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Introduction

Health equity is a global concern in health care. While a US Healthy People 2030 goal is to make health care more accessible to Americans, major gaps remain based on socioeconomic status, race, ethnicity, and geography (1). Whether equity challenges will increase or ameliorate as personalized medicine and genomics usher in a new wave of diagnostics and treatments remains unknown (2). A recent Health Equity Innovation Summit on Future Directions in Personalized Medicine, Genomics, and Clinical Care hosted by Texas A&M Health (https://www.healthequityinnovation.org/) explored this landscape—its challenges and solutions. Featuring healthcare expert panels and speakers that included patient groups, care providers, policymakers, technology companies, and academics, the Innovation Summit discussed policy and practice actions to build networks and collaborations. Recurring themes in the Summit addressed determinates of healthcare, including access to clinical trials and cutting-edge treatments. The Summit discussants provided a framework to inform future directions in precision medicine, genomics, clinical research, and healthy aging –and the policies that can impede or catalyze these critical dimensions of healthcare. Voice of the Patient strategies were discussed as a means for providers and investigators to appreciate nuance in niche populations generally, and for these populations to appreciate their opportunity in improving data driven healthcare models and their own health (3).



The promises and challenges of precision medicine

The field of precision medicine has long been considered the future of healthcare. Introduced in 2011 as biomedical research, the field gained exponential exposure and praise, leading to the creation of the Precision Medicine Initiative in 2015 under the Obama administration with a $215 million investment in the nation's 2016 Budget (4, 5). Rather than the traditional one-size fits all approach to managing disease, precision medicine harnesses the power of big data and advances in biotechnology to generate more precise ways of treating disease. Through the partnered use of precision medicine and genomics, some treatments have showcased a reduction of mortality and morbidity in millions of patients with conditions, such as familial hypercholesterolemia, oncology, and psychiatric disorders. Overall, the field has paved its way through new discoveries, FDA-approved treatments, and risk stratification paradigms (6). The tools of precision medicine and predictive data sciences are crucial to shifts in practice guidelines, including preventative medicine and reimbursement policies, that can fulfill the promise of healthy aging. While many ongoing breakthroughs are geared toward treating disease, the propensity of this field in preventing rather than managing disease remains in its infancy.

Disease prevention across the life course remains the hallmark of health promotion and population health. Unfortunately, underrepresented minority (URM) communities in the US often present with greater risks, and at later stages that predispose community members to diseases and worse health outcomes, respectively. Perpetuated by a myriad of factors, including long-standing mistrust of the healthcare system, geographical distance from care, language barriers, and fear of encountering implicit bias and stereotyping during care, among others, URM communities are often at greater risk for sub-optimal health outcomes. For these populations, traditional medical approaches that focus on the disease incidence and management may produce mixed results—success, no change, or adverse effects following disease incidence— as they fail to account for underlying social, cultural, environmental, and lifestyle factors that contribute to health. Studies have shown that these inconsistent outcomes may also be linked to a low representation of URM in genomic registries and other clinical trials (7). These earlier studies argue that lower rates of clinical trial participation from URM groups shape future treatments so that meaningful treatment options for these communities are unequally distributed (8). This is further concerning as Turner et al. report that about 80 percent of the US clinical trials' pool consists of non-Hispanic white populations suggesting that other population groups might experience fewer benefits from biomedical research due to poor representation and barriers to healthcare access (9, 10).

This has direct implications for the field of precision medicine in that groups less likely to receive precision medicine treatments are racial minority and ethnic groups, medically underserved urban and rural communities, uninsured and underinsured, as well as those with lower education and income (11). More so, while precision medicine commonly uses genomic data for patient treatment plans, genome-wide association studies (GWAS) rarely test the relationship between complex genetic traits and environmental exposure (8). We posit that precision medicine for prevention and treatment holds promise in advancing health, particularly for medically underserved urban and rural groups, many of whom identify as belonging to one or more underrepresented groups and with varying degrees of genetic admixture (e.g., biogeographical ancestry analysis), an area in genomics that remains largely unexplored. Genetic variants of low frequency are likely disproportionately important in disease (12).

Frequent confusion within the field of precision medicine stems from the absence of defined population categories leading to inconsistent misrepresentation or classification of underrepresented communities in clinical trials (13). For example, grouping all racialized groups together often creates challenges with translating study findings into the real-world setting where racialized groups are far from a homogenous population. In recent years, ethnicity determined through genomic analysis has been proposed as a more precise approach to contextualize disparities rather than the social construct of race (14). For example, the use of genetic patterns, including variations of drug metabolism and drug targets, indicates that there are issues in representing human population genetic structures in evaluating drug safety and efficiency and relating this structure to drug response. Commonly used ethnic labels are both insufficient and inaccurate representations of inferred genetic clusters, with the possible result that drug-metabolizing clusters would differ significantly (15). The potential solution to this is increased clinical implementation of pharmacogenomics based on the increased inclusion of underrepresented groups to guide drug therapy.

