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A. Personal Statement 

I have a broad research experience to conduct the proposed project. I’m an early career cancer epidemiologist with background in cancer survivorship and immune response using twin research design. During my graduate training, I examined components of immune responses and long-term outcome of early childhooda,b. In recent years, I have been involved in multiple epidemiologic studies of young adult Hodgkin lymphoma survivors. I previously reported that even after decades into remission, twin survivors of Hodgkin lymphoma have less diverse gut microbiota signaling altered immune profiles, and that their immune status remains compromised, compared to their identical twins who have not had the disease.c,d I’m currently conducting a study to examine whether the quality of life and achievement of major life events for survivors of AYA Hodgkin lymphoma differ from their identical co-twins unaffected by the disease during their older adulthood. I have recently been funded to create a cancer registry-based cohort of childhood cancer survivors and examine their pattern of hospitalization during their long-term survivorship. My current research focuses on cancer survivorship utilizing multidisciplinary approach to address the complex issues of survivorship. I am a founding member of the USC Young Adult Survivorship Research Group in the Department of Preventive Medicine and I am building an effective collaborations with pediatric and AYA oncologists at the Children’s Hospital Los Angeles, and at Norris Comprehensive Cancer Center. In addition, I am an active member of several international twin consortia including International Society for Twin Studies Congress, International Network of Twin Registries, Collaborative Project of Development of Anthropometrical Measures in Twins, and an international collaborative study on Menarcheal Age and Gene-environment Impacts (MAGI) Study. In the past 10 years, I have overseen two of the largest twin registry in US: California Twin Program and International Twin Studies. Therefore, my extensive experience in cancer survivorship research, large-scale twin studies examining immune functions and collaborative work with twin registries ideally positions me make positive contribution to this current study. 

a. Hwang AE, Hamilton AS, Cockburn MG, Ambinder R, Zadnick J, Brown EE, Mack TM, Cozen W. (2011). Evidence of genetic susceptibility to infectious mononucleosis: a twin study. Epidemiology and Infection, 140(11), 2089-95. PMCID: PMC3845900
b. Hwang AE, Mack TM, Hamilton AS, Gauderman J, Bernstein L, Cockburn M, Zadnick J, Rand K, Hopper J, Cozen W. (2013). Childhood infection and adult height in monozygotic twin pairs. American Journal of Epidemiology, 178(4), 551-558. PMCID: 3736755
c. Cozen W, Yu G, Gail MH, Ridaura V, Nathwani BN, Hwang AE, Hamilton AS, Mack TM, Gordon JI, Goedert JJ. (2013). Fecal microbiota diversity in survivors of adolescent/young adult Hodgkin lymphoma: A study of twins. British Journal of Cancer 108(5), 1163-1167. PMCID:PMC3619077
d. Hwang AE, Marshall V, Conti D, Mack T, Cozen W, Whitby D, EBV Viral Load in Hodgkin Lymphoma-Discordant Twin Pairs and Controls. American Society of Hematology annual meeting, December 2011(poster, manuscript in progress)

B. Positions and Honors 

Positions and Employment
1997–2000	Laboratory Assistant, Nutrition Department, University of California, Davis, CA
2000–2003	Western Human Nutrition Research Center, Agriculture Research Services, US Department of Agriculture, Davis, CA
2004	Administrative Intern, Vector Borne Disease Surveillance Unit, Los Angeles County Department of Health Services, Los Angeles, CA 	
2004–2008	Research Assistant, Department of Preventive Medicine, University of Southern California, Los Angeles, CA
2004–2008 	Teaching Assistant, Department of Preventive Medicine, University of Southern California, Los Angeles, CA
2008–2010	Statistician, Department of Preventive Medicine, University of Southern California
2010–2017	Project Manager, Department of Preventive Medicine, University of Southern California, Los Angeles, CA 
2011–present 	Lab Lecturer, Clinical and Translational Research for Medical Students
2017–present 	Assistant Professor, Clinical Preventive Medicine, University of Southern California, Los Angeles, CA 

Other Experience and Professional Memberships
2004–2005	American Public Health Association
2008–2009	American Association for the Advancement of Science
2011–present	American Society of Hematology
2012–present	Society for Epidemiologic Research
2014–present	Society for Perinatal Epidemiologic Research
2014–present	International Lymphoma Epidemiology Consortium

