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	Project Summary
Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Also describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. 


	Principal Investigator(s): Rasheda Khan



	Research Protocol Title: A pilot study to determine the risk of food-borne transmission of Nipah viruses in Bangladesh 

	Total Budget US$: $3,000             Beginning Date : 1st July, 2007                     Ending Date: 31st August , 2008

	This study aims to test the hypothesis that human consumption of fruit that has been partially eaten by animals is a potential mechanism of transmission of Nipah virus or other zoonotic viruses that are excreted in the saliva of animals.  Nipah virus, a recently emerging zoonotic virus, is carried by frugivorous bats of the genus Pteropus (“flying foxes”) and it has been suggested that the consumption of raw date palm sap contaminated with flying fox saliva has led to spillover of this virus into humans (Luby S., Rahman M. et al. 2006).   Pteropus giganteus is commonly found in Bangladesh, and is known to consume many of the same fruits that are eaten by people (Bates and Harrison 1997). Anecdotal evidence from Bangladesh describes the practice of preferential selection of partially eaten fruit that has been dropped by flying foxes (Epstein, unpublished).  This pilot study has the following specific aims: 1) to determine how frequently partially eaten fruit is consumed by villagers, and to document if it is sold by vendors in village markets; and 2) to test for the presence of bat saliva and Nipah virus RNA on partially eaten fruits found under trees and in markets in districts that have been associated with Nipah virus outbreaks.   We will use anonymous surveys to determine the frequency of partially-eaten fruit consumption and collection by vendors and private individuals.  We will use PCR techniques to detect bat and viral RNA on fruits sampled from the marketplace, as well as fruits collected from underneath fruit trees near the study villages.  The pilot study will be conducted in two districts of Bangladesh that have been associated with Nipah virus outbreaks: Kushtia and Faridpur.  Results from this pilot study will be analyzed and used to refine the survey so that if future funding becomes available, it can be used in further study of seasonal fruit consumption practices as a tool to characterize high risk practices that may lead to food-borne transmission of Nipah virus or other zoonotic viruses.  
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Description of the Research Project
Hypothesis to be Tested:


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


1) 
Fruit that has been bitten or partially eaten by animals, particularly flying foxes, is collected, sold, and eaten in villages.  

Rationale:  Anecdotal evidence suggests that there is a social belief that fruit bats will choose the ripest fruits on the tree, and partially eaten fruits that they have dropped are desirable for human consumption (Epstein, unpublished obs.).  We will conduct a cross-sectional survey to determine whether fruit vendors sell and villagers eat fruit from the ground that has been partially eaten by animals.  

2) 
Zoonotic viruses including Nipah virus that are excreted in saliva by their animal hosts, may be deposited on the surface of a fruit after an animal has bitten into it. These fruits, if then consumed by people, may act as a route of food-borne viral transmission.  

Rationale:  Raw fruit consumption has been associated with viral transmission in several disease outbreaks (Lee and Yap 1999; Chua, Chua et al. 2002; Calder, Simmons et al. 2003; Le Guyader, Mittelholzer et al. 2004).  Frugivorous bats of the genus Pteropus are considered a primary reservoir for henipaviruses (Nipah and Hendra virus) (Field, Young et al. 2001). In Malaysia, Nipah virus was isolated from fruit, as well as urine that had been dropped by Pteropus hypomelanus (Chua, Koh et al. 2002).  Nipah virus was most likely transmitted from bats to pigs in Malaysia via fruit dropped into the pig enclosures by another native flying fox species, Pteropus vampyrus (Chua, Chua et al. 2002).  Henipaviruses have been shown to survive for up to 4 days at room temperature in a variety of fruit juices, as well as bat urine under experimental conditions (Fogarty, Halpin et al. 2007).  In Bangladesh, people have become infected with Nipah virus after the consumption of fresh date palm juice (Luby S., Rahman M. et al. 2006).  Fruit bats drink date palm juice from the collection pots, and presumably contaminate the juice with excreta that contains virus (Luby S., Rahman M. et al. 2006). We will use molecular techniques (e.g. PCR) to detect fruit bat RNA and Nipah virus RNA from partially eaten fruit that is collected from beneath trees and from vendors in the market in two districts (Kushtia and Faridpur) that have been associated with Nipah virus outbreaks.  Our survey will identify whether animal bites, in general, occur on fruits sold in the markets, or consumed by individuals.  The presence of animal bites will constitute a potential for zoonotic pathogen transmission.

