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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. (Please keep as brief as possible).


	Principal Investigator(s): Dr. Wasif Ali Khan  



	Research Protocol Title: Evaluation of BioScale’s ultra rapid test for the diagnosis of Salmonella. 

	Total Budget US$: 41,276                    Beginning Date May 1st 2006                     Ending Date: Oct 31st 2006

	Salmonellosis is a major public health burden and associated with significant health care costs globally. Currently there are over 2,500 different serotypes pf Salmonella and all of them can infect humans, which ranges from self-limiting gastroenteritis to life-threatening bacteremia. In the recent years, the frequency of multidrug resistance Salmonella has increased considerably leading to their more frequent isolations. Even worse, some variants of Salmonella have developed multidrug-resistance as an integral part of the genetic material of the organism, and thus they are likely to retain drug-resistant genes even when antimicrobial drugs are no longer used, unlike in many other situations where resistant lose their resistance after some time. It is, therefore, essential to use antimicrobials against Salmonella infection most judicially to increase the length of their usefulness. 

Faecal culture is currently the gold-standard test for identifying Salmonella in diarrhoeal patients, which takes a minimum of 48 hours. BioScale has developed micro-electronic mechanical systems (MEMS) technology, a method that enables identification of Salmonella from stool samples with equivalent sensitivity and specificity to that of fecal culture but in less than a day. Rapid and accurate identification of the pathogen would enable tailored antibiotic treatment for speedy recovery from infection and reduce emergence of antimicrobial resistance. Additionally, the ultra-rapid identification method would enable faster identification of suspected outbreaks allowing a more rapid intervention thereby reducing the spread of the pathogen to others..    

This will be a non-invasive, no risk to study participants study where 5.0 ml of stool specimens will be collected from patients presenting to the Dhaka hospital of ICDDR, B with diarrhea. An aliquot of the collected stool specimen will be submitted to the Clinical Microbiology lab of LSD, ICDDR, B for conventional Salmonella culture and the remaining portion of the stool specimen will be stored at -20C or lower in our laboratory for later shipment to BioScale, USA.  BioScale will then use their MEMS technology to validate if their assay developed with a canine stool model system works with human stool samples. For this study 15 stool samples with Salmonella and another 15 stool samples without Salmonella (total 30 stool specimens) will be collected.  

If this new technology works and the investigators at the BioScale lab could optimize the protocol to maximize the sensitivity and specificity with human stool specimens, simultaneously minimizing the test time and complexity of the assay then BioScale and ICDDR, B agree to discuss whether to conduct a phase-2 study in which some BioScale technology could be transferred to ICDDR, B, subject to BioScale specified confidentiality provisions, where the technology could subsequently be validated through performance of a larger study. Certainly if this technology is found to be as good as stool culture in identifying Salmonella, patients will benefit from early results and specific antimicrobial therapy, and society will likely benefit from delayed emergence of antimicrobial-resistant Salmonella. 
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Description of the Research Project

Hypothesis to be Tested:
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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.
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The micro-electronic mechanical systems (MEMS) technology developed by BioScale for rapid detection of Salmonella from stool specimen will have similar sensitivity and specificity as those of stool culture, the current gold-standard, in identifying Salmonella from stool in diarrhoeal patients.
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.


To validate that the assay developed by BioScale to identify Salmonella from canine stool model system also works on human stool samples.
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.


Salmonellosis is among the most common and widely distributed food borne diseases. It constitutes a major public health burden and involves a significant health care costs in many countries. Millions of human cases are reported worldwide every year and the disease results in thousands of deaths (1). In recent years the problem of Salmonella infections have increased significantly, both in terms of incidence and severity of human Salmonellosis. 

In US and other Western European countries were Salmonella had been an important problem for quite some time, it was possible to reduce the incidence of human salmonellosis through improved public health and food safety measures (2). However, this has become a new concern in many developing countries (3), and change in lifestyle, specifically increasing numbers of people going out for eating in restaurants, fast food outlets, and street food vendors is among the reasons for this change. In most of the developing countries the booming food service establishments are not controlled by effective food safety education and measures. Unhygienic preparation of food provides ample opportunities for contamination, growth, and survival of Salmonella pathogens.
Salmonellosis in humans occurs through consumption of contaminated food of animal origin (mainly meat, poultry, eggs and milk), and contamination of green vegetables by manure has also been implicated in its transmission (4-9). The causative organisms pass through the food chain from primary production to households or food-service establishments and institutions. As of 2004, 2,501 different serotypes of Salmonella have been identified. Although all serotypes can cause disease in humans, they are often classified according to their adaptation to animal hosts. Salmonella Typhi causes disease in humans, it is often invasive and can be life-threatening. Among the invasive diarrheal pathogens Salmonella ranked second in incidence and were associated with highest mortality among patients admitted to the Dhaka hospital of ICDDR,B.  A couple of years back, our group had conducted a study to examine the serogroup distribution of typhoidal Salmonella (Salmonella typhi and paratyphi) and their antimicrobial resistance pattern (10). Examination of data for the period 1990-2001 revealed that highest prevalence of typhoidal Salmonella infections have changed from 5-17 years (36%) in 1990 to children younger than 5 years (39%) in 2001, and that the malnourished were infected more frequently than their better nourished counterparts. The prevalence of multi-drug resistance (MDR) Salmonella (to ampicillin, trimethoprim-sulfamethoxazole and chloramphenicol) increased from 2% in 1990 to 37% in 2001, which is a matter of great concern. Although, all strains of typhoidal Salmonella remained susceptible to ceftriaxone and ciprofloxacin, both of them have limitations for routine use- the former is very expensive and can be administered only parenterally, and the latter is not routinely used in young children because of the concern of associated arthopathy (11). A more recent study in the urban slums of the Dhaka city observed that preschool children were at 8.9 times higher risk of S. Typhi infections compared to older age groups (12), and interesting finding that suggest that the age distribution in Salmonella Typhi infections in an endemic country is different than observed in industrialized countries.  

