[image: image1.png]CAMRRA

Center for Advancing Microbial Risk Assessment





Year-2 Annual Summary Report
(Website version)

Joan B. Rose1, Charles N. Haas2, and Tomoyuki Shibata1
1Department of Fisheries and Wildlife, Michigan State University

13 Natural Resources, East Lansing, MI 48824

2Department of Civil, Architectural & Environmental Engineering, 

Drexel University, Philadelphia, PA 19104     

Summary of Accomplishments Directors Report

Co-Directors: Joan Rose, Michigan Sate University and Charles Haas, Drexel University

The Center for Advancing Microbial Risk Assessment (CAMRA) was established on September 1, 2005.  The following is a summary of administrative accomplishments during Year 2 (September 2006 – September 2007).  There has been no change of PIs.  In addition to the 14 PIs, 8 postdoctoral fellows and 14 graduate students contributed to the CAMRA’s Year-2 accomplishments.  The objectives of CAMRA’s Projects I - V have not changed as stated in the original proposal.

Directors have facilitated the PI’s research projects and interactions. Dr. Rose traveled to visit with CAMRA PIs, and Govt scientists to address research progress and needs.  The Science Advisory Committee (SAC) members for CAMRA were finalized and include: Dr Rebecca Parkin at George Washington University, Dr. Thomas Burke at John Hopkins University, Dr. Suresh Pillai at Texas A&M University,  Dr. Gertjan Medema at Kiwa Water Research, the Netherlands and Dr. Stephen Morse of the CDC.  Telephone conferences were run four times with all principal investigators (PIs) and many times among individual projects.  The All PI organizational meeting (which included all PIs, the post-doctoral scientists and PhD students, SAC and sponsors) was held at Carnegie Mellon University Feb. 28-March 1, 2006.

A total of 12 peer reviewed papers were published and 34 presentations were given in national and international conferences by the CAMRA investigators. The Knowledge Repository (KR) system has been used to capture key literature, projects in progress and completed work.  The ultimate goal of KR is to create data and knowledge warehouse.  To date, a total of 70 LUs have been approved, 38 LUs have been completed (results and findings included) and 126 LUs are currently in progress.  All data obtained were assured based on the CAMRA Quality Management Plan, via the KM assurance team under Project V.  The Quality Management Plan is currently under revision.  Ms. Rebecca Ives who is a new Quality Assurance Officer (QAO) at Michigan State University completed her visits to PIs for auditing their quality assurance protocols (separate report available).

CAMRA communicated outside of the PIs, though lectures and QMRA workshops.  Dr. Rose gave lectures on microbial risk assessment at seven universities.  CAMRA organized three quantitative microbial risk assessment (QMRA) workshops.  1-day QMRA workshops were held at American Society for Microbiology (ASM) General Meeting in Toronto, Canada on May 21, 2007 and International Water Association (IWA) Health Related Water Microbiology (HRWM) Symposium in Tokyo, Japan on September 9, 2007.   There were 26 participants at the Toronto workshop and 30 participants at the Tokyo workshop.  The 2nd QMRA Summer Institute was held at Michigan State University (MSU), East Lansing, MI from August 19 to 23, 2007.  The summer institute received 3.4 continuous education units (CEUs) from MSU.  There were 28 international participants included people from all over the States, Canada, Chile, Netherlands, and Spain.  CAMRA received additional funds from Battelle ($25,000) that supported many participants’ travel expenses.

