EMORY

UNIVERSITY

Overview of Biological Effectors of SDOH and Influence on
Cancer Risk and Outcomes

Lauren E. McCullough, PhD MSPH

Associate Professor, Epidemiology Visiting Scientific Director, Population Science

Rollins School of Public Health, Emory University American Cancer Society



Graphic Created By: Benton-Franklin Health District

- Dow

HMDA
2010-17

access to the benefits and
Health rights of society based on
X 8 Outcomes class, race/ethnicity,
R .. donicdisease  immigration status, gender, or
- ommunicable disease . .
o e sexual orientation
Mortality
) Life expectancy

Current Public Health Practice



Graphic Created By: Benton-Franklin Health District EMORY sRcOHIE)IE)ILl\cT)E
PUBLIC
Known causal pathways
Probable causal pathways
. . . Sociopolitical environment m
Upstre{ Sociopolitical environment m T J
‘.l’ L ﬁ ® Mortgage discrimination ﬁ
Mortgage discrimination Known causal pathways J
i N &
. v I‘\ Neighborhood deprivation %
Environmental exposures M sociopolitical environment J
¥ ’ i Y J Health care access Q
Health outcomes @ Mortgage discrimination J
J Health outcomes I
e / Transportation $ Generational wealth *
Housin i
Policies, Programs, and Emmufﬁ \l'
Cacial S = Educationand h
al Economic . es
Inequities Government agencies Environment: health literacy
Schools Employment J pase
S Laws and Regulations Income disease
Race/Ethnicity Non-Profits Retail businesses l Health outcomes
Immigration Status Businesses Occupational risk ~ Expe
Gender [
Sexual Orientation

Emerging Public Health Practice Current Public Health Practice



Probable causal pathways
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Probable Causal Paths — Obesity example

NATIONAL CANCER INSTITUTE
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Obesity and cancer disparities (female sex)

Top sites for cancerrisk disparities

1. K sarcoma RR=3.60
2. Myeloma RR=2.60
3. Stomach RR=2.14
4. Liver RR=1.40
5. Pancreas RR=].34
6. Cervical RR=1.22
7. Colorectal RR=1.18
8. Esophageal RR=l.16
9. Kidney RR=1.14
10. Endometrial RR=1.01

Blue text=Cancers associated with
overweight obesity

Top sites for cancer mortality disparities
1. Stomach RR=2.31
2. Myeloma RR=2.24

3. Endometrial RR=1.97 |

4. Cervical RR=1.65
5. Breast RR=1.41 |
6. Liver RR=1.35

| 7. Colorectal RR=1.31 |
8. Pancreas RR=1.28
9. Esophageal RR=1.04
10. Bladder RR=1.04

Cancer Facts and Figures for African Americans 2022-2024
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95% ofthe excess cancer
deaths among Blackwomen
are dueto EC, BC, CRC
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Biologic mechanisms of obesity and A
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Mechanisms drive the complicated obesity-breast HEALTH
cancer association and related disparities
Effect Estimates . . .
Pre menopausal® Obesity associated with:
All 0.92 (1) Later stage at diagnosis
ER- and PR- 1.80 (2) Development of aggressive
Post menopausal® breast cancers Sound
All 1.12

(3) Poor treatment outcomes familiar?

ER+ or PR+ 1.23 ] .
(suboptimal dosing, presence of

Etiologic heterogenity (compared to Luminal A)

. e comorbidities, poor adherence)
Pre menopausal TNBC 1.43 (4) Breast cancer-related death
Mortality
All Cause 1.56 80% of Black women are
Breast Cancer-Specific 2.54 overweight or obese at diagnosis
Matthews et al. Int J Mol Sci 2016; Pierobon and Frankenfeld BCRT 2013; 3

Ross et al. Cancer 2019



Biologic distinction vs. prevalence
of risk factors

> Breast Cancer Res. 2020 Jun 17;22(1):65. doi: 10.1186/513058-020-01308-4.

Detection of crown-like structures in breast adipose
tissue and clinical outcomes among African-
American and White women with breast cancer
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Black women more likely to
have CLS BUT...

