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Example 1

2.
CANDIDATE’S BACKGROUND: My goal in seeking a Mentored Patient-Oriented Research Career Development Award is to acquire the training, practical experience, and knowledge necessary to become a leading independent clinical investigator in the understanding of biologic and genetic factors that impact susceptibility to and prognosis in acute lung injury (ALI). I propose to investigate the association between a chemokine receptor polymorphism common in African American patients, and clinical outcomes in patients with early ALI and at high risk for ALI. I will determine (1) if this polymorphism accounts for some of the population differences observed in ALI outcomes, (2) how this functional polymorphism contributes biologically to clinical differences in ALI, and (3) evaluate whether testing for the gene variant may improve risk prediction for African American patients presenting with risk factors for ALI as well as early ALI. With the exception of my initial work assessing the impact of this chemokine receptor polymorphism on clinical outcomes in Acute Respiratory Distress Syndrome Network patients (manuscript in preparation), no other clinical studies have investigated the role of this common gene variant in ALI.

Research work at the University of Michigan. My introduction to research began during college when I worked as a research coordinator for a laboratory investigating the link between depression and memory loss among aging patients. Although I had long known that I wanted to improve patients’ lives through a career in medicine, the experience of recruiting patients and running studies while working closely with a group of successful clinical investigators allowed me to experience first-hand how the critical evaluation of clinical questions through research can impact public health. During my undergraduate time at the University of Michigan (A.B. with Honors and Distinction, 1998), I double majored in Comparative Literature and German and spent a year abroad; however, I knew that I wanted my life’s work to be dedicated to improving human health, and I prepared for a career in medicine with an intention to combine my love for writing with applied human science. In medical school at the University of Michigan (M.D. 2003), I was selected to participate in a funded, mentored summer biomedical research program that introduced me to the field of Genetics.  As the Human Genome Project was nearing completion, I had the opportunity to participate in a project surveying patient and provider expectations regarding the implications of genetic discovery in the field of Psychiatry. In this project, I recruited and surveyed patients, performed database development, and had my first experience analyzing data. The products of this work were presented at several scientific meetings. After medical school, I continued my clinical training in Internal Medicine (University of Michigan; internship and residency, 2003-2006) and began work in a Cancer Genetics research laboratory. Under the mentorship of Stephen Gruber, MD, PhD, I learned basic laboratory skills in genetics, saw patients weekly in the Cancer Genetics clinic, performed laboratory testing for family mutations, and investigated the prevalence of a newly identified gene mutation among colorectal patients in our cancer registry. I felt inspired by how the clinical management of our patients was directly impacted by our laboratory findings. I presented the results of my work at the Department of Internal Medicine Research Symposium in 2006. This experience galvanized my passion for research, specifically related to the clinical implications of genetic discovery. After residency, I joined the clinical faculty at the University of Michigan in the Hospital Medicine program, and during this year, I wrote an editorial published in the Journal of American Medical Association discussing the clinical implications of novel and founder CDH1 mutations linked to hereditary diffuse gastric cancer1 and applied for my first grant to test strategies to systematize venous prophylaxis for hospitalized patients. Through this work, I learned that there was a dearth of research investigating the role of genetic factors in prognosis for hospitalized patients; I also learned that I would need dedicated, mentorship-guided training to pursue a research career evaluating genetic and biologic determinants important in clinical outcomes for hospitalized patients. 