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.


Specific Aim 1: To determine the frequency at which partially eaten fruits are collected, sold, and eaten in two villages in Bangladesh.  

We will collect data using anonymous surveys that will characterize the types of fruits that are seasonally available and eaten in two villages in Faridpur and Kushtia.  Interviews will be conducted orally in Bengali by a bilingual Bengali Field Research Officer (FRO).  The surveys will generate data that can be quantitatively analyzed to determine which types of seasonal fruit (in July and August) are most commonly sold in markets; whether these fruits are collected from the tree or from the ground; and whether any of these fruits are sold if they are partially eaten by an animal.  We will also determine whether people deliberately select partially eaten fruit for consumption and how fruit is prepared before consumption.  We 

will interview both fruit vendors and private individuals to determine the rates of personal consumption of partially eaten fruit, as well as the frequency at which these fruit are sold.  We will determine the proportion of partially eaten fruit available from vendors by counting each piece of fruit for sale and recording the number of partially eaten fruit among them.  Fruits that are not eaten by bats (e.g. coconuts and jackfruit) or imported fruits are excluded from the survey.  Once the survey is tested and refined, it may be used in other districts that have not been associated with a Nipah virus outbreak to compare rates of consumption of partially eaten fruit (this comparison is beyond the scope of this study).  

Specific Aim 2: To determine the prevalence of bat saliva and Nipah virus antigen on the surface of fruit found underneath fruit trees and in markets at the two study sites.  

Polymerase chain reaction (PCR) and real-time PCR will be used in analyzing specimen. We will use sterile cotton swabs to collect samples from the fruit and place these swabs into Trisol, which will preserve RNA.  We will then use specific PCR primers to detect saliva from Pteropus giganteus and henipavirus RNA.  Fruits that test negative for bat RNA will be considered low risk for Nipah virus transmission and samples that are positive for bat RNA will be considered higher risk, and the presence of viral RNA will indicate the highest level of risk of transmission for Nipah virus. All PCR testing will be performed by Dr. Jonathan Epstein at the Dawn L and Jerome Greene Infectious Disease Laboratory at Columbia University in New York.  

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.