Most serotypes of Salmonella have a broad spectrum of host, and typically they cause gastroenteritis, which is often uncomplicated not requiring specific therapy, however, infections can be severe in the very young and the elderly, and those with compromised host immunity. This group features Salmonella Enteriditis and Salmonella Typhimurium, the two most important serotypes for salmonellosis transmitted from animals to humans. We also conducted a study on non-typhoidal Salmonella infected patients visiting Dhaka hospital during the same 13 year-period, 1990 through 2001 (13). In 1990, non-typhoidal Salmonella accounted 60% of all Salmonella isolates, which picked to 85% in 1998 (P < 0.001). Among the non-typhi Salmonella isolates Salmonella Spp (45%) was the most frequently isolated serotype, followed by Salmonella group B (36%) and group C (8%) respectively. In 1990, 13% of the non-typhoidal Salmonella strains were resistant to chloramphenicol, ampicillin and TMP-SMX, which picked to 42% in 1998 (P <0.001). Isolation rate of non-typhoidal Salmonella among patients with extremes of age (<1 year and >70 years of age) was significantly higher compared to Salmonella Typhi (73% vs. 8%; P <0.001). 

In many countries, salmonellosis is a major public health burden associated with significant health care costs. In the USA, an estimated 1.4 million non-typhoidal Salmonella infections occur annually, resulting in 168,000 visits to physicians, 15,000 hospitalizations, and 580 deaths. Cost estimates per case of human salmonellosis ranges from approximately US$ 40 to US$ 4.6 million respectively for uncomplicated cases to cases ending with hospitalization and death (2). The total cost associated with Salmonella is estimated at US$ 3 billion annually in the United States. Information in respect to the cost of foodborne disease is generally not available from developing countries. Salmonella outbreak receives enormous publicity and attention in both the lay press and in the scientific literature but studies indicate that more than 80% of all salmonellosis cases occur individually rather than through outbreaks. 

Though Salmonella is an invasive pathogen human salmonellosis usually starts with acute watery diarrhea, fever, abdominal pain, nausea and occasionally vomiting. In some cases, particularly in the very young and elderly, the associated dehydration can be severe and life-threatening. In 2005, Surveillance system of Dhaka hospital of ICDDR,B observed that 33/35 (94%) of Salmonella-infected patients presented with watery diarrhea and 6/35 ( (17%) presented with severe dehydration. In this hospital, rotavirus, enterotoxigenic Escherichia coli (ETEC) and V. cholerae are the most common diarrheal pathogens, and due to similar clinical presentation of salmonellosis this is not usually considered as an important one. This results in delay in the diagnosis, which might aggravate the situation in the absence of routine stool culture- not affordable as a routine. diagnosis of Salmonella infections. More over performing stool culture requires at least 48 hours to produce results. This results in delayed diagnosis and delayed initiation of specific antimicrobial therapy for patients who are likely to benefit from it including neonates, infants with persistent diarrhea, severely malnourished children, elderly, and those with bloodstream invasion. For cases who require an antimicrobial therapy, it is important to initiate that as early as possible to reduce morbidity, complications and deaths from salmonellosis, and thus an early diagnosis is very important. 

BioScale’s Resonant Sensor Technology: The Flexural Plate Wave (FPW)

BioScale Inc, USA has developed an ultra-rapid test for identification of Salmonella from stool specimen that does not require culturing. The basis of the technology is a resonating micro-electronic mechanical systems (MEMS) sensor, called a flexural plate wave device, or FPW (14-16). BioScale has the exclusive licenses from both UC Berkeley and Draper Laboratories for the development of the FPW sensor in the fields of physical, chemical, and biological sensing. BioScale has been developing the FPW sensor since April 2003 for biological sensing in a variety of markets.

The FPW is a resonating device, when a mass is attached to a certain spring and induces an oscillation the system oscillates at a particular frequency based on the mass. If mass is increase natural frequency of the oscillation is decreased. Monitoring the oscillating frequency of the system allows one to determine the mass loading. The same principle is used with the FPW, which is a vibrating membrane that is excited at a resonant frequency. The resonant frequency decreases when mass is added to the surface of the device. Thus, by monitoring the resonant frequency and other resonant characteristics of the device, the operator can sense and measure mass addition. When the surface of the device is functionalized with surface chemistry and a capture agent that specifically binds an analyte of interest, the device becomes a highly specific and sensitive biosensor.

Resonant sensors, and the FPW in particular, have a number of advantages over other techniques for biological sensing proposed or in use. Traditional techniques such as PCR and ELISA are sensitive laboratory methods, but are not suited for point-of-care applications due to the extensive sample preparation, sensitive laboratory protocols, and the time required for analysis. Furthermore, these techniques do not lend themselves well to automation. Optical techniques such as flow cytometry, evanescent wave devices, and other fluorescent techniques typically are too expensive (reagents and instrumentation), and the optics cannot be made sufficiently robust for field use. In contrast, resonant sensors are robust, require low power consumption, are inexpensive (both instrumentation and reagents), and are amenable to integration with automated sample preparation. Among resonant sensors, FPWs are preferred for biological sensing applications because of their excellent performance in fluids (17-18).

