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Precision oncology

outlook

Databases that fail to include sufficient data from people of colour risk widening health-care inequalities.

Divided by precision

Efforts to optimize cancer care are likely to worsen existing health-care
disparities, and might evenintroduce new inequalities. By Jyoti Madhusoodanan

he legacy of awoman who died of cervi-
calcancerin1951epitomizes, in princi-
ple, the promise of precision oncology.
Researchers extracted cells from her
tumour and cultured them. After her
death, they scrutinized her cells’genomes for
cancer-causing mutations, and used them to
testdrugs that could target those genetic var-
iants. This paved the way for the first geneti-
cally targeted cancer treatments.
Thewoman’s name was Henrietta Lacks, and
her tumour cells —the firsthumancellline able
to survive indefinitely in a laboratory — have
been the foundationfor many geneticstudies.
But despite the wealth of information that has
been gleaned from her cells, if Lacks — who
was Black — was diagnosed today, she would
betwiceaslikely to die of her disease asawhite
personwith the same cancer. Thereason for her
abysmal oddsliesnotinher genes, but her race.
Racial disparities in cancer are well

documented. Black peoplein the United States
arearound twice as likely to die of prostate or
stomach cancer as their white counterparts.
Black and Hispanic people are diagnosed
younger and with more aggressive types of
breast cancer than white people. Across most
cancer types, deathrates are higher for Black
people than they are for other groups. It is
hoped that precision oncology, an approach
that uses a tumour’s molecular signature to
identify the most effective therapies for an
individual, willimprove outcomes for all peo-
plewith cancer.But researchers and clinicians
worry that it will deepen existing inequality.
The concerns are rooted in both genomic
and socioeconomic biases. Precision oncol-
ogy relies on large databases that curate
genetic and molecular features gathered
from genome-wide association studies and
tumour-sequencing efforts. Lacks was Black,
but subsequent genomic-sequencing efforts
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overwhelmingly represent people of European
descent. As aresult, any genetic variants that
increase cancer risk are likely to be missed if
they cluster only in populations of people of
colour, saysradiation oncologist Daniel Spratt
at the University of Michiganin Ann Arbor.

Researchers use these data to identify
biomarkers associated with clinical features
suchas severe symptoms and fast progression.
These disease-linked biomarkers are thenused
by clinicians to select therapeutic strategies,
or by drug manufacturers to develop medica-
tions that target tumour-linked variants. Each
stepis a part of precision oncology. And each
one only benefits people represented in the
databases — not the minority ethnic groups
whose dataaren’tincluded.

In2015, the US National Institutes of Health
(NIH) launched an initiative, called All of Us,
that aims to close this gap, in part, by prior-
itizing efforts to collect data from ethnically
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diverse populations. But achieving equity in
cancer care requires more than just docu-
menting genetic variants linked to ancestry.
Anoverhaul of how researchers use termssuch
asraceand ancestry is necessary,according to
clinical geneticist Alice Popejoy at Stanford
University in California.

Descriptors such as Black or Hispanic that
areused to assign aperson’srace, ethnicity or
genetic ancestry are often used interchange-
ably and incorrectly, she says. These catego-
ries have no clear basisinhuman genetics. The
groupings were developed for legislative rea-
sons and deployed in science to ensure that
everyone is equally represented in, and ben-
efits from, taxpayer-funded research. Over
time, researchers beganto analyse data based
onthese categories, leading to a vast body of
evidence that Black or Hispanic populations
with various cancers have worse outcomes
than white people.

“When you group your patients as Black
and white and find higher rates of disease in
Black people, the assumption is that there’s
something genetic underlying the difference,”
Popejoy says. But although the differences
might be the result of a genetic variant that
occurs more frequently in people of African
ancestry — who might also identify as Black
—it’'s also likely that “in a society that treats
peopledifferently based onrace, youmightbe
observingthe effects of racism”, she explains.

Those effects are created and made worse
by widespread differencesin living conditions,
environmental exposure to chemicals and
access to preventive care — all of which can
increase a person’s risk of getting cancer and
dying fromit. Access to genomics-based tests
and drugs might be further limited owing to
factors such as their high cost.

For precision oncology to explain and
overcome disparities, researchers will need
to venture beyond the genome to chart the
socioeconomiclandscape thatgovernsanindi-
vidual’s health. “Precision medicine needs to
integrate and recognize social and economic
influences,” says biomedical ethicist Lester
Darryl Geneviéve of the University of Basel in
Switzerland. “People think about genetic data
asaway toreduce health-care disparities, but
non-genetic factors play a bigger role.”