Research training and work at UCSF. Thus, the following year, I began my research fellowship here at the University of California, San Francisco (UCSF) (M.S., 2007-2010) with a Clinical Instructor position in the Division of Hospital Medicine.  Upon beginning my research fellowship, I enrolled in the Master’s Program in Advanced Training in Clinical Research provided by the UCSF Department of Epidemiology and Biostatistics. This intensive, post-doctoral program provided training in designing clinical research, basic and advanced biostatistics, epidemiological methods, clinical epidemiology, database management, clinical trial design, statistical computing, systematic reviews and meta-analysis, health disparities research methods and molecular and genetic epidemiology. My first fellowship research project utilized training in systematic review and meta-analysis to evaluate the clinical utility of genetic testing for two common polymorphisms impacting warfarin metabolism. Investigating the efficacy of testing was important because warfarin pharmacogenetics marked the first potential clinical application of genetic testing for a common indication in hospitalized patients. I presented the results of this study at the Society of Hospital Medicine (SHM) and Society of General Internal Medicine (SGIM) National Meetings (2008), and I wrote the resulting manuscript that was recently published in the Journal of General Internal Medicine.2 Subsequently, I designed and completed an analysis that discovered a novel association between a common gene polymorphism and measured hopelessness in a cardiovascular cohort. The results of this study were selected for poster presentation at the SGIM National Meeting (2009), and the manuscript is currently under review at the Journal of General Internal Medicine.3  Although my true clinical passion is in hospital medicine, this project gave me the opportunity to design an analytic plan, to clean and analyze the data, to interpret the results, and to write the manuscript for an original gene association study.  Given my clinical interests in the care of hospitalized patients, I soon found a compatible area of research in acute lung injury (ALI), under the mentorship of Michael Matthay, MD. In collaboration with the National Heart, Lung and Blood Institute supported Acute Respiratory Distress Syndrome Network (ARDSNet), I evaluated the association between a chemokine receptor gene polymorphism and ALI outcomes among African American patients (Manuscript in preparation, Abstract submitted to SHM National Meeting, 2010). This project has provided me with the opportunity to gain deeper understanding of the pathogenesis of ALI, while introducing me to statistical methods used in the analyses of an admixed population. Under the mentorship of Elad Ziv, MD, I am evaluating the same chemokine receptor polymorphism in its association with hematologic complications among African American patients undergoing high dose chemotherapy to determine if it plays a role in susceptibility to infectious disease among iatrogenically immunosuppressed patients (Manuscript in preparation).  

3.
CAREER GOALS AND OBJECTIVES: My plan is to pursue a research career stems from a need to better understand how seemingly similar patients on presentation can have dramatically different outcomes in ALI and to learn which genetics and biologic markers can be used to predict some of these differences. My long-term goal is to become a leading clinical investigator in acute lung injury research, expanding our understanding of genetic and biologic factors involved in the pathogenesis of ALI in order to pave the way for new risk prediction models and personalized treatments for these critically ill patients. The research plan I am proposing will test the hypotheses that a chemokine receptor polymorphism plays an important role in the pathogenesis of ALI among African American patients. The skills and experience that I will acquire as a result of carrying out the research in this proposal will prepare me to apply for independent funding in which I plan to test the hypothesis that this chemokine receptor gene variant and other biologic markers of interest will provide additive value compared to clinical algorithms alone in the risk stratification of African American patients considered for recruitment in future ARDSnet trials.    

4.
CAREER DEVELOPMENT AND TRAINING ACTIVITIES DURING AWARD PERIOD: To develop into an independent investigator, I need further training and experience in the following areas: (1) the conduct of prospective clinical studies; (2) genetic epidemiology and genome wide association; (3) gene expression, and (4) outcomes research.  I plan to address these training needs with a combination of individual tutorials, hands-on experience, and formal coursework, as described below in Sections 4.1 - 4.4. 

To provide the expertise and guidance to support my research plan and career objectives, I have assembled a multidisciplinary mentoring team comprised of senor clinical investigators.  My sponsor and primary mentor is Dr. Michael Matthay, Professor of Medicine and Anesthesia, a Senior Associate of the Cardiovascular Research Institute, and the Director of Critical Care Medicine Training at the UCSF.  My co-mentors are Dr. John Witte, Professor of Epidemiology and Biostatistics and Chief of the Division of Cancer Epidemiology; and Dr. Andrew Auerbach, Associate Professor of Medicine, the Director of Research in the Hospital Medicine Division. In addition, I will benefit from the expertise of three scientific advisors: Dr. David Erle, who will serve as scientific advisor for my gene expression study; Dr. Elad Ziv, who will advise me on statistical strategies to account for an admixed race, and Dr. Mark Pletcher, who will advise me on risk prediction modeling and development of risk prediction scores. 