Further more this device has the potential to detect viable organisms that may be failed to be identified through conventional culture, and thus might have higher sensitivity. Additionally, the method is non-destructive to the pathogens that allows subsequent confirmatory (culture) and antibiotic resistance testing when needed. Typically an inoculation loop of the sample is spread onto various differential and non-selective media agars and cultured for at least 16 hours.  The plates are scrutinized for suspicious colonies and then any suspicious colonies are streaked onto selective agars to positively identify the pathogen.  This method is extremely specific and has a theoretical lower limit of detection of ~100 cfu/mL in the original sample.  The theoretical lower limit of detection is calculated by assuming that a single bacterium in a 10uL inoculation loop grows into a colony.  In practice, the lower limit of detection is ~1000 cfu/mL due to errors associated with sampling the stool, operator errors in identification of suspicious colonies, and inhibition of bacterial growth. BioScale has, therefore, developed the bacterial assay in stool samples to have a lower limit of detection (LLOD) of ~100-500 cfu/mL (equivalent or better than culture) while minimizing total test time (fraction of a day) and maximizing specificity and ease-of-use. To date, the development of the assay has been conducted in a model system using healthy canine samples diluted and homogenized to simulate diarrhea and then spiked with various pathogens. The current protocol has >99% sensitivity and specificity in canine samples.

We propose through this pilot study whether the assay developed using canine stool samples works similarly with human stool specimens. If this new technology works and it was easy working with the technology at the BioScale lab, then BioScale and ICDDR, B agree to discuss whether to conduct a phase-2 study in which some BioScale technology could be transferred to ICDDR, B, subject to BioScale specified confidentiality provisions, where the method could be further validated through a study conducted with a larger number of samples. 

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.  

This study is non-invasive, and involves assay of stool samples from individuals presenting to the Dhaka hospital of ICDDR, B with diarrhea. There is no risk to the study participants. 

Stool containers will be provided to newly arrival diarrhoeal patients admitted to the Short Stay Ward (SSW). Although Salmonella is considered as an invasive pathogen, 94% of the infected patient present with watery diarrhea and 89% were afebrile (Hospital Surevillance data, 2005). Thus, we will consider any patient who agrees to provide about 5.0 ml of stool sample for this study; this volume is preferred for permitting multiple tests. The Clinical Microbiology lab under the Laboratory Sciences Division (LSD) will use up to 250 uL of the sample for conventional microbiological screening (culture) for Salmonella, and the remaining portion will be stored for shipment to BioScale for the newly developed test. 

We would like to collect stool specimen from 15 patients with Salmonella infection, and another 15 samples from patients who do not have Salmonella infection i.e. a total of 30 specimens. Using 2005 Surveillance data, we estimate that about 5 months will be require to get the requisite numbers of samples, requiring screen of ~ 1100 stool samples.  

Identification of Salmonella spp. at the Clinical Microbiology Lab, ICDDR, B

Stool specimens will be collected from patients in a sterile plastic container, and plated onto selective agar media- Salmonella-Shigella (SS) and Mackonkey’s agar and incubated at 35(-37(C for 18-24 hours. Suspicious non lactose fermenting (NLF) colonies will be carefully peaked up from the media plates and inoculated into biochemical medium- Kligler’s Iron Agar (KIA) and Motility-Indole-Urea agar (MIU) by stabbing the butt (both KIA and MIU) and streaking the surface (KIA) and then incubated 18-24 hours at 35(-37(C. The KIA and MIU tubes will be observed for reactions typical of Salmonella. Based on the reaction on KIA and MIU, the bacterial growth will be subjected to serological test with specific antisera. The microbiological test result at the ICDDR, B laboratory will be considered as the gold standard.
Shipment of the stool sample to BioScale

All samples will be number coded by ICDDR, B before shipment to BioScale. The ICDDR, B will provide the microbiological findings with a coded list when the samples are shipped to BioScale.  BioScale will complete its testing and the results of the testing will be compared with the culture results done at the ICDDR, B lab.   Notwithstanding the foregoing, any review or comparison of results shall be defined as Confidential Information and will be subject to “Section 10: Confidential Information” of the Assay Validation Study Agreement (the “Agreement”) entered into between ICDDR, B: Centre for Health and Population Research and BioScale, Inc. attached hereto.

After collection the stool specimens will be stored at -20C or lower until shipment. Shipment of the stool specimens will be done using dry ice to BioScale, Boston, USA. Each sample will come with the number, no information will be provided that would link the sample to the patient.
Once BioScale receives the samples, they will be stored at -80C in a BL2 facility until tested.  All testing will be conducted by personnel trained in the safe handling of infectious material in BioScale’s BL2 laboratories. 

The testing protocol will be as follows

1. Thaw sample to room temperature for analysis.

2. Streak aliquots of the samples onto MAC, HE, and Blood agar plates. Suspected Salmonella colonies will then be confirmed on Salmonella-Shigella selective agar plates.

3. The sample will also be tested concurrently on BioScale’s platform.

a. To 500uL-1mL of sample add proprietary reagents A and B.

b. Incubate at 37C or room temperature for 1-3 hrs

c. Introduce sample to automated instrument

a. The protocol includes internal negative and positive controls for confirmation of proper instrument and assay function.

d. Discard sample in biohazard waste and disinfect work area and instrumentation with 70% ethanol or fresh bleach solution.
This biosensor device directly measures the bacteria by capturing whole bacteria and sensing them on sensor surface. This sensitivity of the test is higher if the bacteria is live compared to dead bacteria, although it is not clear how well it detects viable but non-culturable bacteria (i.e. damaged cells). Since there is a possibility of bacteria cell damage due to storage thus BioScale would like to re-culture after receiving the specimens from ICDDR, B, so that they could have a sense of their technology ability to detect the live cells vs. any lysed bacteria if present.

Sample Size Calculation and Outcome Variable(s)


For this pilot study we would like to collect 15 stool samples with Salmonella and another 15 stool samples without Salmonella (total 30 stool specimens) infection. This is a small sample set to validate and show Prove of Concept.  

The purpose of the proposed clinical research is to validate that the assay developed with a canine stool model system works with human stool samples. This study will allow BioScale to test a few sensors, and then make some adjustments to the protocol in preparation for a larger study.

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.  