Before genomics

Outside genomic-based medicine, ancestry,
race and socioeconomic factors have already
spurred disparitiesin health care (see ‘An une-
venbackdrop’). One 2010 study, for example,
reported thatamong people with early-stage
lung cancer — which is treated by surgery —
only 55% of Black people had operations com-
pared with 66% of white people.
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Clinicians’ unconscious stereotyping of peo-
ple of colour, aphenomenon known asimplicit
bias, was one reason for the difference, says
oncologist and author of the study Samuel
Cykert at the University of North Carolina at
Chapel Hill. White clinicians were less likely to
prescribe aggressive treatments (such as lung
resection) toaBlack personthanto asimilarly
ill white person because they perceived the
Black person to be more unwell or less likely
to benefit fromthe surgery". Ininterviews with
peoplewho had recovered frombreast cancer,
Cykert and his colleagues found that physi-
cians more commonly disregarded complaints
about common chemotherapy side effects,
suchas pain or nausea, from Black people than
they did from white people?. Their data also
revealed that clinicians were aware of health
disparities, but not of their possible causes. “I
don’tthink the medical community buysinto
the fact that there are systemic structures —
including implicit bias — that push patients
of colour away,” Cykert says.

Health insurance and location matter, too.
Newer treatments become available in hospi-
talsin low-income neighbourhoods later than
they do at hospitals and academic health-care
centres in more affluent areas. And, in a 2019
study, oncologist HalaBorno at the University
of California, San Francisco, and her team found
that among people with metastatic prostate
cancer, those with government or military
insurance provided by the US Department of
Veterans Affairs were more likely to receive
hormonal therapy than were people with pri-
vate medicalinsurance, who wereinstead more
likely toreceive the cheaper but more debilitat-
ing option of surgical castration. People from
minority racial and ethnic groups and those
fromlower socioeconomic backgrounds, were
also morelikely to undergo surgical treatment®.

Similar disparities have begun to emerge
with genomic approaches. People diagnosed
with metastatic lung cancer are typically
tested for tumour mutationsin the KRAS gene.
If these mutations are present, the first line

of treatment is a drug that targets these spe-
cific mutations. But studies have found that
Black and Hispanic people are less likely to
be tested than white people*. And even when
Black people are tested for mutations, those
who are found to harbour the breast-cancer
marker HER2 receive the targeted drug trastu-
zumab (Herceptin) — which reduces mortality
byaround40%inpeople with high levels of this
protein — considerably less often than white
people’. “Neighbourhood, access toinsurance,
food and other social determinants of health
have vastimplications,” Borno says. “And they
certainly have implications foranindividual’s
accesstothe technologiesrequired to deliver
precision medicine.”

Deepening disparities

Those technologies largely rely on databases
such as The Cancer Genome Atlas (TCGA),
which catalogues mutations foundin around
20,000 tumours across 33 types of cancer.
Since 2010, these data have been openly availa-
bleforresearchersto useto calculate whether
certain variants are more common in people
withmore aggressive cancers, oramongthose
who fail to respond to treatments. Once the
associations are made, those variants are then
used to help identify people at risk of severe
disease, or who might or might not respond
to particular drugs.

In 2016, Spratt and his colleagues tested
whether the database could reveal genetic
variants that would explain inequality in, for
example, incidence, severity and treatment
outcomes between different communities.
But they soon found that the database would
be unable to provide the answer®.

Of the tumour samples collected in TCGA,
77% were from white people, 12% were from
Black people, 3% were from Hispanic people,
and lessthan 0.5% were from people of Native
Hawaiian, Pacific Islander, native Alaskan or
American Indian descent. Superficially, this
might seem reasonably diverse. Around 13%
of the US population is Black, and 12% of the

AN UNEVEN BACKDROP

In the United States, between 2010 and 2016, white people who had cancer were more likely to survive for five
years after their diagnosis than were people of any other race.
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TCGAsamples were from Black people. But that
proportion means that there are only about
50 samples from Black people per tumour type
inthe database — a sample that is too small to
reveal statistically significant mutations. Even
if10% of Black men had an ancestral mutation
that put them at higher risk of prostate cancer,
itwould go undetected in this data set.

“Whenyou’re trying to understand the fre-
quency of mutationsin one population versus
another, it’s not just about their relative rep-
resentation,” Spratt explains. “The absolute
numbers start to matter.”

In 2019, researchers reported that if scores
based on these data were put to clinical use,
they would systematically benefit only peo-
ple of European ancestry’. The paucity of data
from people of colour meant that tests lacked
the statistical power to support anything more
than arandom guess — effectively widening
the gap between those who already benefit
from cancer treatments and those who do not.

Already, these risk-associated biomarkers
are being used to select people for clinical
trials, to the detriment of the involvement of
people from minority ethnic groups. “If you
only include people in clinical trials based
on their genetic profiles, minorities are once
again excluded because we don’t have their
informationinthefirstplace,” Genevieve says.
And according to Borno, such biases could
have downstreamimplications for drug devel-
opment. “Precision medicine, especially the
genomic piece of it, is leaning on biased data
sources,” she says. “Differential access to these
technologiesis widening the treatment gap, so
we might see the haves getting all the benefits,
and the have-nots missing out.”

