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Abstract

Ovarian cancer is the deadliest gynecologic cancer with less than half of women
surviving five years after their diagnosis. At all stages of diagnosis and across histologic
subtypes, black women have the poorest survival. Despite survival improvements among white
women, survival in black women has declined. Evidence overwhelmingly points to differential
care driving this disparity. This dissertation evaluates race and racially driven exposures in two
phases of the ovarian cancer care continuum, the symptomatic window prior to diagnosis and
end-of-life care.

In Aim 1, we evaluated the associations between everyday discrimination and trust in
physicians with a prolonged interval between symptom onset and ovarian cancer diagnosis in the
African American Cancer Epidemiology Study. Perceived everyday discrimination was
associated with prolonged symptom duration whereas more commonly evaluated determinants of
access to care and trust in physicians were not.

In Aim 2, we evaluated racial disparities in aggressive end-of-life care among older
women with ovarian cancer in the Surveillance, Epidemiology and End Results linkage with
Medicare. We also explored the association of care characteristics including source of evaluation
and management, utilization of hospice/palliative care visits, and continuity of care. We found
that nonwhite women were more likely to receive aggressive end-of-life care than white women.

While the proportion of management done in oncology, receipt of a hospice or palliative
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evaluation and management visit and continuity of care were associated with certain outcomes,
they did not explain the racial variation that we see in these outcomes.

In Aim 3, we investigated physician variation in aggressive end-of-life care. We found
substantial clustering in physicians for many aggressive end-of-life care indicators including
chemotherapy, not enrolling in hospice, and multiple hospitalizations in the last month of life.
Although physician characteristics did not meaningfully explain the racial differences seen in
receipt of aggressive end-of-life care, nonwhite women tended to see different types of
physicians, and seeing a physician with a more racially diverse patient base was associated with
higher odds of not receiving hospice, having a stay in the ICU, receiving a life extending
procedure, and having a terminal hospitalization.

Overall, this dissertation is one of the first to examine racial disparities across the care
continuum for women diagnosed with ovarian carcinoma. Findings suggest that black women
tend to receive different care for their ovarian cancer than white women, especially towards the
end of life. Future studies must delve further into the effects of racism and patient care practices

on ovarian cancer care in order to identify targets for intervention.
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CHAPTER 1. Introduction

Ovarian Cancer Epidemiology

Disease Incidence and Risk Factors

In 2020, an estimated 21,750 new cases of ovarian cancer will occur in the US, and
13,940 women will die from the disease.! Ovarian cancer incidence is higher among white
women, with 12.2 cases/100,000 women, compared to 9.4 cases/100,000 among black women.?
There are several established risk factors for ovarian cancer. Exposures and behaviors known to
be protective against ovarian cancer are parity, oral contraceptive use, breastfeeding and tubal
ligation.® Alternatively, endometriosis, BRCA1 and BRCA2 mutation, first degree family
history, obesity, talc use, mutations in BRIp1, RAD51C, RAD51D, and Lynch syndrome all
increase risk of the disease.*° Additionally, there are 35 epithelial ovarian carcinoma
susceptibility alleles, with effect sizes ranging from odds ratios of 0.79 to 3.0 discovered in
predominantly European ancestry populations. 1° Despite small effect sizes, these risk-conferring
SNPs can make larger differences in risk when considered in aggregate such as in genetic risk
scores. Differing prevalence of environmental risk factors among racial groups contributes to
31% of the lower incidence seen in African ancestry women compared to European ancestry.!!
Estimating the contribution of genetics to the racial difference in incidence is challenging given
the very small number of non-European ancestry women genotyped.

