Contributions to Science

1.

Much of my early work as a cancer epidemiologist was focused on characterizing risk factors for
molecular subtypes of breast cancer, particularly triple-negative breast cancer. Characterized by
the absence of estrogen receptor, progesterone receptor, and HER2/neu expression, triple-
negative breast cancer accounts for only 10-25% of all breast cancers; however, this disease
subtype has emerged as being of particular clinical and public health significance due to its
typically poor prognosis and the fact that no targeted cancer therapies exist for the treatment of
this disease. At the time | began research into risk factors for triple-negative breast cancer,
exceptionally little was known about the epidemiology of this aggressive disease. Through my
work, | demonstrated that nulliparity and late age at first birth — both established risk factors for
estrogen receptor-positive breast cancer — are, if anything, inversely associated with risk of triple-
negative breast cancer, whereas other traditional breast cancer risk factors, such as lack of
breastfeeding and postmenopausal obesity, are more consistently associated with disease risk
across molecular subtypes. My work in this area utilized several existing data resources, including
the Women’s Health Initiative and the Breast Cancer Surveillance Consortium. | was responsible
for the conception, design, implementation, and interpretation of all secondary data analyses |
conducted in this area.
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In recent years, | have shifted the focus of my research from the impact of molecular
heterogeneity on cancer risk factors to the impact of such heterogeneity on cancer outcomes. In
this regard, | have conducted multiple secondary data analyses leveraging data from the Colon
Cancer Family Registry characterizing the relationship of somatic mutations and tumor attributes
with colorectal cancer outcomes. Unlike with breast cancer, the implications of molecular
heterogeneity in colorectal cancer have been poorly studied, and molecular subtypes of colorectal
cancer remain poorly understood. Through my work, | have contributed to this gap in knowledge —
conducting and publishing several studies into the relationship between individual tumor
characteristics and colorectal survival, and one of the first studies characterizing differences in
survival across molecular subtypes of colorectal cancer defined by tumor marker combinations
reflecting distinct etiologic pathways. With respect to this latter publication, we found that
colorectal cancers with molecular attributes believed to reflect an origin in sessile serrated polyps
exhibit a significantly poorer prognosis than those likely derived from the traditional adenoma-
carcinoma pathway. | was responsible for the conception, design, implementation, and
interpretation of all secondary data analyses | conducted in this area.
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3. Building on my research into the relationship between colorectal tumor biology and disease
outcomes, and my research into the heterogeneity in risk factor associations across tumor
subtypes, | have also conducted multiple studies exploring the relationship between modifiable
lifestyle factors and colorectal cancer survival according to tumor attributes. Although much is
known about the relationship between lifestyle factors and colorectal cancer risk, relatively few
studies have considered the possible impact of lifestyle factors on colorectal cancer outcomes. |
have conducted multiple secondary data analyses articulating the impact of pre-diagnostic smoking,
alcohol consumption, physical activity, and NSAID use on post-diagnostic colorectal cancer
outcomes. In particular, my work has demonstrated that cigarette smokers experience significantly
poorer disease-specific survival after colorectal cancer than do their non-smoking counterparts,
particularly among individuals with tumors that exhibit microsatellite instability or a somatic KRAS
mutation. These findings, and additional research in this area, may ultimately provide clinicians with
targeted messages for empowering colorectal cancer patients with ways to impact their prognosis.
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