Clinical:

The Dhaka hospital under the Clinical Sciences Division (CSD) of ICDDR,B provides care to around 110,000 diarrhoeal patients each year. Study patients will be selected from amongst them. CSD is involved in many hospital-based and field-based studies in enteric infections, nutrition and immune responses.  

Laboratory:

The Microbiology Laboratory under LSD is the central laboratory of the ICDDR,B, which occupies an area of approximately 2000 square feet. The laboratory has specific expertise in microbiological evaluation of stool specimens for enteric pathogens, including Vibrio cholerae, enterotoxigenic E. coli, Salmonella, Shigella, Campylobacter, rotavirus, and parasites. The laboratory is staffed by 25 experienced medical technicians and microbiologists and is located on the main Dhaka campus of the ICDDRB.  The laboratory receives approximately 3500 stool specimens for microbiological analysis each year.

Computer:

There are 10 computers in the Unit (IBM compatible and Apple Mac), which are linked to ELISA Readers, FACS, thermal cyclers, Gel documentation systems and/or are used for word processing and data analyses.

Office:

There is adequate office space at the Centre for this project.

Others:

The ICDDRB has a long history of involvement in international research involving enteric pathogens.  There are approximately 25 different research laboratories in the Dhaka campus of ICDDR,B, many of which are supported by the U.S. National Institutes of Health (NIH). These laboratories work closely with the main microbiology laboratory, and are involved in investigation of enteric pathogens, evaluation of immune responses to enteric pathogens, development of diagnostic assays, development and investigation of vaccines.  

MAJOR EQUIPMENT: List the most important equipment items already available for this project, noting the location and pertinent capabilities of each.
The laboratory contains 3 biohazard safety hoods for processing of biological samples.  On site are adequate freezer space, refrigerator space, incubators, warm rooms, media preparatory rooms, and biohazard disposal facilities for this project. The facility meets all institutional and governmental requirements for the safe and efficient microbiological processing of stool specimens for enteropathogen identification to the species level.  Analysis includes microbiological susceptibility testing. Other equipment and common facilities include an equipment room containing centrifuges, a machine shop, an independent generator system and constant electrical supply, a scintillation counter, flow cytometer, DNA sequencer, and micro-array reader.  Transfer of specimens to the US is routinely performed, and meets all US CDC import licensure rules and requirements.
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.


This study involves stool samples from individuals presenting to the Dhaka hospital of ICDDR,B with diarrhoea, is non-invasive, and thus do not require a DSMB.
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. 

The culture data (+/-) obtained at the microbiology lab of LSD, ICDDR, B will be compared to BioScale’s internal culture testing and results from BioScale’s proprietary test to determine sensitivity and specificity. Of particular interest will be any false positive or false negative results. BioScale is continuing to optimize the protocol to maximize the sensitivity and specificity, while minimizing the test time and complexity of the assay, BioScale anticipates that the optimization will be complete by using the human samples provided by the ICDDR, B. Based on this pilot study, BioScale anticipates to submit a renewal proposal to NIH involving larger samples where ICDDR, B will be the primary site for sample collection. 

The results will be used to inform any changes that need to be conducted to enable excellent sensitivity and specificity in human samples.  If sufficient sample volumes remain, the assay will be optimized and re-tested on the rest of the samples.
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 study does not involve testing of interventions, is non-invasive, and involves collection and evaluation of stool samples from patients attending the Dhaka hospital of ICDDR,B with diarrhea. There is no risk to study participants. The technology, which is a micro-electronic mechanical systems (MEMS) technology, has demonstrated its ultra-sensitive and ultra-rapid detection of small molecules, proteins, bacterial pathogens, and human mammalian cells.  Additionally, the technology has a multiplexed format that allows screening of multiple target analytes on a single chip, which is desirable when an unknown pathogen is causing disease. The method enables pathogen identification in stool samples with equivalent sensitivity, specificity, ease of use, and cost of culture methods yet at a fraction of the time it takes to get a culture result.  Rapid, accurate identification of the pathogen would enable tailored antibiotic treatment that would speed pateints’ recovery and reduce the proliferation of antibiotic resistant strains. Additionally, ultra-rapid identification of pathogens enables faster identification of suspected outbreaks and thus more rapid intervention, thereby reducing the spread of the pathogen to others.  Furthermore, the method is non-destructive to the pathogens allowing for subsequent confirmatory and antibiotic resistance testing as needed.

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.


Not Applicable
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1. Ivanoff BN, Levine MM, Lambert PH. Vaccination against typhoid fever: present

status. Bulletin of the World Health Organization 1994; 72(6): 957-71. (Disease burden).

2. WHO Salmonella Fact Sheet (http://www.who.int/topics/en/#S) (Accessed March 16, 2006)
3. Saha SK, Baqui AH, Hanif M, Darmstadt GL, Ruhulamin M, Nagatake T,

Santosham M, Black R. Typhoid fever in Bangladesh: implications for vaccination

policy. The Pediatric Infectious Disease Journal 2001; 20: 521-4.
4. Multistate outbreak of Salmonella typhimurium infections associated with eating ground beef--United States, 2004. MMWR Morb Mortal Wkly Rep. 2006 Feb 24;55(7):180-2.

5. Camps N, Dominguez A, Company M, Perez M, Pardos J, Llobet T, Usera MA, Salleras L; Working Group for the Investigation of the Outbreak of Salmonellosis in Torroella de Montgri. A foodborne outbreak of Salmonella infection due to overproduction of egg-containing foods for a festival. Epidemiol Infect. 2005 Oct;133(5):817-22.
6. Salmonella enteritidis outbreak linked to a local bakery, British Columbia, Canada. Can Commun Dis Rep. 2005 Apr 1;31(7):73-82.

7. Outbreaks of Salmonella infections associated with eating Roma tomatoes--United States and Canada, 2004. MMWR Morb Mortal Wkly Rep. 2005 Apr 8;54(13):325-8.