Types of Ovarian Cancer



The majority of ovarian cancers arise from epithelial cells. Other types of ovarian cancer
include sex-cord stromal, germ cell, or mixed cell tumors.? Within epithelial ovarian cancer,
there are five major histologic subtypes of invasive disease that are increasingly recognized as
distinct. High grade serous is the most common subtype (70%), followed by endometrioid
(10%), clear cell (10%), mucinous (3%) and low grade serous (<5%). There are also borderline
serous and mucinous subtypes, which are noninvasive.*!* High grade serous carcinoma begins
in the fimbriated end of the fallopian tube, while endometrioid and clear cell carcinomas arise
from borderline serous carcinoma and endometriosis.> Endometrioid carcinoma cells resemble
normal cells in the uterine corpus, while mucinous cells resemble the epithelial cells in the
endocervix, gastric pylorus and intestine. Clear cell tumors contain clear and hobnail cells, and
have distinct tubulo-cystic growth.®
Symptoms and Diagnosis

Although ovarian cancer has been called the silent Killer, there is increasing
acknowledgement of a set of non-specific symptoms including: gas, nausea, indigestion, urinary
frequency/urgency, bowel irregularity, abnormal menstrual/vaginal bleeding or discharge, pain
during intercourse, ongoing fatigue, distended/hard abdomen, bloating/ feeling of fullness,
unexplained weight gain/loss, pelvic/abdominal discomfort, and chest pain/ respiratory
difficulties.?”-°* Compared to white women, black women with ovarian cancer are more likely to
have co-morbid conditions including hypertension, renal disease and cardiovascular disease.?® A
previous analysis in black women with ovarian cancer found that women with higher body mass
index (BMI) had longer symptom duration before diagnosis.?

The vague symptoms and rare incidence of ovarian cancer make it difficult to diagnose

successfully. This is further complicated because there is currently no effective screening



mechanism for ovarian cancer. 22 On the patient level, women may think their ovarian cancer
symptoms are due to stress or menopause, other benign conditions, or just overall not serious
enough to investigate.?® Physicians commonly misattribute symptoms to more common causes,
and many women do not follow up when their symptoms persist.2 A Danish study found that
more than five visits to a general practitioner were needed before a woman was diagnosed with
ovarian cancer.?*

With no screening and vague symptoms, around 75% of women diagnosed with ovarian
cancer are diagnosed with late stage disease.?® Stages | and 11 are considered early stage, versus
Il and IV which are late stage. Stage | is confined to the ovary or fallopian tube. Stage Il means
cancer has spread to other organs within the pelvis. Stage 111 signifies spread to the lining of the
abdomen or the lymph nodes at the back of the abdomen. Stage 1V denotes spread to the inside
of the spleen, liver, lungs or other organs outside the peritoneal cavity.?® Because most women
are diagnosed at stages Il and IV, ovarian cancer is the most deadly gynecologic cancer, with an
overall 5-year survival of 48%.%

Non-modifiable traits associated with survival

Race, age, and genetic drivers all have known associations with ovarian cancer survival.
Across histologic subtypes and stages of diagnosis, non-Hispanic black women have the lowest
five-year survival rates.?® The greatest survival difference for black women is seen for distant
disease, which is also the most commonly diagnosed stage.?® The five-year survival rate is also
twice as high for women below age 65 when compared to those over 65 (60% versus 31%).2” A
meta-analysis of 14 studies of ovarian cancer found that women with BRCA1 or BRCA2
mutations had better overall and progression free survival when compared to those without

BRCA mutations. This was true across stage, grade and histologic subtype.?®



Modifiable traits associated with survival

Although a minority of women are diagnosed with localized disease (15%), for these
women 5 year relative survival is 92%.%” After diagnosis, receiving National Comprehensive
Cancer Network (NCCN) guideline adherent care is associated with improved survival, although
less than half of women receive it.>>3! Within guideline adherent care, maximal cytoreduction in
surgical de-bulking is an important prognostic factor for ovarian cancer survival.®>33 A meta-
analysis of studies including women with advanced ovarian carcinoma found a 5.5% increase in
median survival for every 10% increase in maximal cytoreduction.®® Early discontinuation of
chemotherapy and lower relative dose intensity are associated with ovarian cancer mortality.2%34
Racial differences in survival

Not only do black women have the worst ovarian cancer survival, it appears to be
worsening over time.*® In the Annual Report to the Nation 2017, between 1975 and 2012,
survival rates increased for nearly all cancers. The exceptions were ovarian and cervical cancers,
where survival improved for white women, but declined for black women.3® With many
outstanding questions regarding ovarian cancer etiology and carcinogenesis, we cannot rule out
the possibility that black women have a more aggressive type of disease; however, most
evidence suggests improved survival with guideline adherent care, and equal outcomes across
races when they are given equal treatment.3137-38