4.1
Prospective clinical studies: Learning the conduct of prospective studies is necessary for me to incorporate a risk algorithm prospectively in large ARDSnet trials and to expand Dr. Calfee’s Early Assessment of Renal and Lung Injury (EARLI) cohort to include patients at high risk for ALI from the Hospital Floor and Emergency Department. By carrying out the studies proposed in this research plan, I will gain mentored practical experience in the conduct of prospective clinical trials. In addition, I will attend monthly meetings of Dr. Matthay’s UCSF ALI Clinical Trials group and Dr. Carolyn Calfee’s UCSF EARLI cohort. Dr. Matthay and I will then review the issues raised by these experiences in a structured monthly tutorial.  

4.2
Genetic epidemiology and genome wide expression: To become a thought leader in the application of genetic determinants in ALI risk prediction, I will need advanced training in applied genetics.  Although I have some formal training in genetic epidemiology, I will benefit from additional training beyond what is offered in the formal coursework offered in my Masters. I will take three courses at UCSF that will deepen my foundation in genetics: (1) Genetics 200A: Principles of Genetics, (2) Genetics 224: Human Genetics in Medicine, and (3) Genetics 255: Basic Genetics & Genomics. In addition, I will meet with Dr. Witte in structured tutorial format with assigned readings in order to cover necessary methodology including, admixture mapping and genome wide association with quantitative trait loci analysis. Lastly, I will attend weekly research and education seminars given by the Institute for Human Genetics to keep abreast of the latest research and principles in Genetics.

4.3
Gene expression: Functional genomics is key part of my research plan in evaluating the mechanism of a chemokine receptor polymorphism  in ALI. I will take Epi 206: Introduction to Bioinformatics, BMI 209: Statistical Analysis of Microarray Data,and Epi 198: Supervised Study with Dr. David Erle, Professor of Medicine, an internationally recognized expert in this area, in which I will perform directed readings followed by monthly tutorials to review the covered concepts. I will gain practical experience in this area by leading the gene expression subgroup of the EARLI cohort study, which includes coordinating RNA collection and microarray analyses planning under the mentorship of Dr. Erle with co-mentorship from Dr. Calfee, who is writing an R01 utilizing gene expression to identify biomarkers associated with development of ALI in the EARLI cohort. 

4.4
Outcomes research: Ultimately, I intend to translate biological evidence to the clinical care of patients. In order to achieve expertise in translational research, I will take 202: Translating Evidence into Practice and work closely with Andrew Auerbach, MD (a nationally recognized leader in the field of quality measurement and improvement) later in my award period to review issues raised by my practical experience in formulating translational strategies designed from my future R01. I am interested in risk prediction modeling with an ultimate goal is to develop a risk prediction score incorporating clinical and genetic/biologic markers for patients presenting with early ALI/ALI risk factors for recruitment to future ARDSnet trials and for risk prediction of patients seen in the Emergency Department and with ALI risk factors on the Hospital floors. I will perform supervised study with Dr. Mark Pletcher, which will include readings on risk prediction modeling and development of risk prediction scores.  I will also work with Dr. Eric Vittinghoff, a Professor in Epidemiology and Biostatistics, on the statistical issues related to outcomes (Aims 1 and 3).

4.5
CTSK Scholars Program:  I will also participate in the Clinical and Translational K Scholars (CTSK) Program, offered by the UCSF Department of Epidemiology and Biostatistics. The purpose of this program is to provide clinical and translational research training and mentored support to individuals with career development awards at UCSF. Key program elements include (1) weekly works-in-progress seminars, (2) weekly methodology seminars; and (3) expert epidemiologic and biostatistical guidance and the opportunity to receive extensive one-on-one feedback and suggestions on manuscripts and grant applications. 