There have been seven recognized outbreaks of Nipah virus in Bangladesh, and two in West Bengal, India (Hsu, Hossain et al. 2004; Chadha, Comer et al. 2006; Luby S., Rahman M. et al. 2006) (Luby et al, unpublished). Frugivorous bats of the genus Pteropus (“flying foxes”) are the natural reservoir for henipaviruses (Nipah and Hendra virus) which cause fatal encephalitis in humans (Fraser, Hooper et al. 1996; Field, Young et al. 2001).  In many cases the mechanism of transmission from bats to humans remains unknown.  Raw fruit consumption has been associated with viral transmission in several disease outbreaks (Lee and Yap 1999; Chua, Chua et al. 2002; Calder, Simmons et al. 2003; Le Guyader, Mittelholzer et al. 2004).  Anecdotal evidence suggests that it is a popular belief that partially eaten fruit dropped by fruit bats is preferred as bats are believed to select the ripest fruits on the tree (Epstein, unpublished obs.).  There is no data on the risk of consuming fruit and Nipah virus transmission, and it is unknown how frequently people consume fruits that have been partially eaten by bats or other animals.  Flying foxes are also ecologically important pollinators and seed dispersers, and will eat a wide variety of fruit and nectar, including many fruits which are commercially cultivated (Fujita and Tuttle 1991; Hall and Richards 2000).  In Malaysia, Nipah virus was isolated from fruit, as well as urine that had been dropped by Pteropus hypomelanus (Chua, Koh et al. 2002).  Spillover of Nipah virus from bats to pigs in Malaysia is believed to have occurred when bats feeding in trees above pig enclosures on the index farm dropped pieces of partially eaten fruit to the ground, which were subsequently eaten by pigs (Chua, Chua et al. 2002).  Henipaviruses have been shown to survive for up to 4 days at room temperature in a variety of fruit juices, as well as bat urine under experimental conditions (Fogarty, Halpin et al. 2007).  Serological surveys of Nipah virus exposure in Pteropus giganteus, the only pteropid bat present in Bangladesh, have found about 14% of bats in Meherpur (n = 92) and Faridpur (n = 99) were positive for IgG antibodies to Nipah virus on ELISA (Epstein et al, unpublished; (Hsu, Hossain et al. 2004)).  In Tangail district, Nipah virus infection was associated with the consumption of fresh date palm juice (Luby S., Rahman M. et al. 2006).  Fruit bats also drink date palm juice from the collection pots overnight, and presumably contaminate the juice with excreta containing virus (Luby S., Rahman M. et al. 2006). We hypothesize that partially eaten fruit, in addition to date palm juice, may represent a potential mode of transmission of zoonotic viruses like Nipah virus from bats to humans.  This study will provide preliminary data on the practice of collecting and eating partially eaten fruit and whether there is evidence of Nipah virus on this fruit.

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.  

Specific Aim 1:  To determine the frequency at which partially eaten fruits are collected, sold, and eaten in two villages in Bangladesh.

Method:  We will test the hypothesis that partially-eaten fruit dropped by animals (e.g. fruit bats) is eaten by people by conducting an anonymous survey of fruit vendors and private individuals from two different villages from Faridpur and Kushtia districts (see appendix A).  We define “partially eaten fruit as fruit that has visible evidence of punctures or tears. All surveys will be done on a voluntary basis.  Surveys have been translated from English to Bengali and will be administered orally in Bengali by a bilingual Bangladeshi Field Research Officer (FRO).  Oral consent forms (see Appendix C) will be read to each respondent in Bengali, and the respondent will have the opportunity to ask any questions before agreeing to volunteer. Written consent will not be taken as we will ask only their behvioural practices regarding intake of fruits including partially eaten fruits and we will not do any intervention study. Surveys will be anonymous and identifying codes will be stored on a computer under password protection and will be deleted at the end of the study.  Volunteers may choose not to answer any question, and may stop the interview at any time. We will select each village based on its distance from the Nipah virus outbreak; the presence of at least five fruit vendors in the local bazaar, and the presence of a bat colony within a 10 km radius. We have chosen to conduct the survey in villages of comparable size within 15km of the outbreak villages from Faridpur and Kushtia so as to minimize bias in the respondents who may have already been questioned about fruit consumption habits during the initial outbreak investigations. We believe that nearby villages are likely to have similar fruit consumption behavior as the outbreak village.  If any village does not fulfill the selection criteria then we will select adjacent village. We will interview 30 residents from each village on a voluntary basis.  Oral consent will be obtained before beginning each interview.  We will randomly select volunteers by assigning numbers to all households in the village and randomly generating 30 numbers from among the total numbered households using Microsoft Excel.  The households will be included if they are either within a 10 minute walk from the central marketplace for the village, or if they have fruit trees within a 5 minute walk from the house.  

We will go door to door recruiting volunteers for the survey.  We will approach each randomly selected house and request an adult volunteer, male or female, for the survey who is involved in fruit collection.  If no adult is home, we will go to the next closest household. We will only use one volunteer per household.  In addition, we will interview up to 10 fruit vendors from each local bazaar (depending on how many are present in each of the two bazaars in the study. We will only use one volunteer per household.  Interviews with vendors will be conducted via a scheduled private appointment in a location separate from their shop so as avoid damage to their business that might result from being interviewed in public.  Survey data will be maintained in a password protected file on a password protected computer that will be kept in a secure location when not in use.  Surveys will be conducted only with adults (18 years old and over); Adult respondent (parents) will be questioned about the fruit consumption of their children. Residence outside of the village will be an exclusion criteria for the survey.  Respondents must be able to summarize the purpose of the study in order to be included in the study.  The ability to do this will likely exclude those who are cognitively impaired.  