Gynecologic oncology group (GOG) trials have shown that with equal treatment, black
women have the same overall and progression free survival outcomes as white women. *>%° The
Southwest Oncology Group (SWOG) did find poorer overall survival in black women compared
to white women (HR 1.48 CI 1.03-2.11) after adjustment for education, income, age, stage,

histology and performance status.** The SWOG trials only had 56 black participants, compared



to 97 and 112 in the GOG trials. SWOG found persistent racial disparities in other sex specific
cancers (breast and prostate), but not in their other cancers such as lung and colorectal, so they
suggest hormonal differences may be at work.*>** However, given their small numbers, and
generally poor participation of black women in these trials, there may be a selection issue
contributing to this difference. This is supported by observational studies also finding equal
survival benefit with equivalent treatment.3%4? A single-institution study found a higher risk of
death among black women when controlling for receipt of surgery and chemotherapy; however,
this study did not look at chemotherapy dosing or early discontinuation.*® They found higher
survival differential among women with more co-morbidities, but co-morbid conditions are also
associated with lower chemotherapy dose intensity and early termination of chemotherapy,

which could be an important confounder in this case.?%*3

Guideline Treatment for Ovarian Cancer

Ovarian cancer survival is largely impacted by the care received.3%#445 Qvarian cancer care
can be considered a shifting continuum. As a patient progresses from their diagnosis toward
death, the balance of treatment efforts should shift. Initially, the curative treatment regimen for
ovarian cancer includes intensive tumor de-bulking surgery followed by six rounds of
chemotherapy. The NCCN guidelines specify bilateral salpingo-oophorectomy/laparotomy/ total
abdominal hysterectomy plus staging and de-bulking as needed, followed by 6 cycles taxane and
platinum chemotherapy.*® They also specify that palliative care evaluation should occur at the
beginning of treatment and be incorporated throughout the course of care.*” While the intention
of initial treatment is cure, maximal removal of diseased tissue and eradication of cancer cells,
NCCN guidelines specify palliative care should begin when cancer treatment begins.“® Palliative

care is done with the goal of “relief from the symptoms and stress of serious illness” in order to



improve quality of life not only for patients, but also their families.*® Patients with cancer who
receive palliative care have shown reduced symptom burden, better quality of life, and improved
survival.**->2 Moreover, palliative care referral earlier in the disease course has been found to
reduce cost, increase hospice utilization and result in less aggressive end-of-life care.>*>°
Although palliative care can and should be conducted concurrently with curative treatment,

hospice treatment is for patients who are terminally ill. To use Medicare hospice benefits, a

patient must waive coverage of curative treatment.*

Black Race Disparities in Curative Ovarian Cancer Care

Black/white racial disparities in ovarian cancer treatment have been well documented.
Compared to white women, black women are less likely to receive lymph node dissection at both
Stage | and later stages.>”® Black women are also less likely to have comprehensive surgical
treatment for their ovarian cancer, receive care from a high volume surgeon, have surgical
staging, receive guideline adherent care, or to complete chemotherapy without dose reduction,
delay or early discontinuation.2030:31:37.444558-63 Thege differences exist within the integrated care
delivery system of Kaiser Permanente Northern California and among women with Medicare,
suggesting traditional insurance and socioeconomic (SES) variables are not capturing the full
picture of access to ovarian cancer care.?%

Five studies have approached access to ovarian cancer care using area-based measures. A
recent Surveillance, Epidemiology, and End Results (SEER) analysis was unable to account for
individual level SES, but it did highlight that black women in counties with fewer doctors had
higher odds of late stage diagnosis than black women in other areas (OR 1.86 Cl 1.10-3.13).%*
These findings are in line with a California Cancer Registry analysis that found white women

were more likely to travel more than 20 miles to receive ovarian cancer care than black women,



and that travel distance to care was protective against non-guideline adherent care (OR 0.8 CI
0.69-0.92).% Three small studies in Cook County lllinois (includes Chicago), evaluated
neighborhood SES, affluence or disadvantage in association with ovarian cancer characteristics
and survival. These studies did not have individual level SES measurements, which makes it
difficult to say the neighborhood measures are more than a proxy for individual traits.
Interestingly, after adjusting for individual age and race, lower neighborhood SES was associated
with higher grade tumors.®® This study only had independent pathology review for 55% of the
cases, and no comment about level of agreement with prior pathology, so it is difficult to say

whether this grade difference is real or an artifact of different pathologists.