Project I: Exposure, Detection, Fate and Transportation of Agents

PIs: Charles P. Gerba1, Chris Choi1, Ian Pepper1, Syed Hashsham2, Paul Keim3, Mark Nicas4, and William Nazaroff4; 1University of Arizona, 2Michigan State University, 3Northern Arizona University, 4University of California, Berkley

The primary accomplishments in Project I include 1) normalization of decay rates of selected category A agents based on literature reviews, 2) evaluation of virus recovery methods (swab, wipe, and vortexing) from fomites, 3) compiling of instrumental and environmental (water, air, and soil) detection limits for Bacillus anthracis, 4) Genotoxicity assessment of quantum dots using Comet assay, 5) selection of the potential surrogates for experimental validation as the best surrogate for B. anthracis, 6) identification of the best methods for preparing spores for use in the fate and transport experiments, 7) examination of water distribution system. i) new dispersion coefficients for viruses, ii) evaluation of the perfect mixing assumption in water quality models dispersion patters, iii) development of pattern recognition and axial dispersion artificial neural network, & complex network modeling prediction using water quality models and artificial neural network. 8) The Markov chain model for transport and fate of gas-phase contaminants was extended to particles and analysis showed that a three-dimensional air velocity vector can be posed at each room position at each moment in time.

The publication of normalized decay rates for viruses on fomites allows for the prediction of the survival agents of concern on common indoor fomites.  This can be used in models to assess the risk of infection to first responders or other exposed individuals after the release of an agent of concern in buildings.  Knowledge of the instrument and environmental detection limit of various available methods is key to the quantification of risk.  Availability of surrogates that mimic transport and dispersion of pathogens without the associated harmful health effects improves the ability to minimize risk.  The spore purification method provides a standard procedure that is fairly consistent and easy to perform.  Findings at Water Village will impact a wide variety of network analyses including prediction of disinfectant residuals, optimal locations for water quality sensors, prediction models for early warning systems, numerical schemes for inverse source identification, and quantitative risk assessment. The Markov chain model for transport and fate of gas-phase contaminants was extended to particles.  Gravitational settling was modeled by a first-order rate dependent on particle aerodynamic diameter, and deposition was modeled based on published algorithms for deposition velocity.  The model accounts for particle transport via advective flow, turbulent diffusion and gravitational settling, and particle loss from room air by deposition onto the floor and other room surfaces (e.g., walls, ceiling) and by the room exhaust airflow.  A particle-size dependent function for the rate of deposition onto walls and the ceiling was derived from measurement data.

Project II: Infectious Disease Models for Assessing Microbial Risk and Developing Control Strategies

PIs: Joseph N.S. Eisenberg and James Koopman, University of Michigan
The primary accomplishments in Project II include 1) development of transmission models with explicit description of environmental contamination, 2) development of dynamic dose-response models to be integrated into transmission models, 3) evaluation of statistical models for analyzing efficacy of intervention trials, 4) collection of environmental contamination data during Influenza season to inform environmental transmission models.

By modeling transmission we aim to gain a better more complete understanding of the environmental risk process.  We are addressing the effects of realistic settings by using stochastic rather than deterministic models, by modeling both transmission and the environment, and by modeling the dynamic aspects of the dose response relationship.  Our work has already shown that explicitly incorporating the environment into the models results in slower disease spread dynamics in epidemics than those predicted by deterministic models without the environment.  Taking into account an immune-based dose-response model shows us that probability of infection might depend not only on the dose but also in the time of exposure.  As a result different routes of transmission have different associated risk levels.  More realistic models lead to more realistic interventions.  We found that the efficacy of intervention depends on the coverage as well as contact patterns between individuals.

Project III: Dose Response Assessment

PI: Charles N. Haas, Drexel University and Carole Bolin, Michigan State University

The primary accomplishments in the Project III include developing dose-response models for category A agents, i.e. B. anthracis, Variola major (smallpox), Yersinia pestis,  Ebora, Marburg, Lassa, and Francisella tularensis. Dose-response for XDR (drug resistant TB) was also investigated.  Development and approval of experimental dose studies for F. tularensis investigating oral exposures and cumulative dose.