Specific Aim 2: To determine the prevalence of bat saliva and Nipah virus antigen on the surface of fruit found underneath fruit trees and in markets at the two study sites.  

We will identify a stand of fruit trees used by vendors to collect fruit and within 5km of the local bazaar and observe these trees between 2000h and 2300h over two nights to determine whether bats visit these trees to feed.  If there is no evidence of bats feedings there, we will go to another location with fruit trees.  If bats do feed in these trees, we will take owner verbal permission to use his/her fruit tree for collection of bitten fruits and to facilitate for collection of fruits. We we will return at 0400h and count the total pieces of fallen fruit under 5 randomly selected fruit trees. We will average the total number of fallen fruits, and then count the number of partially eaten fruit under those trees and average them. We will estimate prevalence by taking the ratio of the average number eaten fruit to the total number of fruit. We will then compare the proportion of partially eaten fruit that are naturally found under a tree to the proportion of partially eaten fruit (of the same type) found in the market.  

Selection of vendors from the market: The vendors will be selected purposively on the basis of fruit with the vendor’s shop which are frequently eaten by bats. 

Statistical analyses.  We will compare the difference in the prevalence of each type of partially eaten fruit available from each vendor within a village market, and the mean frequencies of the occurrence of each type of fruit between villages using the Chi square test or Fisher’s Exact test and student’s t-test.  We will also use our survey to determine whether people purposely select fruit that has been partially eaten by Pteropus giganteus (or other animals), either from the ground or from vendors, and if so, how frequently this occurs relative to picking fruit directly from the tree branches.  Our survey of vendors will also determine how frequently they collect fruit from the ground and whether they have observed flying foxes feeding at the trees from which they collect their fruit.  

Possible challenges to our survey are that it may be that some of the species of fruit included in the survey are not eaten or preferred by flying foxes, and so we may end up underestimating the risk of exposure to bat-borne pathogens.  Also, we expect that there will be pieces of fruit dropped to the ground that may be small pieces that have fallen from an animal’s mouth.  We will only count pieces of fruit that are more than 50% intact, include a core, pit, or seeds; and that have visible evidence of bite marks.  Also, with certain fruit it may be difficult to distinguish fruit that has naturally fallen from the tree and been smashed from those that have been bitten and dropped by an animal.  We will validate our choice of fruit by observing each type of fruit tree from 1200h – 0400h over 7 nights to see which fruits flying foxes or other animals consume.  

We will collect a total of 90 (45 per village) swabs from fruit or pieces of fruit immediately after it is dropped to the ground by bats as done by Chua et al. (Chua, Koh et al. 2002) and test them for both bat RNA and Nipah virus.  Assuming that 30% of fallen fruit has been bitten by Pteropus giganteus, we will sample 90 pieces in total between the two study sites. This will determine the proportion of bitten fruit +/- 13.5% with 95% confidence. (Aday, 1996).  

While we cannot predict how many pieces of fruit at a particular vendor will contain bite marks or other evidence of animal contact, we predict that approximately 2% of the total number of pieces of any type of fruit for sale from purposively selected vendors may have been partially eaten.  If we also assume that bats are not the only nocturnal frugivorous animals dropping fruit to the ground, but that they represent approximately 20% - 40% of animals likely to eat fruits from the trees (we will test this assumption through observation), then we expect that between 20% and 40% of partially eaten  fruit will contain bat saliva.  With an estimated total proportion of 30%, +/- 10%, and 95% confidence, we will need to sample at least 81 pieces of fruit (Aday, 1996); we intend to sample 45 pieces of randomly selected fruits at each of the 4 sites (total of 90 fruits at the study sites, and 90 fruits at the control sites).  Partially-eaten fruit will be defined by visible bite marks or cut away sections. Swabs will be placed in Trizol reagent and stored in liquid nitrogen at -70C.  Samples will be sent to the Greene Lab at Columbia Univeristy in New York, U.S.  We will test them for the presence of Pteropus giganteus RNA and NiV RNA using conventional PCR.