End-of-life care for Ovarian Cancer

Guidelines for End-of-Life Care

End-of-life care is a relatively new area of research. The Institute of Medicine (I0M)
released its first report on end-of-life care in 1997, and there have been subsequent changes in
care guidelines and policy discussions.®” Focus on value-based care sparked the National Quality
Forum (NQF) to create quality measures for end-of-life and palliative care in cancer patients.
These measures include: not receiving chemo in the last 14 days of life; no more than one
emergency room visit or hospitalization and no intensive care unit (ICU) visit in the last month
of life; not dying in an acute care setting, admitted to hospice before death; and not being
admitted to hospice for less than 3 days.%® These indicators have been used as a metric for
defining non-aggressive end-of-life care.®®"? Because it is not possible to measure the intention
of a treatment in medical claims data, treatments cannot reliably be classified as palliative or
curative. An alternative is using aggressive care metrics. If a patient is receiving aggressive care,

and requiring multiple ICU or emergency room visits, they are not receiving adequate palliative



treatment.%® Counter to care recommendations, aggressive end-of-life care and low utilization of
palliative care are prevalent in population data. Despite the poor prognosis faced after disease
recurrence, utilization of palliative care and hospice remains low among cancer patients overall
and ovarian cancer patients specifically, and, 30-50% of patients are still receiving aggressive
care at the end of their lives.%73-"
End-of-life Care and Ovarian Cancer

The literature on end-of-life care in ovarian cancer is limited, and consists of many single
institution studies. Despite improvements in hospice utilization, a 2014 study using SEER-
Medicare data found that most women with ovarian cancer experience some aggressive care at
the end of life, and it appears to be increasing over time.%° However, this study only used data
through 2007, and these trends have not been assessed using more recent data up to 2016.
Palliative care involvement in treatment and discussions about end of life are happening too late
in the course of ovarian cancer care.”® A Duke study of ovarian cancer patients found end-of-life
discussion at least 30 days before death was associated with lower incidence of aggressive care;
however, 30 days was only the median time of EOL discussion before death, suggesting women
were having the conversation too late.”” Similarly, gynecologic cancer patients who had a
hospice discussion had shorter inpatient hospital stays and more palliative care utilization.”®
Although determining a prospective prognosis for patients is not exact, there are significant
clinical events such as bowel obstruction, as well as metastasis to the liver or lungs that indicate
a patient is likely within six months of dying and should be referred to hospice.”

Unlike in curative care where high volume hospitals are established as producing the best
outcomes for patients with ovarian cancer, little is known about clinical care characteristics and

end-of-life care. What may reflect better quality curative care, may lead to poor quality end-of-



life care. For example, clinical trial enrollment is a hallmark of care at better quality institutions,
but has been associated with a higher likelihood of aggressive care at the end of life in other
cancers. A single institution study of gynecologic cancer patients found that clinical trial
enrollment was associated with increased likelinood of chemotherapy at the end of life.2> Among
patients with other cancers, patients under oncologist care had higher likelihood of chemotherapy
and hospice admission when compared to those managed by other physicians, though hospice
admission was late.”* Living in an area with more teaching hospitals, or receiving care at a
teaching hospital was also associated with more aggressive end-of-life care.”* Similarly, living in
an area with more access to hospice was associated with more hospice use.”
Physicians and End-of-Life Care