8. Outbreak of Salmonella Potsdam associated with salad dressing at a restaurant. Commun Dis Intell. 2003;27(4):508-12.

9. Badrinath P, Sundkvist T, Mahgoub H, Kent R. An outbreak of Salmonella enteritidis phage type 34a infection associated with a Chinese restaurant in Suffolk, United Kingdom. BMC Public Health. 2004 Sep 1;4:40.

10. WA Khan, MA Salam, ML Bennish. Changing Pattern of Salmonella Serotypes and Antimicrobial Resistance of Salmonella typhi (S. typhi) in Bangladesh. 42nd Interscience Conference on Antimicrobial agents and Chemotherapy (ICAAC). Annual Meeting San Diego (2002).

11. Kubin R. Safety and efficacy of ciprofloxacin in paediatric patients: a review.

Infection 1993; 21: 413-21.

12. WA Brooks, A Hossain, D Goswami, AT Sharmeen, K Nahar, K lam, N Ahmed, A Naheed, GB Nair, S Luby, RF Breiman, Bacteremic typhoid fever in children in an urban slum, Bangladesh. EID 2005;11:326-329.  
13. MA Salam, D Saha, WA Khan, ML Bennish. Non-Typhoidal Salmonella Infection and Their Antimicrobial Resistance in Bangladesh. 43rd ICAAC Chicago IL (Sept 14-17, 2003).

14. Wenzel SW and White RM. A Multisensor Employing an Ultrasonic Lamb-Wave Oscillator. IEEE Transactions on Electron Devices 1988;35(6):735-743.  

15. Cunningham B., et al. Design, fabrication and vapor characterization of a microfabricated flexural plate resonator sensor and application to integrated sensor arrays. Sensors and Actuators, B: Chemical Sensors and Materials, 2001;73:112-123. 

16. Weinberg MS, Cunningham BT and Clapp CW. Modelling flexural plate wave devices. Journal of Microelectromechanical Systems 2000;9:370-379.

17. Grate JW, Martin SJ and White RM. Acoustic-Wave Microsensors. 1. Analytical Chemistry 1993;65(21);940-948.

18. Ballantine DS et al. Acoustic Wave Sensors: Theory, Design and Physico-Chemical Applications. 1997, San Diego, Academic Press, Inc. 436. 
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 findings of the study will be disseminated as follows:

1. Based on this pilot study BioScale will submit a proposal to NIH involving larger samples where ICDDR, B will be the primary site from sample collection. 

2. Findings of this preliminary study will be Presented at Scientific Forums, ICDDR,B for dissemination amongst scientists of the Centre.

3. Presentation at the Annual Scientific Conference (ASCON) of ICDDR,B for dissemination amongst scientists and health officials of the Govt. of Bangladesh and of the Non-Govt. Organizations.

4. Presentation at Regional and International Scientific Conferences.

5. Publication in peer-reviewed international medical 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 will be done in collaboration with Alexis Sauer-Budge, Ph.D., Director of Microbial Assay R&D, BioScale, Inc. Massachusetts, USA. 

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)

1    Name: Wasif Ali Khan

2    Present Position: Associate Scientist

3    Educational background:
 

       (last degree and diploma & training

Education:

1. MHS (Master of Health Science) from Johns Hopkins Univ. School of Public Health in 2005. Discipline – Clinical Investigation

2. MBBS – Chittagong Medical College - 1987 

        relevant to the present research proposal)

Training:

Two year Post-doctoral training in Clinical Pharmacology at the Division of Clinical Pharmacoilogy, Johns Hopkins Univ. School of Medicine.  (July 2003 to June 2005) 

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.1. As Principal Investigator: N/A

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     


4.2. As Co-Principal Investigator: N/A

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	2002-025
	April 2006
	March 2008
	15%


5   Publications 
	Types of publications
	Numbers

	a. Original scientific papers in peer-review journals                            
	23

	b.   Peer reviewed articles and book chapters                                                               
	01

	c. Papers in conference proceedings
	40

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	00

	e. Working papers
	00

	f. Monographs
	00


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

1) ML. Bennish, WA. Khan, M Begum, EA. Bridges, S Ahmed, D Saha, MA Salam, D Acheson, ET Ryan. Low risk of hemolytic uremic syndrome after early effective antimicrobial therapy for Shigella dysenteriae type 1 infection in Bangladesh. Clin Infect Dis 2006;42(3):356-62

        2)
Van den Broek JM, Roy SK, Khan WA, Ara G, Chakraborty B, Islam S, Banu
B. Risk factors for mortality due to Shigellosis: a case-control study among severely malnourished children in Bangladesh. J Health Popul Nutr 2005 Sep;23(3):259-65

3) Saha D, Khan WA, Karim MM, Chowdhury HR, Salam MA, Bennish ML. Single-dose ciprofloxacin versus 12-dose erythromycin for childhood cholera: a randomised controlled trial. Lancet. 2005;366(9491):1085-93.

4) W.A. Khan, K.A Rogers, M. M. Karim, S. Ahmed, P.L Hibberd, S.B. Calderwood, E.T. Ryan,  H.D Ward. Cryptosporidiosis among Bangladeshi children with diarrhea: A prospective matched case control study of clinical features, epidemiology and systemic antibody responses. Am. J. Trop. Med. Hyg. 2004;71(4):412-419.
5)  NH Alam, H Ashraf, WA Khan, MM Karim, GJ Fuchs. Efficacy and tolerability of racecadotril in the treatment of cholera in adults: a double blind, randomised controlled clinical trial. GUT 2003;52:1419-1423.
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)

1    Name: Debasish Saha

2    Present Position: Assistant Scientist

Education:

1. Masters’ from Harvard School of Public Health (HSPH) in 2002

    Discipline - Epidemiology.