It is also important to acknowledge and address the contentious relationship between URM and clinical trials as long-term research endeavors often have negative connotations long past their initial purpose. One of the most notable examples for African American communities is the USPHS Syphilis Study at Tuskegee which is often viewed as a major source of healthcare mistrust in the African American community (16). Conducted from 1932 to 1972, this infamous natural history study neglected informed consent, denied available treatment, and produced meager benefits compared to human subjects' benefits. Other remembrances include the role of Dr. J. Marion Sims, the father of gynecology, who performed surgeries on “slave women,” experimenting on them without the use of anesthetics to perfect his technique to repair vesicovaginal fistulas. Further, there is collective memory about “night doctors,” who would steal cadavers of African American individuals to learn more about human body processes (17). Other studies have reported fear and mistrust in Hispanic communities as contributing to poor patient engagement. For example, Davis et al. (18) reported that Hispanics lacked trust in medical professionals and “feared being a guinea pig,” whereas those less educated cited a fear of being embarrassed during cancer screenings. Rodriguez-Madera et al. (19) noted that for Puerto-Ricans, there is a history of mistrust in the government, emanating from resentment over its perceived sense of alienation and “rooted in a longer history of political ineptitude.”



Toward community-centered approaches

Trust issues continue to permeate modern-day healthcare. Addressing these barriers requires an understanding of these issues and, in turn, the ability to use that knowledge to develop community-centered approaches to reach these populations. One approach to address this is the Community Health Workers (CHWs) or promotores model, in which lay health workers serve on the frontlines to facilitate access to services through education and connections to social services and resources (20). Within the US healthcare system, CHWs often act as a bridge between a patient's healthcare provider and the patient themselves and work to improve this relationship by tailoring care specifically to the patient's needs in a manner that is culturally competent and appropriate to the patient. This approach improves engagement with its patient-centered responsiveness, rather than a generalized response that often misses its mark (21).

Other community-centered approaches include the use of community champions who are from the community, look like the community, speak the same language as the people in the community, and share relevant contextual experiences. It is also important to engage the community at the beginning of clinical trials and consider their input in the co-design and development of initiatives that will apply to them. For example, the National Institutes of Health has launched the “All of Us” research initiative that includes several innovations to address health equity, including dedicated efforts to reach, engage and retain diverse populations, cover many different geographies and settings, coordinate different data sets, and make community engagement a central outreach approach (22). Similarly, the National Human Genome Research Institute has launched a long-term partnership with Alaskan Native tribes to “overcome logistical and communication barriers in the hope of encouraging their involvement” in clinical research (23).

Continuous engagement creates an atmosphere of transparency which, in turn, builds trust and gives patient agency and fosters the translation of evidence-based practice from “bench to bedside.” Processes that can be used to reach this point include ongoing participation in community-led events (in place of one-time partnerships), layperson explanation of precision medicine, and data collection and usage, all while setting clear parameters for compensation, and benefits to the individual and the community. Such efforts can come to fruition through multisectoral collaborations that involve key stakeholders from diverse settings including universities, industry, communities, medical centers, and local, state, and federal governments.

Multisectoral partnerships that foster shared decision making and common goals can lead to innovative solutions like the warp-speed creation of the COVID-19 vaccination programs (24). Again, it is important to differentiate trials from actual vaccine rollouts. A systematic review of prevention and treatment clinical trials for COVID-19 in the US (25) estimated the representation of participants by sex, race, and ethnicity as compared to the US population with COVID-19 during that period. Underrepresented populations were generally underrepresented in these trials with the exception of Hispanics being over-represented in COVID-19 treatment trials. Similarly, initial vaccine uptake rates were dramatically lower in racial and ethnic minority groups although dedicated attention and resources has helped narrow gaps (26, 27).



Discussion

The mission of precision medicine is to provide individualized treatment plans to patients, in part through the integration of advances in technology and genomics. Although precision medicine has been promoted for over a decade, too often the impacts of social determinants on health have been ignored, with patient management delivered in the absence of a clear understanding of the underlying social and cultural context. In addition to minority and ethnic populations being underrepresented in clinical research, older adults have also been characteristically underrepresented in clinical trials (28). To counter age-biases in research, the National Institute of Health now expects inclusion across the lifespan and explicitly require justification for age exclusions in its funded research portfolio (29). But nuance is also called for here, as chronological age categories are often distinct from biological/ functional statuses and have different treatment implications (30).

Hence, while precision medicine has promise, new paradigms are needed to ensure health equity for URM populations, and especially older adults. Everyone has a role to play in the roll-out of precision medicine and the translation of precision medicine into precision prevention. We urge federal and state governments, health care systems, biotechnology and pharma industries, clinicians and academics, patients, and community groups to become informed and to step up to the challenge of making precision medicine relevant to the health and wellbeing of all. This includes proactive steps such as having explicit goals to reduce extant health disparities, greater awareness of the importance of community-centric approaches, consideration of differentiated vs. homogeneous racial and sociodemographic categories, availability of diverse genomic data that is coordinated with a full range of health and social data, and improved provider-patient-community relationships to build needed trust in the health care system and the benefits of clinical research.
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