Physicians are an important facet of the care a woman receives. Although not previously
evaluated among women with ovarian cancer, physician preferences are associated with cost and
intensity of end-of-life care received in other patient populations.t-# Among patients with poor
prognosis cancer, seeing a physician who has had many patients go on hospice was the single
largest predictor of hospice enrollment.®? Unlike patient preferences for end-of-life care,
physician preferences for aggressive end-of-life care are strongly associated with higher regional
spending for enrollees during the last six months of life.88385 Although not in a cancer specific
population, Cutler et al. found that after accounting for patient preferences, physician motivation
by finances, and organizational factors, the biggest driver in regional spending was physician
beliefs about whether aggressive treatments were effective despite being against evidence or
guideline recommendations.’! Echoing the role of physician beliefs, a multicenter survey of
oncologists found uncertainty of treatment benefits was a barrier to having goal of care

conversations with patients with advanced cancer.®



Types of oncologists have differing attitudes about end-of-life treatment.®” For example
hematologic oncologists value hospice, but feel it has inadequate resources for blood cancer
patients.®® A study comparing end-of-life care by physician specialty found that patients
receiving care from medical oncologists were more likely to enroll in hospice, however the
comparison groups were predominantly not oncologists.®? A study in Taiwan found patients of
medical oncologists were less likely to have more than one ED visit, stay in an ICU, receive life
extending procedures.®® These studies suggest physician specialty may be an important
characteristic in end-of-life care.

Physician care patterns result from many different influences. A survey of physician end-
of-life preferences found that personal family experience and patient interaction/observation
were listed as influencing their end-of-life decision making almost as commonly as their training
was.*® Physicians surveyed about different patient preferences by race indicated that black
patients were more likely to want to pursue treatment, have family participation, avoid hospice
and favor being at home.*® Physicians have beliefs about which groups of patients will and will
not accept guideline adherent end-of-life care, which can impact their communication decisions
about care options.®* Perceived physician communication as unsupportive, or uninformative was
more common among black cancer patients than white patients, and was associated with lower
trust in the physician as a result.®? Black patients also receive less information from their
providers and are less active participants in visits.®* As a result, nonwhite patients more often
have discordant understanding of prognosis. ° Oncologists cite unrealistic patient expectations
and reduced patient trust as barriers to providing quality end-of-life care. °°¢ Among healthcare
providers there is a belief that palliative care referral may be perceived as giving up or would

signal that healthcare providers were giving up hope for the patient.®” Echoing this belief,

10



gynecologic oncologists have indicated that patient trust is key for being willing to recommend
palliative care or transition to end-of-life care.*®
Race and End-of-Life Care

Racial differences in end-of-life care preferences are well known, but not well
understood.®>% In the cancer literature, many studies of racial differences in end-of-life care
received have used SEER-Medicare data.5:1%%-103 These studies predominantly evaluate
differences in hospice use because it is impossible to determine care preferences or goals from
medical claim data, and hospice use is more clear 6110101103103 Qyja]itative and hospital based
studies have been able to delve more deeply into racial differences in patient preferences and
end-of-life practices outside of hospice or claims based markers of aggressive care.

Several studies have evaluated components of advanced care planning, which is
associated with less aggressive end-of-life care and race .”""886:194-196 Among lung cancer
patients at a single institution, white patients were more likely to have durable power of attorney
and a living will than black patients. In a near-death state, black patients were more likely to
prefer life preserving intervention than white patients. 1% In a multisite study, Black and
Hispanic patients were less likely to acknowledge their terminal status than white patients;
however, preferences for aggressive end-of-life care and acknowledging terminal status did not
account for the racial disparity in having advanced care planning in place.'%’

A single institution study found that using spirituality to cope with illness was associated
with a lower likelihood of having a living will and having a preference for life extending
treatment. % In this study, black patients were more likely not to have a living will and to prefer
life extending care.%® In a multisite study, although black women had high religious coping, it

was less predictive of care decisions than it was for white patients. % This study also found a
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disconnect between black patients’ stated preferences and the care they received, including a
stated preferences for aggressive care but not receiving it.2%® Findings indicate that changes in
care givers or care facility result in confusion around patients’ end-of-life preferences,
suggesting continuity of care is an important characteristic to evaluate with respect to end-of-life
care.'% Similarly, Mack et al. found that compared to white patients, black patients end-of-life
care discussions were not associated with less aggressive end-of-life care, and those with do-not-
resuscitate orders were not less likely to receive aggressive care.?® The discordance between
patient preferences and care received is not well understood. It may reflect a change in how a
patient feels as the reality of death approaches, a fear of a physician giving up if the patient asks
for comfort care, or less consistent communication, 108110111