Honors 
2007	Graduate School Dissertation Completion Fellowship, University of Southern California
2012	Post-doctoral Committee Travel Scholarship, Society for Epidemiologic Research
2013	Recipient of National Institute of Health Loan Repayment Program


C. Contribution to Science

1. Cancer survivorship of adolescent and young adult cancers
Young adult patients diagnosed with Hodgkin lymphoma (HL) have a high chance of survival, but they experience a wide array of treatment-related late effects ranging from secondary malignancies, psychological issues and chronic medical conditions. In an effort to discover biological mechanisms of these excess risks of late effects, I examined EBV viral load in twin pairs in which one twin was diagnosed with HL decades ago, and their co-twin was unaffected by the disease.a The twins with HL carried distinctively higher level of EBV viral load than their unaffected cotwins, suggesting immune insufficiency may last decades after the disease. Also I investigated the differential profiling of gut microbiota in twin survivor of young adult Hodgkin lymphoma compared to their unaffected co-twin. Even after decades into survivorship, the case twin carried less diverse microbiota than his/her unaffected cotwin.b Whether as a consequence of their original cancer or its treatment, the lasting effect of cancer was evident in the immune systems and microbiota of HL survivors. Currently I’m conducting a follow up study of assessing quality of life using larger sample of twin survivors of HL. 

a. Hwang AE, Marshall V, Conti D, Mack T, Cozen W, Whitby D, EBV Viral Load in Hodgkin Lymphoma-Discordant Twin Pairs and Controls. American Society of Hematology (poster, manuscript in progress), December 2011
b. Cozen W, Yu G, Gail MH, Ridaura V, Nathwani BN, Hwang AE, Hamilton AS, Mack TM, Gordon JI, Goedert JJ. (2013). Fecal microbiota diversity in survivors of adolescent/young adult Hodgkin lymphoma: A study of twins. British Journal of Cancer 108(5), 1163-1167. PMCID: PMC3619077

2. Trends in cancer among AYAs 
In the last 4 years, I have served as a cancer cluster expert for the Cancer Surveillance Program of Los Angeles County and have developed critical analytical skills to utilize SEER cancer registry data to detect unusual pattern of cancer. Recently, I served as an author and an editor for a AYA cancer survival monographa and wrote a chapter on AYA survival in bone and soft tissue sarcoma. From this effort, I identified several other areas of public health concern for AYA patients, and to address them, I have partnered with pediatric and adult oncologists at the Keck School of Medicine to investigate further. Currently I’m conducting a study to assess pattern of cancer incidence and survival for rhabdomyosarcoma among AYA and leading an effort to examine an increase in colorectal cancers in AYA population.  
a. Liu L, Hwang AE, Moke D, Tsai KY, Wojcik K, Cockburn M, Deapen D. (eds.) Cancer in Los Angeles County: Survival among Adolescents and Young Adults 1988-2014. Los Angeles Cancer Surveillance Program, University of Southern California, 2017 (In print)

3. Cancer disparity in ethnically diverse population
AAMMS is a multi-center consortium created to identify the underlying causes of excess risks of multiple myeloma in African Americans. African Americans experience 2-3 times higher risk of incidence and excess risk of mortality from multiple myeloma despite the fact that they are diagnosed earlier than whites. Since 2010, we have enrolled over 1,000 African American multiple myeloma patients and collected demographic, life style, and clinical information as well as biospecimens. I have been the primary manager of this large scale effort which is still ongoing. From this study, I reported that for African American patients present distinctively different clinical characteristics compared to their white counterparts.a In addition, I’m involved in efforts to understand cancer disparities in other ethnic groups; excess risks of stomach cancer among Korean Americansb and variations in breast cancer incidence rates by ethnic subgroups of Latinas.c
a. Cozen W, Hwang AE, Ailawadhi S, Huff CA, Bernal-Mizrahi L, Singhal S, Chiu B, Peters E, Pawlish K, Graff J, Mohrbacher A, Bock CH, Stram DO, Rand KA, Van Den Berg D, Brown EE , Zimmerman T, Colditz G, Haiman CA, Tomasson M, Zonder J, Orlowski RZ, Lonial S, Explaining the excess risk of multiple myeloma in African-Americans. American Society of Hematology, (poster) December 2012
b. Lee E, Liu L, Zhang J, Stern MC, Barzi A, Hwang AE, Kim AE, Hamilton AS, Wu AH, Deapen D. Stomach cancer disparity among Korean Americans by tumor characteristics: comparison with non-Hispanic whites, Japanese Americans, South Koreans, and Japanese (2017) Cancer Epidemiology, Biomarkers & Prevention 26(4), 587-596. PMID: 27908922