The dose-response model most likely to apply to human inhalation anthrax is an exponential dose-response model with k = 1.65e-5. The LD50 for inhalation anthrax is estimated to be 41,930 organisms and the LD10 is estimated to be 6360 organisms.  Based on differences in dose-response models fit to data for inbred and out-bred guinea pigs, inbred guinea pigs are significantly more sensitive to subcutaneous exposure to Lassa virus than their out-bred counterparts. Because data for response to aerosol exposure to Lassa virus were available only for out-bred guinea pigs, no conclusions can be drawn regarding the relative sensitivity of inbred and out-bred guinea pigs to aerosol exposure to Lassa virus or the influence on exposure route on susceptibility. This study demonstrates the need for experiments in which greater numbers of animals are exposed to Lassa virus and for experiments conducted with all the relevant exposure routes (subcutaneous, aerosol and ingestion).  Developed approach to modeling incubation of F. tularensis in mouse organs.  This result identified classes of dose response models which predicted microbial growth and provided more appropriate sub-models for development of mechanistic dose response algorithms.  These kinetic models are advancement on the traditional ones used for in-vivo growth and can aid in determining when to commence treatment of the disease and how aggressively to prosecute that campaign.  The study provided the first quantification of the age effect on dose response models for V. major.

Project IV: Assessment-Analysis Interface

PIs: Patrick Gurian1, Elizabeth Casman2, Mitchell Small2, and Julie Downs2, 1Drexel University, 2Carnegie Mellon University

The primary accomplishments Project IV include 1) evaluation of neighborhood-level disinfection as a strategy to provide drinking water after the contamination of a water distribution system 2) fit of a Bayesian hierarchical dose-response model, 3) development of a mass-balance compartment model to predict fomite surface concentrations and risk after a release of B. anthracis, 4) design of mental models, 5) creation of an influence diagram for influenza transmission, and 6) development of an interview protocol.

Understanding the relationship between environmental sampling and risk may help provide guidance to clean up efforts after a microbial contamination event.  It is important to understand the extent of interspecies variability in dose-response models in order to interpret studies involving surrogate species. For example, it can inform the estimation of an appropriate interspecies safety factor in management decisions.  The method developed for preparing risk communication content should help communicators deliver messages containing all the important concepts for dynamic and/or complicated risk situations.  The plague dynamics model is an example of environmental reservoirs playing a significant role in on-going disease risks and thus can be used to address a complex agent, data needs and communication strategies.  The Plague model can be used to evaluate the ability of plague to become established in urban rodent populations. Data that is routinely collected: flea index and rat carrying capacity, are used to locate the ecosystem in a phase diagram with regions of plague stability and plague burn-out.

Project V: Knowledge Management, Transfer, and Learning

PIs: Rosina Weber, Michael Atwood, and Hyoi Han, Drexel University

The primary accomplishments in the Project V include update and of CAMRA Knowledge Repository (KR) version 1.7 by 1) revising learning units, 2) revising review process, 3) assessing similarity (verbs, algorithm for taxonomy, testing trigram), and 4) building taxonomy.  KR version 2.0 is currently under development based on these accomplishments.

The work from Project V members as knowledge facilitators is to support members of all other projects. The approximate number of approved units in Year 2 is 70. Around 350 units were reviewed in years I and II.  CAMRA uses the Kellogg Foundation Logic Model as part of its evaluation process, which requires the capturing of the impact of the research, i.e. how it brings CAMRA closer to achieving its goals.  The KR version 2 will add a new field "Impact" to document the impact of the research can demonstrate how the findings of that unit can help achieve the overall goals of CAMRA.
Integrated Projects:

In the Year-2, PIs have actively collaborated with other PIs beyond project group and universities.   Some of integrated projects included tracer study at the Water Village, investigation of surrogates, examination of microbial recovery and attenuation on fomites, and investigation of influenza outbreak as well as a cryptosporidiosis outbreak.  CAMRA developed a rapid alert associated with the risk of TB transmission by an infected individual during air travel.  A risk estimate with a CAMRA Alert was facilitated by the CAMRA Co-Directors Rose and Haas together with Dr. Nicas, Dr. Masago, Ms Jones and Dr. Bartrand, a publication is currently in preparation.