5.
TRAINING IN THE RESPONSIBLE CONDUCT OF RESEARCH: As part of the Masters Program in Clinical Research, I completed a course entitled “Responsible Conduct of Research”. This course is designed to address the requirements of the National Institutes for Health for education of investigators about ethical issues in research involving human subjects. I have also completed on-line training courses required by the UCSF Committee on Human Research on research involving human subjects, laboratory safety, and handling of infectious specimens. I will maintain up-to-date certification throughout the award period.  
Example 2

2.
CANDIDATE’S BACKGROUND
I graduated Summa Cum Laude from Northwestern University, where I studied medical engineering. It was at Northwestern where I first became interested in medicine and research, studying the biomechanics of an intra-thoracic artificial lung. I went on to attend medical school at Northwestern University Feinberg School of Medicine. During this time, I took on leadership and mentorship positions in both university and community organizations. During internship and residency training at the McGaw Medical Center of Northwestern University, I developed a passion for interstitial lung disease. While I was at Northwestern, I sought out the mentorship of Dr. J. Iasha Sznajder, the Chief of the Division of Pulmonary and Critical Care Medicine. With his mentorship, I studied the molecular mechanisms of insulin on the alveolar type II cell and the physiologic effects of insulin in a mouse model. This experience allowed me to gain important laboratory skills and a solid foundation in basic science research. This work resulted in achievement of the top award for basic science research at the Northwestern University Resident Research Symposium.

When I completed residency training, I had a year off before starting my fellowship in Pulmonary and Critical Care Medicine at UCSF. I decided to use this time to further my training in basic science research and the basic mechanisms of lung injury. I approached Dr. Michael Matthay about potential research opportunities (Dr. Matthay is the principal investigator of the NHLBI-sponsored SCCOR grant in translational research in acute lung injury). In his lab, I worked on an endotoxin model of acute lung injury; specifically, investigating the role of priming. During this time, I acquired skills in complex mouse model work, biochemical assays, and cellular analysis. In addition to learning the technical aspects of basic science work, I also learned practical aspects of research in general, including hypothesis generation, execution of study design, problem solving, critical analysis of my findings, and perseverance. My work in Dr. Matthay’s lab resulted in a poster discussion session at the American Thoracic Society (ATS) meeting in 2008 and the manuscript is currently submitted to Anatomical Record for review.

While working with Dr. Harold Collard, the director of the UCSF Interstitial Lung Disease Program, I began to learn about acute exacerbations of idiopathic pulmonary fibrosis (IPF). I found this area to be interesting and challenging and felt this area of research integrated my interests in interstitial lung disease and acute lung injury. After learning more about this area, I became interested in the role of gastroesophageal reflux (GER) and secondary microaspiration in patients with IPF. With careful consideration and discussion with several mentors, I decided to pursue further training in clinical research to address this issue. During my last year of dedicated research time, I have accomplished the following goals: 1) Awarded a Ruth L. Kirschstein National Research Service Award investigating the role of microaspiration in patients with IPF; 2) Completed a comprehensive review of the literature resulting in a manuscript that has been accepted to the American Journal of Medicine; 3) Designed and implemented a retrospective cohort study investigating the significance of hiatal hernia in patients with IPF that has resulted in a manuscript that has been submitted to Thorax; 4) Designed and implemented a retrospective cohort study investigating bronchoalveolar lavage pepsin levels in patients with acute exacerbations of IPF that has resulted in a manuscript that has been submitted to the American Journal of Respiratory and Critical Care Medicine; 5) Formed research collaborations both locally (Gastrointestinal Motility group and Lung Transplant group at UCSF) and abroad (acute exacerbation study with Korea); 6) Enrolled in the Master’s degree program in clinical research at UCSF where I am obtaining essential skills in epidemiology and biostatistics

3.
CAREER GOALS AND OBJECTIVES
My goal is to become an independent clinical investigator and leader in the study of diffuse lung disease. To continue my progress towards this goal, I am proposing an observational prospective study addressing specific hypothesis surrounding the role of gastroesophageal reflux in IPF, a timely and important topic. Specifically, I am interested in studying 3 primary topics: (1) the clinical characteristics of reflux in patients with IPF, (2) the biomarkers of reflux and microaspiration in patients with IPF, and (3) the impact of reflux and microaspiration on outcomes in patients with IPF. The knowledge and experience gained from this proposal will allow me to successfully compete for R01 funding and lead directly to a study validating these findings in a multicenter fashion utilizing the resources of the NIH-funded IPFNet.