Ineffective inclusion

The NIH and other funding agencies have
long recognized these concerns, beginning
with the 1993 NIH Revitalization Act, which
created guidelines for the inclusion of people
from minority ethnicgroupsinresearch. More
recently, the All of Usinitiative launchedin 2015
with the aim of gathering genetic data from
one millionvolunteers, with aparticular focus
onrecruiting people from minority racialand
ethnic groups. But these measures have not
yet proven effective in reducing disparities,
Borno says.

Some peoplewho engageinclinical research
have dealt with egregious exploitation and
misuse of their data for decades. Henrietta
Lacks’ cells, for instance, were gathered and
used for research without her consent. Native
American communities have long mistrusted
the research community because their data
have beenimproperly used in the past. These
injustices have led some, such as the Navajo

Nation, to place amoratoriumon any genetic
studies that involve their people. As of 2019,
more than half of the All of Us database was
populated with data from Black, Hispanic
and other minority groups, but recruiting
Native American volunteers remains a strug-
gle. “There’s a perception that minority com-
munities don’t want to be included because
of past abuses,” says bioethics researcher
Shawneequa Callier of George Washington
University in Washington DC. “But we need
todomoretounderstand the perspectives of
vulnerable populations rather thanjust make
assumptions.”

Even if recruitment efforts work, Spratt
points out that representation in databases
alone will not be enough. Including diverse
populationsingenomicstudies will only cap-
ture the genetic variations associated with
cancer risk. It is unlikely to reveal how envi-
ronmental and social factors associated with
race contribute to disparities.

“Neighbourhood, access to
insurance, food and other
social determinants of health
have vastimplications.”

For instance, established risk factors for
cancer — such as a lack of preventive care,
environmental exposure to chemicals and
untreated chronic diseases such as diabetes
— are more prevalent among some minority
groups, including Black and Hispanic popu-
lations and those from lower socioeconomic
backgrounds. Simply determining a person’s
ancestry says little about their odds of expe-
riencing these risks. Adequate sampling of
diverse populations is therefore only a first
step. “Studies have to go beyond that and ask
questions that don’t have to do with race,”
Callier says. “For example, what effect does
a high-school education or post-high-school
education have on hypertension?”

Genomic research rarely, if ever, accounts
for socioeconomic or educational differences.
“We don’t collect any of that information —
the best you're going to get is whether a per-
sonis Black or white,” Spratt says. “We’re not
approaching disparities in health care in the
way that they really exist in the United States.”

Inching toward equality

Researchers working towards solutions are
becoming more conscious of how they meas-
ure and address different sources of disparity.
For example, people of African descent often
have alow count ofthe white blood cells known
as neutrophils and it is not related to cancer®,
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Butinmany clinicaltrials, the frequency of neu-
trophilsinablood sampleis used to determine
who can participate — and could mean some
Black participants are excluded. “Every line
itemin atrial protocol that defines what kind
of patient can enrol needs tobe thoughtoutin
avery intensive fashion to ensure inclusion,”
Borno says.

Another route to making access to trials
faireris financial. Inunpublished data, Borno
and her colleagues found that when financial
reimbursement programmes are available to
help with costs such as travel, people of colour
engage in clinical research more frequently.

Community engagement is “absolutely
critical” to thelong-term success of precision
medicine, Callier emphasizes, particularly
because precision approaches need dataon
genetics, lifestyle and health care gathered
over years, a process that requires consistent
engagement and trust. “We have to go beyond
just recruitment and create good models for
partnerships,” she says.

Those models are beginning to appear,
at least at the local level. In North Carolina,
Cykert and his team at the Greensboro Health
Disparities Collaborative are developing sys-
tems that identify and address health-care
gaps in real time, particularly those caused
by biases or a lack of access. At two cancer
centres, the team placed milestones in an
individual’s health-care record to mark when
apersonshould have received treatment. If,on
average, a person with breast cancer received
abiopsy or surgery within six months of diag-
nosis, researcherswouldreceive analertif that
milestone was missed — an issue that occurs
more frequently for Black people than it does
for white people’.

The team found that this and other real-time
actions narrowed race-based disparities in
the treatment of people with lung and breast
cancers. “Genetic tests and biologic treat-
ments tend to be more complicated, expen-
sive and require more communication, and
we're already seeing disparities in their use,”
Cykertsays. “We need to build [the right] sys-
tems if we’re not to create a whole new world
of disparities with precision oncology.”

Jyoti Madhusoodanan is a science writer in
Portland, Oregon.
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