Publication

(Peer reviewed journals)

1. Boone, S. A. and C. P. Gerba 2007. The significance of fomites in the spread of respiratory and gastrointestinal disease. Applied and Environmental Microbiology, 73:1687-1696.

2. Weber, R. O. "Addressing Failure Factors in Knowledge Management," (2007). Electronic Journal of Knowledge Management, 5(3): pp. 333-346. Online: http://www.ejkm.com/volume-5/v5-i3/Weber.pdf

3. Weber, R. O. & Gunawardena, S. Designing Multifunctional Knowledge Management Systems. Accepted for publication in the proceedings of the Hawaii International Conference on System Sciences (HICSS-41), January 2008.

4. Weber, R. O., Gunawardena, S. & Proctor, J. M. Generating Reports from Case-Based Knowledge Artifacts. In D. Wilson & G. Sutcliffe (Eds.), Proceedings of the Twentieth  International Florida Artificial Intelligence Research Society Conference (FLAIRS 2007) Menlo Park CA: AAAI Press.

5. Romero, P., C. K. Ho, and C. Y. Choi, 2007, Mixing at Cross Junctions in Water Distribution Systems – Part I. A Numerical Study, ASCE Journal of Water Resources Planning and Management (in press).

6. Austin, R. G., B. van Bloemen Waanders, S. McKenna and C. Y. Choi, 2007, Mixing at Cross Junctions in Water Distribution Systems – Part II. An Experimental Study, ASCE Journal of Water Resources Planning and Management (in press).

7. Pujol JM, Eisenberg JNS1, Haas CN; Koopman JS. 2007. The Effect of Ongoing Exposure Dynamics in Dose Response Relationships.  Submitted to PNAS.

8. Sinclair, R., S. Boone, C. P. Gerba, D. Greenberg, D. Wagner and P. Keim. 2007. Persistence of select agents category A in the environment. Accepted Applied and Environmental Microbiology.

9. Verónica Corella-Barud, Kristina D. Mena, Shawn G. Gibbs, Patrick L. Gurian, and Alberto Barud. 2007. Evaluation of Neighborhood Treatment Systems for Potable Water Supply, submitted to International Journal of Environmental Health Research.

10. Haas et al. Dose-Response Models for Inhalation of Bacillus anthracis Spores:  Interspecies Comparisons. Risk Analysis  (Currently under Review)

11. Haas et al.Quantification of the Effects of Age on Dose Response of Variola major in Suckling Mice. Risk Analysis. (Currently under Review)

12. Haas et al.Dose Response Model for Lassa Virus. International Journal of Human Ecology & Risk Assessment (In Press)

(Un-refereed documents)

1. Shibata, T., Gurian, P, Rose JB., Haas, CN., Choi, C., Nicas, M., and Koopman, J., 2007. Instruction manual for quantitative microbial risk assessment (QMRA). CAMRA 2nd QMRA Summer Institute, Michigan State University, East Lansing, MI.

Presentations

(Conferences)

1. Mitchell-Blackwood J., P. Gurian, M. Weir.  Accepted for Dec. 2007 Society for Risk Analysis Meeting, “A Bayesian statistical modeling approach for Bacillus anthracis dose-response data”.
2. Masago, Y. and Rose, JB. Risk-based analysis of cryptosporidiosis outbreak at recreational water spray park in New York State. International Water Association (IWA) Health Related Water Microbiology (HRWM) Symposium, Tokyo, Japan, September 9-15, 2007.

3. Shibata, T. and Rose JB. 2007. Quantitative microbial risk assessment of water-related disasters (Poster). International Water Association (IWA) Health Related Water Microbiology (HRWM) Symposium, Tokyo, Japan, September 9-15, 2007.

