E. coli diarrhoea in Bangladeshi children.

We invite you to help us in our efforts by allowing us to enroll you/your child in our research study. If you agree to our proposal of enrolling you/your child in the study, the followings will be done:

We will admit you/your child to a research unit (ABRU) located in the premises of ICDDR,B (Cholera hospital) for 2 days in a week for three consecutive weeks after screening accordingly initially in community clinic in first week.

We will ask some questions about you/your child’s health, perform a thorough physical examination, and records findings.

We will measure your/your child’s weight, count pulse and respiratory rates, and body temperature and record findings.

We will collect 5.0 mL (about one teaspoonful) of blood from a vein from you/your child’s forearm for various laboratory tests, which will allow us to assess your condition. If you/your child has no significant abnormalities in various lab test we will ask you/ your child to participate in this study. This study will be performed in three sequence.

If you child are selected in sequence I and you are among the first fifteen participant then we will ask you to ingest 107 PFU/ml or 105 PFU/ml  Phage cocktail or placebo dissolved in 150 ml mineral water. On the hand in this sequence another 5 participant will be ask to ingest another Phage product from a Russian Pharmacy  in two different dose or placebo dissolved in 150 ml mineral water three times a day for two consecutive days.  

If your child are selected in sequence II and  are among the first fifteen participant then we will ask you to ingest 106PFU/ml or 104 PFU/ml  Phage cocktail or placebo dissolved in 150 ml mineral water. On the hand in this sequence another 5 participant will be ask to ingest another Phage product from a Russian Pharmacy  in two different dose or placebo dissolved in 150 ml mineral water three times a day for two consecutive days.  

If your child are selected in sequence III and you are among the first fifteen participant then we will ask your child to ingest 105 PFU/ml or 103 PFU/ml  Phage cocktail or placebo dissolved in 75 ml mineral water. On the hand in this sequence another 5 participant will be ask to ingest another Phage product from a Russian Pharmacy  in two different dose or placebo dissolved in 75 ml mineral water three times a day for two consecutive days. 

Which of the three products you/your child will receive will depend on a process called “randomization” that will give you/your child an equal chance to receive any of them. Neither any of us, nor you/your child will know which  product you/your child has received, and this will be disclosed only after analysis of the results.

Every third day  after making sure that the product is not causing any harm to you/your child, we will draw 5ml of blood and allow you to go home. Moreover during  staying in ABRU daily stool sample will be stored to see the impact of phage on E. coli count. .  

We will ask you/your child to return to ABRU on the first day of the following week , then ask you some questions related to your/your child’s health, perform physical examination give you/your child in same sequence the test product for 2 days.Other procedure will be same in every week. At the end of third week (on day 21) we will ask you to visit the community clinic for followup. During  the study period we will store stool sample before and after phage intake  to measure the amount of the given product excreted in faeces.

You/your child will not directly be benefit from participating in this study. However, if the results of this study indicates that the product is safe for use in children, we will carry out another research study to test its efficacy in the treatment of children with E. coli diarrhoea, and if found effective a treatment will be available that will benefit millions of children in Bangladesh and worldwide.

We do not expect any problem from ingesting the test product.At the time of collection of blood, you/your child will feel a momentary pain due to needle prick. There also is a rare chance of bluish discolouration surrounding the prick site due to mild leaking of blood in the skin, and very distant possibility of local or systemic infections. However, we will take required precaution including the use of disposable syringes and needles to prevent these problems. In the event you/your child develop any of these problems, we will provide the best possible treatment at the Dhaka hospital of ICDDR,B at our own cost.

You/your child’s participation in this study is completely voluntary. You will also be able to withdraw consent for your/your child’s participation at any time during the study without paying any penalty or effect on your/your family members treatment at the Dhaka hospital in future.

Since you will be required to stay for 2 days a week for 3 weeks at ABRU, we will compensate for your wage loss @ 400 Taka per day  for six days i.e. a total of 2400 Taka. We will also reimburse the cost of your travel to the Hospital on the day of admission and follow up @100 Taka/trip with a total 600 taka . 