2. MBBS - Trivandrum Medical College, University of   Kerala, India (1992)         

3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.4. As Principal Investigator: N/A

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     


4.5. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	20%


4.6.   As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	2002-025
	April 2006
	March 2008
	35%


5   Publications 
	Types of publications
	Numbers

	g. Original scientific papers in peer-review journals 
	5

	h.   Peer reviewed articles and book chapters 
	00

	i. Papers in conference proceedings
	07

	j. Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	00

	k. Working papers
	00

	l. Monographs
	00


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

1. Michael L Bennish, Wasif A Khan, Monira begim, Emily A Bridges, Sabeena Ahmed, Debasish Saha, Mohammad A Salam, David Acheson, Edward T Ryan.Clinical Infectious disease. 2006; 42:356-62. Low risk of  Hemolytic Uremic Syndrome after early effective antimicrobial therapy for Shigella dysenteriae type 1 infection in Bangladesh.

2. Debasish Saha, Wasif A Khan, Mohammad M Karim, Hafizur R Chowdhury, Mohammed A Salam, Michael L Bennish. Lancet 2005; 366: 1085-93 . Single-dose ciprofloxacin versus 12-dose erythromycin for childhood cholera: a randomised controlled trial.

3. Debasish Saha, Regina C. LaRocque,  Ashraful I. Khan, Jason B. Harris, Yasmin Ara Begum, Syed M. Akramuzzaman, Abu S. G. Faruque, Edward T. Ryan, Firdausi Qadri, and Stephen B. Calderwood. Incomplete Correlation of Serum Vibriocidal Antibody Titer with Protection from Vibrio cholerae Infection in Urban Bangladesh. The Journal of Infectious Diseases 2004; 189:2318–22

 4. Khan WA, Saha D, Rahman A, Salam MA, Bogaerts J, Bennish ML. Comparison of single-dose azithromycin and 12-dose, 3-day erythromycin for childhood cholera: a randomised, double-blind trial. Lancet. 2002 Nov 30;360(9347):1722-7.

5. Multicenter, randomized, double blind clinical trial of short course versus standard course oral ciprofloxacin for Shigella dysenteriae type 1 dysentery in Bangladesh. THE ZIMBABWE BANGLADESH SOUTH AFRICA (ZIMBASA) DYSENTERY STUDY GROUP. Group affiliations: M.L. Bennish, W.A.Khan, A.Rahman, D.Saha, M.A.Salam, ICDDR, B: Centre for Health and Population Research, Bangladesh. The Pediatric Infectious Disease Journal 2002;21(12):1136-1141 

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

Wasif Ali Khan, MBBS, MHS Responsible Site PI

Responsible for oversight of human studies research at the ICDDR,B.  Stool samples would be collected over a six-month period (months 5-10).  Involvement in obtaining required approvals, obtaining supplies, generating case form and data files.  At the end completing data set generation, validation, analysis, and transfer. Institutional base salary $1,663 (inclusive of fringe benefit), 20% effort x 6 months= $1,995.

Debasish Saha, MBBS, MS Co-PI

Responsible for oversight of sample collection, processing and data set management.  Stool samples would be collected over a six-month period (months 5-10).  Involvement in obtaining IRB human studies approval, obtaining supplies, generating case form and data files, completing data set generation, validation, analysis, and transfer. Institutional base salary $1,248 (inclusive of fringe benefit) 20% effort x 6 months = $1,498.

Research Officer: Sabeena Ahmed MS

Microbiology Technologist.  Responsible for microbiological processing and culturing of stool samples as well as data entry.  Institutional base salary $576 (inclusive of fringe benefit), 50% effort x 6 months = $1,728.

Ward Attendant 

Responsible for stool sample collection. Institutional base salary $275 (inclusive of fringe benefit), 100% effort x 6 months = $1,650.

Supplies

Full microbiological panel.  $9 per profile, anticipate 1100 specimens = $9,900.

Other expenses

International shipping (containing dry ice) from Bangladesh to Boston, Two shipment $13,000.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
 Not Applicable

APPENDIX-1

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

Title of the Research Project: Evaluation of BioScale’s ultra-rapid test for the diagnosis   of Salmonella

Principal Investigator: Wasif Ali Khan


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.

If you do not understand any part of this informed consent please ask one of the investigator of the study regarding it. If you agree to participate in this proposed study, a copy of this form will be provide to you.


Introduction

Most diarrhoea in children and adults in Bangladesh are caused by infection of the intestine by different types of germs. However, treatment with an antibiotic drugs is needed when diarrhoea is caused by only a few types of the germs, which require their identification by laboratory tests of stool that are costly and at lest 2-days is needed to get the result. For these limitations, doctors often treat patients with antibiotic drugs without laboratory tests that might not have been needed or inappropriate. Unnecessary use of antibiotic not only means waste of money, but also helps the germs to become resistant to them. Similarly, use of incorrect drug does not benefit patients, is waste of money, and also helps the germs to become resistance. A laboratory test that can give results within short period of time will help doctors to determine if drug treatment is necessary, and also to identify an appropriate drug for treatment when that is necessary. 

In Bangladesh, some children and adults get diarrhoea due to infection caused by a group of germs called “Salmonella” many of whom also infects many animals and birds. This group of germs generally causes watery diarrhoea and do not require treatment with an antibiotic. But antibiotic treatment may be necessary for newborns and elderly, severely malnourished children, patients with dysentery (blood in stool) and in severe infection e.g. when the germ gets into the blood stream. Therefore, a correct diagnosis is required, which can only be done using some laboratory tests. Culture of stool is the standard laboratory test, but at least two days is required to identify the germ and another day for determining which drug is effective against the germ. Development of a laboratory test that can easily and correctly identify Salmonella germs within a shorter time will thus help doctors in taking a correct decision early.

The BioScale company in America has developed a stool test that not only gives results with similar accuracy to that of stool culture, but also gives the results within a day. The company has tested stools of animals, but not in humans. It is, therefore, important to examine if the test can also identify Salmonella from stool of humans with diarrhoea caused by this germ. 