4. Sinclair, R. and Gerba, CP. 2007. Criteria for Microbial Surrogates for Assessing Fate and Transport of Pathogens in the Environment (Poster). International Water Association (IWA) Health Related Water Microbiology (HRWM) Symposium, Tokyo, Japan, September 9-15, 2007.

5. Koopman JS, Pujol JM, Eisenberg JNS.  Infection Acquisition Dynamics and Timing of Exposure Doses.  Society of Epidemiological Research (SER), Boston, Massachusetts, June 19-22, 2007.

6. Shibata, T. Advances in microbial risks toward enhancing water supply securityater security. American Water Works Association (AWWA) Michigan Water Security Summit, Lansing, MI, June 6, 2007.

7. Henley,JB.,  Boone,SA., Rose, JB.,  and Gerba, CP. Determining Inactivation Rates of MS-2 Coliphage on Fomites (Poster).  107th General Meeting of the American Society for Microbiology (ASM), Toronto, Canada, May 21-25, 2007.

8. Herzog, AB., Pandey, A., Shibata, T., Rose, JB., and Hashsham, SA. Implications of detection limit of various methods of Bacillus anthracis in computing risk to human health (Poster). 107th General Meeting of the American Society for Microbiology (ASM), Toronto, Canada, May 21-25, 2007.

9. Masago, Y and Rose JB. Risk assessment of the cryptosporidiosis outbreak at a recreational water spray park in New York State107th General Meeting of the American Society for Microbiology (ASM), Toronto, Canada, May 21-25, 2007.

10. Alok K. Pandey, Amanda B. Herzog, Joan B. Rose, Syed A. Hashsham. Potential of Quantum Dots as Surrogates for Microbial Pathogens and Evaluation of Their Genotoxicity.  107th General Meeting of the American Society for Microbiology, Toronto, Canada, May 21-25, 2007.

11. Shibata, T., Cologgi, DL, Masago, Y., Shumate, WJ., Williams, LB.,  Dials, K., and  Rose, JB. Evaluation of virus recovery methods from fomites using a Virus surrogate, bacteriophage P22 (Poster). 107th General Meeting of the American Society for Microbiology (ASM), Toronto, Canada, May 21-25, 2007.

12. Jade Mitchell-Blackwood, J., P.L. Gurian, and M. Weir. "A Bacillus Anthracis Dose Response Model” Ninth Annual Research Day at Drexel University, Philadelphia, PA, April 17th, 2007.

13. Casman, E. and Fischhoff, B. Risk Communication Planning for Dynamic Situations: the aftermath of a plague bio bio-attack, DHS Summit on Research and Education), Washington, DC, March 15-6, 2007

14. Ho, C. K., Choi, C. Y., and S. McKenna, Evaluation of Complete and Incomplete Mixing Models in Water Distribution Pipe Network Simulations, World Environmental and Water Resources Congress, Tampa, FL, May, 2007.

15. Austin, R. G., Romero, P., and C. Y. Choi, Transport Phenomena at Intersections at Low Reynolds Numbers, World Environmental and Water Resources Congress, Tampa, FL, May, 2007.

16. Romero, P., Austin, R. G.,  and C. Y. Choi, Prediction of Contaminants in Water Distribution Systems using Artificial Neural Networks, World Environmental and Water Resources Congress, Tampa, FL, May, 2007.

17. Jade Mitchell-Blackwood, J., P.L. Gurian, and M. Weir. "A Bacillus Anthracis Dose Response Model” Ninth Annual Research Day at Drexel University, Philadelphia, PA, April 17th, 2007.

18. Choi, C. Y. Water Quality Modeling at the Water Village, Annual Department of Homeland Security University Network Summit on Research and Education, Washington D.C., March 15-16, 2007.