All of your/your child’s personal information including physical examination findings and results of laboratory tests remain confidential, and none other than the investigators and staff of this study, the quality control team of the producer-and sponsor of the study, Nestle Research Centre, Laussane, Switzerland and the Data Safety Monitoring Board (DSMB) that will particularly look at the reliability of data and safety of the test products, and the Ethical Review Committee of ICDDR,B will have access to those information, which will be kept in a secured place under the supervision of the principal investigator of the study. However, we would also like to inform you that disclosure of such information is subject to the laws of Bangladesh. At the time of publishing the results of this study, we will not use your/your child’s name or identity.

If any health problem occurs as a result of your/your child’s participation in the study, we will arrange for the treatment available in Bangladesh at our own costs.

We would be happy to provide answer to your question in relation to the study and its procedures now, and you will also be able to ask your questions at a later date to the investigators at the address given below. We would also be happy to provide you the results of any or all laboratory tests and their interpretation as and when they become available. We would like to inform you that some of the tests may be done in batches some time after your discharge from the study. If you want to know more about your rights as a research participant you may communicate with Mr. Bejoy Saha, Committee Coordination Secretariat, ICDDR,B, Mohakhali, Dhaka 1212 personally or over telephone at PABX 8860523-32, Extension 3508. 

If you agree to our proposal of enroll you/your child in this study, please indicate that by signing/putting your left thumb impression in the space provided bellows.

Participant’s/parent’s/guardians Declaration: The investigators/study staff has provided us all information about the background, the purpose, and the methods of the study and their alternatives, and risks and benefits. Based on these information, I am voluntarily agreeing for my/my child’s participation in the study. I understand that I will receive a copy of this signed consent form.


Participant/Parent/Guardian’s Signature/
Investigators Signature

Witness’s Signature

Left Thumb Impression

Date: __________________________
Date: ______________

Date: ___________

	Name of the contact person
	Role in the study
	Address
	Telephone

	Dr. Shafiqul A Sarker
	Principal Investigator
	Room No 338, Clinical Sciences Division, ICDDR,B
	PABX: 8811751-60       Ex 2333

	Dr. Sayeeda Huq
	Co-PI
	Room No 108, Clinical Sciences Division, ICDDR,B
	PABX: 8811751-60       Ex 2338

	Dr. Mohammed Abdus Salam


	Co-Investigator & Director, Clinical Sciences Division, ICDDR,B
	Room No 101, Clinical Sciences Division, ICDDR,B
	PABX: 8811751-60       Ex 2300

	Dr. Pradip Kumar Bardhan
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Annex: 1

Flow Chart of the Study

	Clinical examination and record vital sign
	Blood for CBC, MCV, MCHC, platelet,count, LFT, Renal function, T4 specific immunological assay
	Stool  culture for V. Cholera, Salmonella, ETEC, Epec, Shigella and Rota virus. and faecal E.coli count 
	
	
	After  fulfillment of  of  inclusion and exclution criteria  participant enrolled in the study
	
	
	Admission to ABRU and record vital sign  and allocated test product 6 hourly  apart for  three times
	Give 6 hourly allocated test product from 8.30 AM  three times  and record all vital signs
	Draw bood for CBC, MCV, MCHC, platelet,count, LFT, Renal function, T4 specific immunological assay T4 specific antibody  and  discharge with  advice
	
	
	
	
	
	Readmission to ABRU and record vital sign  and give  allocated test product 6  hourly for three times
	Clinical examination  and record vital sign and Give 6 hourly allocated test product from 8.30 AM for  three times
	Draw bood for CBC, MCV, MCHC, platelet,count, LFT, Renal function, T4 specific immunological assay T4 specific antibody  and  discharge with  advice 
	
	
	
	
	
	Readmission to ABRU and record vital sign  and give  allocated test product 6  hourly for three times
	Clinical examination  and record vital sign and Give 6 hourly allocated test product from 8.30 AM for  three times 
	Draw bood for CBC, MCV, MCHC, platelet,count, LFT, Renal function, T4 specific immunological assay T4 specific antibody  and  discharge with  advice  Stool sample  stored for faecal ecoli count
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                                                                      APPENDIX


Check List


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



a. Face Sheet Included                            
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b. Approval of the Division Director on Face Sheet   
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c. Certification and Signature of PI on Face Sheet, #9 and #10
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