I have made progress in developing my clinical research skills, but there are four important areas where I require additional training, mentoring, and experience: (1) multi-disciplinary collaboration with clinical and basic scientists, (2) the design and implementation of prospective study design with involvement in the IPFnet, (3) advanced study design and biostatistical methodology, and (4) focused mentorship and career development through the UCSF Clinical and Translational K Scholars (CTSK) program. In the following section, I present a detailed career development plan designed to enable me to acquire the additional training and mentored research experience I need to address these deficiencies and compete successfully for R01 funding, thereby achieving independence as a clinical investigator.
4.
CAREER DEVELOPMENT/TRAINING ACTIVITIES DURING AWARD PERIOD
(1) Coordination of multidisciplinary research teams: I have had exposure to the disciplines of gastroenterology, radiology, and pathology throughout my medical school, residency, and fellowship training. In addition, I have had laboratory experiences during college, residency, and fellowship that have provided a broad understanding of laboratory technique and animal models of human disease. Although I have the basic foundation in these areas, I need more formal training in 4 key areas to successfully execute Aims 1 and 2 of my research plan. Effective clinical research requires close collaboration with a multidisciplinary team of clinical and basic researchers. It is critical that I develop an in-depth understanding of the relevance, potential contributions, and important limitations of various fields of clinical and basic science. This area does not lend itself to didactic coursework, so I have made the following plans to address this need: 

Tutorials: I will work closely with my sponsor and primary mentor, Dr. King, on issues particular to collaboration and effective coordination of multidisciplinary teams. In addition, I have developed four tutorials with specific curricula in the areas of clinical medicine. 

Gastroenterology tutorial (John Cello, MD): I will study gastroesophageal reflux disease with Dr. Cello, a renowned expert in the field of gastrointestinal disorders. The specific objectives of this tutorial are to understand the epidemiology, diagnostic evaluation, and management of gastroesophageal reflux disease. In addition, it will be important for me to understand the current literature on the diagnosis and clinical characteristics of gastroesophageal reflux disease, recognizing the limitations of the technology, which will be particularly important in successfully achieving Aim 1. I will meet with Dr. Cello monthly for the first year and every other month during the second and third year. During these meetings, we will accomplish several goals, including review of relevant literature, observation of endoscopy and 24-hour pH monitoring with manometry, and interpretation of pH and manometric recordings.

Basic science tutorial (Michael Matthay, MD): I will meet with Dr. Matthay, an internationally recognized expert in acute lung injury, from both a basic science and clinical research perspective, once a month to troubleshoot laboratory methods and discuss progress on my research project. This is particularly relevant to achieving Aim 2 of the research plan, which requires an understanding of the biologic mechanisms of lung injury, inflammation, and repair in the development of fibrosis. Dr. Matthay and I will also review the relevant literature in the field and discuss the advantages and disadvantages of various laboratory techniques.

Radiology tutorial (Wayne Webb, MD): I will study high-resolution computed tomography (HRCT) scanning of the chest with Dr. Webb, an internationally recognized expert of this field. The specific objectives of this tutorial are to understand the technical aspects and limitations of HRCT, to identify the typical radiographic pattern seen in IPF, and to understand the literature supporting the use of HRCT for diagnosis and management of IPF. Achieving these objectives will be particularly important in not only expanding my ability to recognize radiographic IPF but also in achieving Aim 1 of the research proposal, which uses radiologically diagnosed hiatal hernias as a risk factor for GER. This will be accomplished through review of a large number of HRCT images available electronically through Dr. Webb. I will meet with Dr. Webb monthly during the first year and quarterly during the second and third years of the research award. During these meetings, we will review cases that I have interpreted and discuss relevant literature. 