19. Mark H. Weir, Charles N. Haas, Timothy A. Bartrand. Effect of Host Species on the Dose-Response of Inhaled Bacillus anthracis Spores (poster). Annual Department of Homeland Security University Network Summit on Research and Education, Washington D.C., March 15-16, 2007
20. Bartrand, T.A., Kurugatta, B.B., Haas, C.N. Dose Response Modeling of Yersinia pestis (Plague Causitive Organism) Reveals High Levels of Dispersion. Annual Department of Homeland Security University Network Summit on Research and Education, Washington D.C., March 15-16, 2007
21. Casman, E. Public Communication Needs for Plague Bioterrorism Incidents. Society for Risk Analysis (SRA) Annual Meeting, Baltimore, Maryland December 3-6, 2006 .

22. Gurian, Dudley Ward, and Kenyon. Responding to anthrax contamination: Listening to surfaces and talking to people. Society for Risk Analysis (SRA) Annual Meeting, Baltimore, Maryland December 3-6, 2006.

23. Mark H. Weir, Charles N. Haas. Quantification of the Effect of Host Age on Dose-Response of Variola major in Suckling Mice. Society for Risk Analysis (SRA) Annual Meeting, Baltimore, Maryland December 3-6, 2006.

24. Mark H. Weir, Charles N. Haas, Timothy A. Bartrand. Effect of Host Species on the Dose-Response of Inhaled Bacillus anthracis Spores (poster). Drexel University Research Day. Drexel University,April, 2007
25. Mark H. Weir, Charles N. Haas, Timothy A. Bartrand. Effect of Host Species on the Dose-Response of Inhaled Bacillus anthracis Spores.; First Annual Drexel University Research Symposium , April, 2007
26. Bartrand, T.A., Kurugatta, B.B., Haas, C.N. Dose Response Modeling of Yersinia pestis (Plague Causitive Organism) Reveals High Levels of Dispersion (poster). Drexel University Research Day, April, 2007
27. William McGarry, Timothy A. Bartrand, Charles N. Haas. The Application of Food Microbial Growth Models to in-vivo Francisella tularensis Growth in Laboratory Animals. Drexel REU Student Poster Sessions, August, 2007
28. Rose, JB. Advancing Microbial Risk Assessment;  AEESP Distinguished lecturer, Michigan Technology University,  Nov. 9-10, 2006  AND AT:
29. Arizona State University,  Nov. 13-15, 2006

30. Oklahoma University, Dec. 7-8, 2006

31. McGill University, Feb. 7-8, 2007

32. North Carolina State, March 26-27, 2007

33. University of Reno, April 5-6, 2007

34. Texas A&M, April 12-13, 2007

(CAMRA workshops)

1-day QMRA workshop, American Society for Microbiology (ASM) General Meeting, Toronto, Canada, May 20, 2007

· Rose, JB: Risk frameworks, data sets and integration of microbiological fields

· Haas, CN: Dose-response

· Shibata, T: Exposure assessment

· Gurian, P: Risk Characterization and management

2nd QMRA Summer Institute, Michigan State University, East Lansing, MI, August 19 -23, 2007.

· Rose, JB: Microbes and public health
· Rose, JB: Introduction to QMRA
· Gurian, P: Statistics and uncertainty

· Gurian, P: Maximum likelihood fitting

· Haas, CN: Animal experiment vs. epidemiological study

· Haas, CN: Dose-response models

· Haas, CN: Monte-Carlo simulation

· Rose, JB: Method for detection of microorganisms

· Shibata, T: Exposure Assessment

· Choi, C: Fate & transport: Water distribution system

· Nicas, M: Fate & transport: Air and fomites

· Koopman, J: Infection transmission models

· Gurian, P: Risk perception, communication, and management

· Gurian, P: Bootstrap uncertainty analysis

1-day QMRA workshop, International Water Association (IWA) Health Related Water Microbiology (HRWM) Symposium, Tokyo, Japan, September 9, 2007.

· Rose, JB: Risk frameworks, data sets and integration of microbiological fields

· Haas, CN: Dose-response

· Gerba, CP: Exposure assessment

· Masago, Y: Risk Characterization and management