Purpose of the Research Study

At his hospital, we are conducting a research study to know if and to what extent the new stool test developed in America is able to identify patients infected with Salmonella, compare the results with the standard stool culture, and assess which one is better. For our research, we need to test stool of 15 diarrhoeal patients infected with Salmonella and another 15 diarrhoeal patients who are not infected with that germ, and apply both test to see which one produces better result.

Why are we asking you/your child to participate in the study?

You / your child is suffering from diarrhoea, which might have been caused by the germ Salmonella, but we are not sure. This is why we are asking to help us through your/your child’s participation in the study.

What are the procedures?

If you agree to enroll you/your child in our study, 

1. We will ask you a few questions related to your/your child’s illness, perform your/your child’s physical examination and record the findings. 

2. We will collect about 5.0 ml (one teaspoonful) of your/your child’s stool. A part of the stool will be send to our Microbiology laboratory for culture, and the remaining portion will be kept in a freeze for sending to the laboratory in America for performing the new test. At our laboratory, the left over specimen, after the test will be discarded. At the laboratory in America, the stool may be preserved for some time after the initial test, for possible retesting to improve the test but will not be used for any other purpose. We will send your/your child’s stool but not give them your/your child’s name or identity. Therefore, we would be able to give you the result of the test performed at our laboratory, if you so desire, but not the results of the test done at the Bio-Scale laboratory in America until the end of the study, which will take many months.

If this new test is found as good as stool culture in identifying Salmonella, patients will benefit from early results and treatment with correct antibiotic drug.
What are the risks and benefits?

There is no risk associated with your / your child’s participation in this study because we will ask you a few questions, perform your/your child’s a physical examination, and collect a small amount of your/your child’s stool. The doctors of this hospital will provide you/your child the usual good care and treatment, and you/your child will not benefit in any other way. However, results of our study might benefit the society in future. 

Compensation

You would not be required to pay us money for participating in the study. Similarly, we will not give you any money for your participation in the study. There is no compensation for participation in this study. 

Participation is voluntary

Your/your child’s participation in this study is voluntary, and you are the one to decide for or against participation. You will also be able to withdraw your consent at any time after enrollment into the study. If you/your child do not participate in this study, and also if you withdraw your consent after enrolment in the study, you/your child and your family will continue to get the usual good treatment of this hospital for this illness and in future.

Confidentiality

We will keep all of your/your child’s medical and laboratory information confidential, locked in a secure cabinet, and none other than the study staff and the Ethical Review Committee of ICDDR, B will have access to the record. We would like to inform you that we can’t provide you with an absolute guarantee for maintaining confidentiality since disclosure of such information is also subjected to law of this country. 

For further information 

If you have any question regarding your / your child illness and/or its treatment, and about the study and its procedures, you may ask those to study staff now or in future. You will also be able to contact the principal investigator or other investigator of this study at the address given below for asking questions. If you want to know more about your rights as a participation in a research study, you may contact Mr. B. R. Saha, personally at the Training and Education Department of ICDDR,B, Mohakhali, Dhaka 1212, or over telephone at PABX: 881-11751 through 8811760, Extension No. 2115. 

If you agree to participate in the study, please indicate that by putting your signature or left thumb impression at the specified space below.

Thank you for your cooperation.

Declaration by the participant

I have read the consent form/the study staff has read out and explained to me the aims of the study, it’s procedures, risks and benefit, confidential handling of my/my child’s personal and illness information as well as results of the laboratory tests, voluntary nature of my/my child’s participation and my/my child’s rights as a participant in a research study to my complete understanding. Dr_________________________________ has provided satisfactory answers to my questions. I also understand that I may ask further questions regarding this study anytime and if any new information is available during my/my child’s participation in the study that will be communicated to me. I understand that I may withdraw my consent at any time, without showing any cause thereof, and that such withdrawal will not affect my or any of my relatives further treatment at this hospital now, and in future. I also understand that I would receive a copy of this form. Based on the information provided to me, I am voluntarily giving my consent for my/my child’s participation in this study.

My signature below implies that, I have been informed about the purpose, procedure, risk and benefit, alternative and my responsibilities in this study and that I have understood it clearly and also I have known about my rights in participating in the study.

Contact address of the Principal Investigator:

Dr. Wasif Ali Khan; Principal Investigator, Clinical Sciences Division

ICDDR,B: Centre for Health and Population Research, Mohakhali, Dhaka 1212

Telephone: PABX: 881-11751 through 8811760, Extension 2333. Direct: 988 67 34

Dr. Debasish Saha; Co- Principal Investigator, Clinical Sciences Division

ICDDR,B: Centre for Health and Population Research, Mohakhali, Dhaka 1212

Telephone: PABX: 881-11751 through 8811760, Extension 2314. Direct: 988 67 34

Name of the participant: ---------------------------------------------------------------------------------

Name of the parent/legal guardian of the child: -------------------------------------------------------

______________________




____________________     

Signature/ LTI







Date

Patient/ guardian








_____________________

Name of the Investigator

_____________________





____________________

Signature of Investigator





Date

______________________

Name of the witness

_____________





____________________

Witness’s signature 






Date

PS: You will be provided with a copy of this consent form

Appendix 2: Comments of External Reviewers

REVIEWER -!

Title:  Evaluation of BioScale’s ultra-rapid test for the diagnosis of Salmonella.
Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.
	
