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Dear DIMACS Committee:
This is a letter of recommendation for Omayra Ortega, who has applied to be a graduate student participant in the Advanced Study Institute on June 11-June 22, 2007 and the workshop on June 25-27, 2007.  Omayra is a sixth year graduate student in the Ph.D. program in Applied Mathematical and Computational Sciences (AMCS) at the University of Iowa. AMCS is an interdisciplinary Ph.D. program in which students take courses in applied mathematics, related theoretical mathematics and an outside area. Then they use their mathematical expertise to work on a dissertation problem related to the other area. Because of her interest in international health and infectious diseases, Omayra chose epidemiology modeling as her research area.  I was the Chairman of the AMCS program from 1982 until summer of 2005, so I knew Omayra first as a graduate student in AMCS and now as her dissertation research advisor and continuing mentor.  I became an Emeritus Professor in summer of 2006.  Omayra has been continuing her dissertation research while working as an instructor at Arizona State University during the 2006-2007 academic year.  

Omayra Ortega is an outstanding student. During her first three years at the University of Iowa, she had a Fellowship in our GAANN (Graduate Assistantship in Areas of National Need) program and then she had an Alfred P. Sloan Foundation Dissertation Fellowship.  Omayra has a solid background in both applied mathematics and in public health. She has taken many graduate courses in mathematics and applied mathematics, including advanced graduate courses in analysis, ordinary and partial differential equations, and numerical analysis.  In the College of Public Health, her courses included Principles of Epidemiology, Introduction to Public Health, Biostatistical Methods I and II, Epidemiology of Infectious Diseases, and Environmental Health.  During the summer of 2002 Omayra participated in the six-week summer program in The Gambia sponsored by the College of Public Health called the International Health and Environmental Internship and Research Program. Her work in the Ministry of Health in The Gambia was in the Epidemiological Statistics Unit.  In Spring 2005, Omayra spent 5 months in Cairo, Egypt analyzing data on rotavirus strains there in order to evaluate the effectiveness of different rotavirus vaccines. She received a Masters in Public Health from the College of Public Health at the University of Iowa in December 2005.

Omayra already had some experience in population dynamics modeling as an undergraduate at Pomona College in California. During the summer of 2000 Omayra participated the 2 month summer program in Mathematical and Theoretical Biology at Cornell University run by Carlos Castillo-Chavez. At Cornell she was part of a group that developed an epidemiology model and paper on “The evolution of fluconazole resistance in candida Albicans.”  During the summer of 2001 Omayra was in the EDGE program for women planning to go to graduate school in Mathematics.  In June 2003, she participated in a two week summer course at the University of Utah on the mathematics of biological invasions. In the summer of 2004 she went to a two week course on infectious disease modeling in Banff, Canada.  In summer of 2005 she participated in a summer graduate course in mathematical biology at Park City, Utah.  Through these summer activities, Omayra gained valuable experience in many areas of mathematical biology including dynamical systems and population dynamics modeling.

Omayra's experience in Egypt has provided her with a basis of knowledge about rotavirus disease and vaccines. Her Ph.D. dissertation research uses dynamical systems modeling to compare vaccination strategies for rotavirus vaccines, particularly in developing countries. Rotavirus is a mucosal pathogen causing gastroenteritis and is responsible for about one million deaths per year worldwide. Although there are 14 rotavirus serotypes, most disease is due to four serotypes. Repeated infections can lead to temporary protective immunity based on a response to two structural proteins in the rotavirus serotypes.  Three vaccines containing one, three or five rotavirus serotypes have been developed by three different vaccine manufacturers. The goal of Omayra's modeling is to explore the effects of these vaccines on rotavirus incidence.  Omayra has formulated differential equation models for competing rotavirus serotypes, and is analyzing them mathematically to determine the equilibrium points, threshold conditions, and asymptotic behaviors. One model allows repeated infections with the same serotypes, while another model allows simultaneous infection with two rotavirus serotypes.  In these models she is evaluating how effective a vaccine for one rotavirus serotype is in controlling another serotype, when there is cross immunity between the serotypes.   Omayra has also been doing computer simulations to assess the effects of different rotavirus vaccination policies. 

Omayra is making progress on her dissertation research, so we anticipate that she will receive her Ph.D. from AMCS in the August of 2007.  Omayra is a friendly, outgoing person, who interacts easily with her classmates. She will be a productive and cooperative colleague.  Omayra has been assertive in looking for relevant public health problems and for challenging opportunities.  Developing and applying mathematical models to significant public health problems is very important to Omayra.  Indeed, I consider her to be adventurous in her willingness to travel to other countries to study the theoretical and practical aspects of controlling infectious diseases.  I believe that Omayra will continue as an active scientist and will make important contributions to our understanding of the transmission and control of some specific diseases such as rotavirus.  Thus I highly recommend Omayra Ortega to you.
Sincerely,
Herbert W. Hethcote
Emeritus Professor of Mathematics
University of Iowa