Sample size of bitten fruits for sale by vendors will vary based on availability of fruit on the day of sample collection.  We expect that there will be variability as to which fruits are collected each day, so it is possible that our results will be biased based on the vendor’s collection on the day of sampling, however, by sampling fruits from 10 independent purposively selected vendors, who should have independent collection practices, this bias should be minimized, though can not be eliminated.  We will sample 100% of bitten fruit for sale by a vendor; we will not be able to calculate a proportion of bitten fruit but will simply attempt to document the presence of bat saliva on fruit for sale.  We will purchase all fruit that we sample from vendors at a fair market price.  

Sample Size Calculation and Outcome Variable(s)


Market fruits.  Sampling partially eaten fruit from fruit vendors will not be a random sampling, as we anticipate that we will be able to visually differentiate between fruit that have been bitten and those that have not. We estimate that approximately 2% of the total number of pieces of any type of fruit for sale at a specific vendor may have been partially eaten by an animal.  We also assume that bats are not the only nocturnal frugivorous animals dropping fruit to the ground, but that they represent approximately 20% - 40% of animals likely to eat fruits from the trees (we will test this assumption – see above).  Therefore we expect that approximately 33% of partially eaten fruit will have been bitten by a bat.  For each species of fruit we will sample close to 100% of those partially eaten, and expect that we will detect any that contain bat saliva.

Fruits under trees.  Our selection of trees from which we sample fallen fruit will not be random, as the trees will be identified to us by fruit vendors or individual residents; however, we will randomly collect 9 samples from under each of five trees by dividing each area under the tree into thirds, and swabbing up to 3 pieces of fruit from each sector in a clockwise manner starting in the 12 o’clock position and sampling the first three pieces of fruit encountered in each sector.    The total available pieces of fruit to sample will be highly variable.  If we expect that 30% of the dropped fruit (of any type) will contain bat saliva (+/-10%), we will have to sample 81 pieces of fruit to determine a proportion of fruits contaminated with bat saliva with 95% confidence.  Power analysis.  By sampling 45 pieces of fruit from each village, we will be able to detect a 20% or greater difference in  the proportion of partially-eaten fruit  between the two villages (e.g. 5% and 25%) with 80% power and 95% confidence.  
Survey results.  In order to document the behavior of consuming fruit that has been bitten assuming a 10% prevalence of this behavior +/- 7% with 95% confidence, we will need to survey 71 individuals. (Aday, 1996)  We will therefore aim to conduct the survey with 80 individuals.   As a pilot study, we will assume a low prevalence of this target behavior and accept a broad precision range.  The survey will estimate how much of each type of fruit interviewees had consumed in the past week.  We will compare the mean number of each type of fruit consumed between the two study locations using student’s t test.  We will use Chi Square analysis to compare the overall prevalence of partially eaten fruit for sale between the two study villages using chi square test.  All statistical tests will be performed using SPSS software.

This is a pilot study intended to generate hypotheses related to the risk of eating fruit and exposure to zoonotic pathogens.  Our sample sizes of 30 villagers and 10 vendors from the market will not likely be representative of entire districts, however we do expect that this study will generate further hypotheses.  

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.  