	Rank Score

	
	High


	Medium
	Low

	Quality of project


	X
	
	

	Adequacy of project design


	X
	
	

	Suitability of methodology


	X
	
	

	Feasibility within time period


	X
	
	

	Appropriateness of budget


	X
	
	

	Potential value of field of knowledge


	X
	
	


CONCLUSIONS

I support the application:

a)  without qualification

  XX

b)  with qualification



      - on technical grounds



      -  on level of financial support


I do not support the application



Name of Referee: ___________________

Signature: ____________________


Date:__29/3/06___________

Position: _____________________

Institution: ___________________


Address: (full postal address)

Page 2 of 2

Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)
Title:
Evaluation of BioScale’s ultra-rapid test for the diagnosis of Salmonella.
PI:
Dr Wasif A Khan

Reviewer:

Overall, straightforward project to alpha test a new technology for rapid enteric pathogen detection.  The MEMS technology has been used with spiked canine stool specimens. Now proposed testing for salmonella in stool.  Scientific outline appropriate. Budget appropriate. Personnel appropriate. Time line appropriate.  There is limited info on the technology, but this is undoubtable due to BoScale’s desire to preserve proprietary information.  The application would be strengthened by adding a paragraph on possible power.  An accurate estimate would rest on knowing prelim sensitivity and specificity and BioScale might not want to provide those data.  Would view this is alpha testing.  All stool/data will be de-identified.

Minor point: on page 12 “picked” should be “peaked”

Many thanks

29/3/06
Please see attached documents

Appendix 2: Comments of External Reviewers

REVIEWER -2
Page 1 of 2

Title:  Evaluation of BioScale’s ultra-rapid test for the diagnosis of Salmonella.
Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.
	
	Rank Score

	
	High


	Medium
	Low

	Quality of project


	x
	
	

	Adequacy of project design


	x
	
	

	Suitability of methodology


	x
	
	

	Feasibility within time period


	x
	
	

	Appropriateness of budget


	x
	
	

	Potential value of field of knowledge


	x
	
	


CONCLUSIONS

I support the application:

a)  without qualification

x

b)  with qualification



      - on technical grounds



      -  on level of financial support


I do not support the application



Name of Referee: 

Signature: ____________________



Date:__3/30/06____________

Position: _____________________

Institution: ___________________


Address: (full postal address)

Page 2 of 2

Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)
Title:
Evaluation of BioScale’s ultra-rapid test for the diagnosis of Salmonella.
PI:
Dr Wasif A Khan

Reviewer: 

This is a well-designed and feasible pilot study to evaluate an innovative rapid test to detect Salmonella in fecal samples from humans infected with this enteric pathogen.  Validation of such a test for routine clinical use will greatly advance our ability to rapidly diagnose and treat the infection caused by this important pathogen.  

Inclusion of preliminary data (if released by Bioscale) on the use of this test in the canine model and correction of grammatical and spelling errors would improve the protocol.
Appendix 3: Response to External Reviewer’s Comments

Response to reviewer 1:

1. The principles of BioScale’s resonant sensor technology - Flexural Plate Wave (FPW) is added in page 10-11 under the “Background of the Project including Preliminary Observations” section. 

2. Flexural plate wave (FPW) device has been tested in healthy canine samples with a sensitivity and specificity of >99%. However, this device has not yet been tested for human stool specimens. Thus, it is important initially to validate this device through “Proof of Concept” using a small sample size. This preliminary would allow estimation of sensitivity and specificity of the test on human stool specimen, and would allow estimation of sample size and power in a subsequent study that the BioScale intend to do based on this preliminary study results. For this pilot study with known >99% sensitivity and specificity of test, the sample size would be enormously high, which might not be the best to go for in the absence of some idea as to how the system works on human stool samples.

3. We have corrected the typo as the reviewer has identified [page 12  (2nd paragraph line 3) “picked” has been changed   to “peaked”].

Response to reviewer 2

1. BioScale conducted assays on healthy canine samples that showed >99% sensitivity and specificity ; we have added this information on page 11 (2nd paragraph line 16) of the protocol. Grammar and spell checks have been done. 

Appendix 4: Abstract Summary covering eight points specified by the ERC

1. Requirement of study population

The aim of the study is to validate if the new assay developed by BioScale to identify Salmonella from canine stool model system also works on stool samples of diarrhoeal patients.    

2. Potential risk

This study doesn’t involve any risk to the participants since no intervention or invasive test will be performed. Only some demographic and medical information will be recorded, and stool specimen will be collected from diarrhoeal patients admitted to the Dhaka hospital.

3. Methods for monitoring potential risks

Monitoring of risk is not necessary for this study.

4. Methods for safeguarding confidentiality

Patient information will be kept under lock, and the computer database on the study subjects will not include the name of the patients.

5. Informed consent

At the time of screening, study staff will inform the patients on the nature of the study, and their benefits and potential risks. The investigator will then apply the consent form and obtain informed consent before their enrollment in the study..

6. Interview

A brief, two page history form will be completed by the investigator. Completion of the questionnaire will require approximately 10 minutes.  The questions do not depart from the questions that would be asked to make a clinical diagnosis under the usual circumstances.

7. Benefits to individuals and society

Participants will not get any specific benefit; however, participants will receive the same standard care provided in the hospital. If the new test proves to be a useful for clinical practice, the general population will benefit from it. . 

8. Samples required

The study will require only about 5.0 ml of stool samples.

Check-List

CHECK-LIST FOR SUBMISSION OF RESEARCH PROTOCOL

FOR CONSIDERATION OF RESEARCH REVIEW COMMITTEE (RRC)

[Please check (X) appropriate box]

	1. Has the proposal been reviewed, discussed and cleared at the Division level?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If No, please clarify the reasons:      


	2. Has the proposal been peer-reviewed externally? 

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, please explain the reasons:      


	If yes, have the external reviews’ comments and their responses been attached

	                                    Yes
	 FORMCHECKBOX 


	No
	 FORMCHECKBOX 


	3. Has the budget been cleared by Finance Department?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, reasons thereof be indicated:      


	4. Does the study involve any procedure employing hazardous materials, or equipments?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.



	    ______________                                                                                                                _________                                                                                                                         Signature of the Principal Investigator
                                                                             Date                                                                          
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