Almost entirely driven by
the higher prevalence of
obesity
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Direct and indirect effects on biology

INTERVENTION

Structural racism > Residential = Obesity = Molecular = Cancer

& discriminatio“y consequences

Stress = inflammation, stressinduced
Social Isolation hormones, epigenetic modifications,
accelerated aging
(telomere length and epigenetic age)

Auedsig AyjenoN g anym-oelg

Low SES High SES

Lord, BD et al Cancer causes & control (2023)
Collin, LJ et al JNCI-CS (2019)
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Direct and indirect effects on biology ¢y sreduston
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Do et al. (McCullough Sr. Author) BCRT (2020)

Goharetal. (McCullough Sr. Author) BCRT (2022) 1 2 3 456786 1 1 1517 2
Miller-Kleinhenz et al. (McCullough Sr. Author) Frontiers in Oncology (2023) htgmasorns
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Why it matters?

Historic Mortgage Discrimination -2

Historic Mortgage Discrimination 2>
Development of late-stage disease

Development of ER- disease

Early Late ER+ ER- White Women >
Stage Stage . . .
— . Social intervention
- ge-adjusted o Age-adjusted
Redlining Index N N o Redlining Index N N o
OR (95% ClI) OR (95% CI) (access)
Non-Hispanic Non-Hispanic
Black Black
Continuous 671 1565 0.92(0.72, 1.18) Continuous 610 216 1.23(0.97, 1.56)
Dichotomous Dichotomous
<25 89 25 Referent <2.5 94 20 Referent
225 582 130 |0.79 (0.49, 1.28) z2.5 516 196 | 1.77 (1.086, 2.94)
Non-Hispanic Nor?-Hispanic
White White Black Women =
Continuous 795 62  1.84(1.28,2.63) Continuous 765 92 0.89(0.67,1.18) . .
Dichotomous Dichotomous Structural intervention
225 420 41 ]1.90(1.10, 3.30) 22.5 413 48 | 0.88(0.57, 1.37) (jUSt'Ce)
OR, Odds Ratio; Cl, Confidence Interval OR, Odds Ratio; Cl, Confidence Interval

JUSTICE

Miller-Klienhenz et al. (McCullough Sr. Author) JAMA Network Open (2024)
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Evidence to date...

Barnard, ME (2023). Psychosocial stressors and breast cancer gene expression in the
Black Women's Health Study. Breast cancer research and treatment

*Jenkins, BD (2023). Neighborhood Deprivation and DNA Methylation and Expression
of Cancer Genes in Breast Tumors. JAMA network open

*Miller-Kleinhenz, JM (2023). Redlining-associated methylation in breast tumors: the
Saini, G., Ogden, A., McCullough, L. E.,  impact of contemporary structural racismon the tumor epigenome. Frontiers in oncology
Torres, M., Rida, P., & Anegja, R. (2019).
Disadvantaged neighborhoods and racial Pichardo, MS (2023). Association of Neighborhood Deprivation With Prostate Cancer and
disparity in breast cancer outcomes: the Immune Markers in African American and European American Men. JAMA network open

biological link. Cancer causes & control :
CCC, 30(7), 677-686

Pichardo, CM (2023). Association of neighborhood gentrification with prostate cancer
and immune markers in African American and European American men. Cancer medicine

*Gohar, J (2022). Neighborhood characteristics and breast tumor methylation: using
epigenomics to explore cancer outcome disparities. Breast cancer research and treatment

Shen, J (2022). Neighborhood disadvantage and biological aging biomarkers among
breast cancer patients. Scientific reports

Guerrero-Preston, R (2019). JAK3 Variant, Immune Signatures, DNA Methylation, and
Social Determinants Linked to Survival Racial Disparities in Head and Neck Cancer
Patients. Cancer prevention research
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* Don’t exploit our pain without also exploring our power

* Not passive receipents of oppression. What does it look like when
communities respond to and cre for one another?

* None of us were around when this house was built. But it is ours to
deal with now

* |s not hatared, it is the grooves of routine and expectation, patterns
of a social order that have been in place so long looks natural when it
isn’t. Everywhere but invisible. Message — one kind of person is more
deserving of freedom than another kind. Freedon to resist and fight
for your human right to do so.
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