The ICDDR,B will provide liquid nitrogen and -70C freezer storage.  The main laboratory facilities used for testing will be at the Greene Infectious Disease Laboratory at Columbia University in New York, USA.  The Greene Lab at Columbia occupies approximately 7,000 sq ft on the 18th and 19th floors of the Mailman School of Public Health.  The laboratory proper includes isolated areas for work with cultured mammalian cells, radioactivity, recombinant DNA and BSL-3 infectious agents, as well molecular epidemiology using real time PCR.  
Data Safety Monitoring Plan (DSMP)


All clinical investigations (biomedical and behavioural intervention research protocols) should include the Data and Safety Monitoring Plan (DSMP) to provide the overall framework for the research protocol’s data and safety monitoring. It is not necessary that the DSMP covers all possible aspects of each elements. When designing an appropriate DSMP, the following should be kept in mind.

a) All investigations require monitoring;

b) The benefits of the investigation should outweigh the risks;

c) The monitoring plan should commensurate with risk; and

d) Monitoring should be with the size and complexity of the investigation.

Safety monitoring is defined as any process during clinical trails that involves the review of accumulated outcome data for groups of patients to determine if any treatment procedure practised should be altered or not.


N/A

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. 

Data analyses will be performed by the co-investigators.  
In order to compare the means of survey results and the overall prevalence of partially eaten fruit for sale between the two study villages we will use a student’s t test and chi square test or Fisher’s Exact test.  All statistical tests will be performed using SPSS software.

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.


This survey takes full measures to insure the safety and protection of human subjects.  It is also being reviewed by an institutional review board at the Tufts University New England Medical Center.  We have included letters from two independent external reviewers who comment on the protection of human subjects (see attached letters).  Surveys will be voluntary and only conducted with prior oral consent.  Participants will be asked to come to us in a private location; participants will be at liberty to chose not to participate.  The survey will not be conducted on sick individuals.  This survey only pertains to normal eating habits, in particular to the collection and preparation of fruit for human consumption.   It does not deal with any sensitive personal information.  

Use of Animals


Describe in the space provided the type and species of animals that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.


Animals will not be used in this study.  
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Dissemination and Use of Findings


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


The results of this study will be submitted for publication in an international journal.  

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. 

This study was submitted to Tufts Cummings School of Veterinary Medicine in North Grafton, Massachusetts, United States for summer research grant.  It was awarded a US Army Medical Command Award for the summer of 2007.  This is a collaboration between Tufts Cummings Veterinary School, the Department of Public Health at Tufts School of Medicine, and the Consortium for Conservation Medicine in New York, U.S.  
 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.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)
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List of ongoing research protocols  
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  As Principal Investigator
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	End date
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List of ongoing research protocols  

(start and end dates; and percentage of time)

4.4.   As Principal Investigator

Surveillance for hospital acquired respiratory illness in public tertiary care facilities in Bangladesh, Centers for Disease Control and Prevention, January 2007- January 2008.  The primary objective of this study is to conduct surveillance for nosocomial respiratory infection in three tertiary care hospitals and to understand the context of infection control and patient care practices in these facilities.
4.5. As Co-Principal Investigator

4.6.   As Co-Investigator  


Hospital based human influenza surveillance in Bangladesh, CDC, March 2007-March 2008.  Sentinel surveillance for severe respiratory disease and influenza-like illness will be established at 12 public and private hospitals in Bangladesh to learn more about influenza viruses circulating, including H5N1.

Risk factors for invasive meningococcal disease in Bangladesh, CDC, March 2007-March 2008.  This case-control study will attempt to determine risk factors associated with meningococcal disease in laboratory confirmed patients around Bangladesh.

Nipah virus outbreak surveillance and response, NIH, November 2005-December 2007.  

The aim of this study is to identify and investigate clusters of encephalitis in the ‘Nipah belt’.

Surveillance for Hospitalization and Death due to Streptococcus pneumoniae, Neisseria meningitidis, Haemophilus influenza type B, and Salmonella Typhi in Dhaka, Bangladesh, NVPO, November 2005-October 2007.  The aim of this study is to estimate the burden of these diseases in Dhaka by conducting surveillance in hospitals and community health care untilization surveys.