4. Early immune factors and long-term cancer-related outcome
It is becoming more evident that early childhood experiences are linked to adult chronic conditions. Particularly, factors that frame the immune system may consequently impact cancer susceptibility or their intermediary risk factors such as infectionsa and anthropometric measuresb. For example, exposure to common infectious agents during childhood confers protection in hematologic cancers.c I have examined, in identical twin sets, the impact of childhood infections on height, both of which are considerably studied yet not fully understood risk factors for many chronic ailments including cancer.b,d I found that in identical twin sets, an increased frequency of childhood infections carry twice the risk of growing up to be the shorter twin of the pair, potentially suggesting that factors that shape the immune system contribute a long term impact on human health. 

a. Hwang AE, Hamilton AS, Cockburn MG, Ambinder R, Zadnick J, Brown EE, Mack TM, Cozen W. (2011). Evidence of genetic susceptibility to infectious mononucleosis: a twin study. Epidemiology and Infection, 140(11), 2089-95. PMCID: PMC3845900
b. Hwang AE, Mack TM, Hamilton AS, Gauderman J, Bernstein L, Cockburn M, Zadnick J, Rand K, Hopper J, Cozen W. (2013). Childhood infection and adult height in monozygotic twin pairs. American Journal of Epidemiology, 178(4), 551-558. PMCID: 3736755
c. Wang J, Mack TM, Hamilton AS, Hwang AE, Nathwani BN, Bernstein L, Deapen DM, Martinez-Maza O, Cozen W. Common immune-related factors and risk of Non-Hodgkin lymphoma in twins. (2015) American Journal of Epidemiology 182(5), 557-70. PMCID: PMC4552265
d. Hwang AE, Cozen W, Hamilton AS, Gauderman J, Bernstein L, Cockburn MG, Zadnick J, Hopper JL, Mack TM. Comparison of reports of childhood experience between young adult twins and their mothers (manuscript in prepration)

5. Epidemiology of hematologic malignancies
Hematologic cancers such as leukemia, lymphoma and multiple myeloma are rare occurrences among adults, but for children and AYAs, leukemiasa and lymphomas occur at higher rates than other cancers. But risk factors and etiologic pathways these cancers have not been clearly elucidated. I have been closely involved several case controls studies of non-Hodgkin lymphoma and multiple myelomas examining environmental and early life factors. I have reported significant association between alcohol intakeb and immune-related factorsc and the risks of non-Hodgkin lymphoma, and recently submitted a paper in which I found an novel association between early life obesity and earlier onset of multiple myeloma.d 
a. Hwang AE, Urayama KY, McKean-Cowdin R, Cozen, W. (2014). Epidemiology and Etiology of Acute Lymphoblastic Leukemia. In V. Pullarkat, Contemporary Management of Acute Lymphoblastic Leukemia (1st ed., pp. 10-48). New Delhi, India: Jaypee Brothers Medical Publishers
b. Hwang AE, Yu Y, Hamilton A, Deapen D, Nathwani B, Mack T, Cozen W. Alcohol, smoking, and non-Hodgkin lymphoma in twins. Society of Epidemiological Research (Poster) June 2014
c. Wang J, Mack TM, Hamilton AS, Hwang AE, Nathwani BN, Bernstein L, Deapen DM, Martinez-Maza O, Cozen W. Common immune-related factors and risk of Non-Hodgkin lymphoma in twins. (2015) American Journal of Epidemiology 182(5), 557-70. PMCID: PMC4552265
d. Hwang AE, Ailawadhi S, Huff CA, Bernal-Mizrahi L, Singhal S, Chiu B-C, Peters E, Bock CH, Pawlish K, Nooka A, Mohrbacher A, Graff JJ, Yu Y, Brown N, Azadian M, Stram DO, Rand KA, Conti DV,Van Den Berg DJ, Mehta J,Pregia S, Birmann BM, Vij R, Zimmerman T, Terebelo H, Colditz G, Fiala M , Henderson BE, Kolonel LN, Haiman CA, Janakiraman N,Tomasson M, Zonder J, Orlowski RZ, Lonial S, Cozen W. Body mass index in young adulthood is associated with younger age at multiple myeloma diagnosis and higher β2-microglobulin level in African American patients in the African-American Multiple Myeloma Study (AAMMS) (Under review)