Despite some mixed findings, religious beliefs have been identified across studies as
important drivers of end-of-life decision making for black and Hispanic women.*® Those
receiving more end-of-life support through religious communities were more likely to have
aggressive end-of-life care and not enroll in hospice.®® While this may be due to incompatible
beliefs, when spirituality was incorporated by the medical care team, odds of aggressive care and
no hospice use decreased.'? This finding suggests the association of religiosity and aggressive
end-of-life care may be due to misunderstanding or miscommunication rather than a true
difference in beliefs and preferences.

Forgoing curative care to access hospice benefits may be another barrier to black
patients’ decision to elect hospice care. A single institution study in Pennsylvania found that
black patients were more likely to prefer aggressive end-of-life treatment than white patients, and
were also more likely to perceive need of hospice services, although not naming them as such.*®

This racial difference was no longer statistically significant after adjustment for the household
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income.*® The authors concluded that requiring patients to give up curative treatment, in order to
access hospice benefits through Medicare is a barrier to accessing the hospice services that black
families need.**® This may indicate another area where more culturally appropriate
communication regarding available care, and a patient’s ability to leave hospice to use their
curative benefits, may alleviate anxieties about entering hospice care.
Race and End-of-Life Care for Women with Ovarian Cancer

Race and end-of-life care have not been widely studied among women with ovarian
cancer. A Texas study found end-of-life care was more aggressive among black women with
ovarian cancer than white women.” In particular, compared to white women, black women had
higher odds of more than one emergency room visit (OR 2.20 CI 1.53-3.16) and receiving a life
extending procedure (OR 2.13 Cl 1.49-3.04).” They also had lower odds of enrolling in hospice
(OR 0.74 C1 0.55-0.98).7 A single-institution study in Texas also found non-white women with
gynecologic cancers were less likely to enroll in hospice, have a medical power of attorney or a
living will than white women .1

End-of-life care has also been found to vary widely by region and institution, 5116
Utilizing national data is imperative to fully understand the extent of the disparities by region
and type of facility. In a national study in the Medicare population, non-white women with
ovarian cancer had 44% higher odds of not receiving hospice care at the end-of-life than white
women.?® Although ovarian cancer is unique given its poor prognosis and relatively quick
progression, this finding has also been seen in other cancers and other diseases.?>1%17 A review
of end-of-life care studies of racial minority cancer patients found that black patients were less

likely to use hospice, to see the relevance of hospice but have less information regarding
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utilization and benefits for hospice, and to prefer more aggressive end-of-life care such as

resuscitation.®®

Summary

The most deadly gynecologic cancer, ovarian cancer has a five year survival of only
46.5% in the United States.? In 2020, an estimated 21,750 new cases of ovarian cancer will occur
in the US, and 13,940 women will die from the disease. Despite these poor numbers overall, the
mortality burden is higher for black women. The National Cancer Institute Annual Report to the
Nation 2017 highlights that between 1975 and 2012, ovarian cancer and cervical cancer were the
only cancers without survival improvements for all groups, because survival decreased for black
women.® Survival with ovarian cancer has worsened for black women in recent decades.!!8
While there is little evidence of biologic reasons for this difference, this dissertation examines
the numerous ways black women with ovarian cancer receive disparate treatment. As new
technologies in care emerge, | hypothesize these racial gaps in treatment will only continue to
grow. Clinical trials drive care forward, and considering incidence rates of ovarian cancer, black
enrollment was 15 fold lower than what would be expected in Gynecologic Oncology Group
trials, and black participation has waned over time.!® A major obstacle in understanding the
racial disparity in ovarian cancer survival is lacking insight into what is driving care differences.
The goal of this work is to highlight new exposures associated with different care for black
women so that as new technologies emerge we may better understand how to ensure more
equitable care for all women throughout the ovarian cancer care continuum.

In Aim 1, we wil