Ecology of Nipah virus in Bangladesh, CDC and the Consortium for Conservation Medicine, July 2006- July 2007.  This primary goal of this study is to conduct seroprevalence studies in pteropid bat populations in Bangladesh.
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	a)   Original scientific papers in peer-review journals                               
	8

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	

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

	d) Working papers
	

	c)  Monographs
	


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

        1) Harcourt BH, Lowe L, Tamin A, Liu X, Bankamp B, Bowden N, Rollin PE, Comer JA, Ksiazek TG, Hossain MJ, Gurley ES, Breiman RF, Bellini WJ, Rota PA. Genetic characterization of Nipah virus, Bangladesh, 2004. Emerg Infect Dis. 2005 Oct;11(10):1594-7.

        2) Ivan V. Kuzmin, Michael Niezgoda, Darin S. Carroll,  Natalie Keeler, Mohammed Jahangir Hossain, Robert F. Breiman, Thomas G. Ksiazek and Charles E. Rupprecht. Lyssavirus Surveillance in Bats, Bangladesh. Emerg Infect Dis. 2006 March; 12(3):

        3) Luby SP, Rahman M, Hossain MJ, Blum LS, Husain NM, Gurley E, Khan R, Ahmed B, Rahmin S, Nahar N, Kenah E, Comer JA, Ksiazek TG. Evidence for Foodborne Transmission of Nipah Virus, Bangladesh. Emerging Infectious Diseases. 2006 December; 12 (12): 1888-94.

        4) Gurley ES, Montgomery JM, Hossain MJ, Islam MR, Molla MA, Shamsuzzaman SM, Akram K, Zaman K, Asgari N, Comer JA, Azad AK, Rollin PE, Ksiazek TG, Breiman RF. Risk of nosocomial transmission of nipah virus in a Bangladesh hospital. Infect Control Hosp Epidemiol 2007 Jun;28(6):740-2
        5) Montgomery J, Hossain MJ, Gurley ES, Carroll DS, Croisier A, Bertherat E, et al. Risk Factors for Nipah Virus Encephalitis in Bangladesh: Results of a Matched Case-Control Study, Emerg Infect Dis. In Press.        
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	MS in veterinary Public Health and Foody Hygien
	2002-2003
	DVM

	
	
	
	

	
	
	
	

	
	
	
	


List of ongoing research protocols  

(start and end dates; and percentage of time)

4.7.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.8. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2007-010
	14/06/2007
	13/06/2004
	100%

	
	
	
	

	
	
	
	

	
	
	
	


4.9.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2007-021
	01/06/2007
	31/01/2008
	10%

	
	
	
	

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	1

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	

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

	e) Working papers
	

	d)  Monographs
	


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

     1. M.M. Khatun, M. A. Islam, M. S. U. Khan and M.M. Rahman (2002). ”Coliforms in Market Beef Sold in Retail stores”; Bangladesh vet. J. 36 (3-4): 121-126 

    2. M.S. Sikder, M.H. Rahman, A.Z.M. Maidul, M. S. U. Khan, M.M. Rahman (2004)“Study on the histopathology of chronic arsenicosis.” Journal of Pakistan Association of Dermatologist; 14: 205-209. 

3. M. S. U. Khan et al,( 2005) . “ Efficacy of Neem Oil in Penetration Operations to Control Green Hide Deterioration”; Journal of Biological Science; 5(2): 181-185.
  Budget


Budget Justifications

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

Personnel:

Anthropologist —Rasheda Khan will guide the development of the data collection tools and oversee and be directly involved in supervising the data gathering.  She will also help in the analysis and write the final report.

Field Research Officer (2)—  they will collect the data in the field under the supervision of Rasheda Khan

Travel:

Local Travel Costs—This covers the amount required for the researchers and the data collectors to spend 28 days in Faridpur and Kushtia during the data collection period.

Transportation Costs—We anticipate making four separate trips to Faridpur and Kushtia for data collection.  Due to the distances between the research sites, during these trips the car will remain in the field with the data collectors.

Supplies and Materials

Stock Items--This covers the anticipated costs of field staff needs, data analysis and write-up.

Communications—This will cover monthly mobile phone payments and access to e-mail services in the Centre. 
Other Support

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