Complete List of Published Work in MyBibliography:
https://www.ncbi.nlm.nih.gov/sites/myncbi/1tKsurbmzrh5O/bibliography/40574879/public/?sort=date&direction=ascending


D. Research Support and/or Scholastic Performances 

Ongoing Research Support

IRB-160181-57				Hwang (PI)											9/1/17-8/30/18
American Cancer Society 
Late effects in multiethnic population-based cohort of childhood cancer survivors
This is a seed money award to support construction of registry-based multiethnic survivors of childhood cancer utilizing data from California Cancer Registry, Vital Statistics and Office of Statewide Health Planning and Development
Role: PI

55NU58DP003862-05 		Deapen (PI)											7/1/17-6/30/22     
California Department of Public Health		 				
The major goal of this project is operation of the population-based cancer registry of Los Angeles County.
Role: Cancer Concerns Representative

R01CA206019				Cozen (PI)												3/1/16-2/28/21        	
NIH/National Cancer Institute                                                
Host factors, tumor microenvironment and survival in a multiethnic study of Hodgkin lymphoma patients.
The goal of this project is to examine the tumor microenvironment in relation to survival in Hodgkin lymphoma tumors from ~3,000 multiethnic patients. 
Role: Research Scientist

P30 CA014089-42			Gruber (PI)											11/1/16-10/30/21                 
NIH/National Cancer Institute                                                 	
USC/Norris Comprehensive Cancer Center (CORE) - CURE Supplement
This proposal funds the Norris Comprehensive Cancer Center Cores, including the Population-Based
Tissue Procurement Arm responsible for obtaining tissue blocks from hospitals throughout Los Angeles. 
Role: Database manager

R01CA208772				Mack (PI)												9/20/16-8/31/20			
NIH/National Cancer Institute						
Determinants of genetic penetrance in identical twins with breast cancer.
This proposal funds a study to investigate the contributions to breast cancer in twins.
Role: Project Manager


Completed Research Projects

5P30ES007048				Cozen (PI)												5/1/16-3/31/17			
NIH/National Institute of Environmental Health Science	$35,000
Farm exposures, immunology and microbiome: A feasibility study in twins
This project aims to compare fecal microbiota of identical twins discordant for current agricultural exposures.
Role: Project Manager

1R01CA134786-0				Cozen (PI)												6/1/13-5/31/17
National Cancer Institute
Administrative Supplement to Genome Wide Admixture Scan of Multiple Myeloma in African-Americans.
The goal of this project is to compare clinical characteristics in African-American and white myeloma patients. 
Role: Study Manager

Bridge Grant 					Cozen (PI)												3/1/2015-4/30/16
American Society of Hematology 
Effects of Surviving Hodgkin Lymphoma: Microbiome and Immunity.
This study examines differences in quality of life, microbiota profiles, and immune response markers in twin survivors of Hodgkin lymphoma and their unaffected co-twin	
Role: Project manager

1R01CA134786-5				Cozen (PI)												6/1/10-5/31/17
NIH/NCI
A Genome Wide Admixture Scan of Multiple Myeloma in African-American: The goal of this study is to collect 2,000 DNA specimens from African-American multiple myeloma patients and to conduct a genome-wide association scan to identify genetic risk factors for multiple myeloma in this population.
Role: Project manager

R01 CA154643-01 			Skibola (PI)	 										4/1/12-3/31/14
NIH/NCI
Sequencing and Functional Studies to Identify Casual Gene Variants of Lymphoma: The goal of this proposal is to identify causal variants of follicular lymphoma in the HLA region using African American patients who will have fewer problems with linkage disequilibrium between genes.
Role: Project Manager

Norris Cancer Center Grant  	Cozen (PI)												8/1/12-7/31/14
USC
Fecal Microbiome Community Composition in Monozygotic Twins Discordant for Colon Polyps: 
The study aims to assess whether colorectal polyps are associated with a unique colorectal microbiota profile or presence of specific bacteria. 
[bookmark: _GoBack]Role: Project Manager