Pathology tutorial (Kirk Jones, MD): I will study the preparation and interpretation of surgical lung biopsy specimens through structured tutorials with Dr. Jones, a recognized expert in this field. The specific objectives of this tutorial include understanding the technical aspects of tissue preparation and confidently identifying typical usual interstitial pneumonia, the histopathologic pattern seen in IPF in addition to recognizing signs of aspiration related lung disease. This tutorial is essential to achieving Aim 2 of the research plan, which requires an understanding of histopathologic signs of lung injury, inflammation, and repair. This tutorial will consist of reviewing a large number of cases with Dr. Jones on six occasions during the first two years of the award. 
(2) Design and implementation of prospective studies and involvement with the IPFNet: My experience has been restricted to retrospective cohort studies; I have had little training in the methodology of prospective cohort studies. To achieve Aim 3 of my research plan, I need to learn how to manage the longitudinal aspects of a cohort study design, including how to minimize loss to follow-up. Training in this area will be essential to my development as a clinical investigator. To address this need, I have made the following plans:

Coursework: In addition to completing the Master’s program in clinical research through the UCSF Department of Epidemiology and Biostatistics, I will take another elective course called “Measurement in Clinical Research (EPI 225)”. This course covers issues related to the identification, review, selection, and adequacy of outcome measures in clinical research. 
Tutorials: I will work closely with my mentor, Dr. King, on issues particular to prospective clinical research. Dr. King will help me get involved in the IPFNet by including me in IPFNet conference calls and expanding my role as a site investigator in studies sponsored by the IPFNet. In addition, I will also participate in study visits and data collection of IPFNet studies. Lastly, I will have the opportunity to attend investigator meetings during which I will network with other IPFNet investigators. Dr. King will provide structured tutorial in subjects relevant to prospective cohort studies, such as successful subject recruitment, effective organization of study design, mechanisms to minimize loss to follow-up, and data collection. I will continue to meet with Dr. King to discuss these issues as well as my overall progress with my research project and career plans every two weeks. I will also participate in weekly interstitial lung disease lab meetings, as well as attend international meetings to present my research and learn about the work of others.
(3) Advanced study design and biostatistical methodology: I have had basic training in biostatistics and epidemiology during undergraduate coursework, medical school, residency, and fellowship. To further my training in biostatistics and epidemiology, I have enrolled in the Master’s degree program in clinical research provided through the UCSF Department of Epidemiology and Biostatistics. My coursework and degree will be complete in June 2011. Advanced training, particularly through applied mentorship, will solidify my understanding of the advantages and disadvantages of various study design and biostatistical methods. This is a critically important skill for clinical investigators to master and will help me analyze the data obtained in all three aims of the research proposal. To address this need, I have made the following plans: 

Coursework: I will complete my Master’s degree coursework and take two elective courses through the UCSF Department of Epidemiology and Biostatistics to explore advanced topics in statistical methodology: 

• BIOSTAT 210 Biostatistical Methods for Clinical Research IV (Fall, 2 units): This course is designed to cover topics related to individual students’ research projects. In addition, it covers survey analysis, nonparametric regression techniques, and repeated measures analysis. 

• BIOSTAT 226 Biostatistical Methods for Clinical Research V (Winter, 2 units): This course covers advanced topics related to the design and analysis of randomized clinical trials, as well as issues related to bioinformatics. 

Tutorial: Dr. Mark Pletcher will provide structured mentorship in prospective study design methodology, data retrieval and entry, data preparation, and measurement of outcomes and endpoints. We will also cover the topics of power calculation, data preparation, descriptive statistics, two-group comparisons, regression, and time-to-event analysis. We will meet in person quarterly to discuss biostatistical principles relevant to my proposed and future research projects, including topics not covered in my coursework.

(4)
CTSK Scholars Program:  I will participate in the Clinical and Translational K Scholars (CTSK) Program, offered by the UCSF Department of Epidemiology and Biostatistics. The purpose of this program is to provide clinical and translational research training and mentored support to individuals with career development awards at UCSF. Key program elements include (1) weekly works-in-progress seminars, (2) weekly methodology seminars; and (3) expert epidemiologic and biostatistical guidance and the opportunity to receive extensive one-on-one feedback and suggestions on manuscripts and grant applications. 
5.
TRAINING IN THE RESPONSIBLE CONDUCT OF RESEARCH

As part of the Masters Program in Clinical Research, I completed a course entitled “Responsible Conduct of Research”. This course is designed to address the requirements of the National Institutes for Health for education of investigators about ethical issues in research involving human subjects. I have also completed on-line training courses required by the UCSF Committee on Human Research on research involving human subjects, laboratory safety, and handling of infectious specimens. I will maintain up-to-date certification throughout the award period.  
