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EXECUTIVE SUMMARY

—_ Since the Governor’s State of the State Address in 2014, the California Initiative

to Advance Precision Medicine (CIAPM) has been funding research projects

and supporting state and federal efforts at the leading edge of accelerating

cross-sector and community-focused biomedical research aimed towards
equitable outcomes.

CIAPM recognizes that while historical advances in medicine have occurred in recent years, minori-
tized communities have not been adequately represented in the biomedical research enterprise. Our
program seeks to identify and facilitate meaningful studies, interventions, and collaborations that
engage research participants and community-based organizations (CBO) as co-directors toward the
ultimate goal of whole-person health care.

Our research projects have been pivotal in developing and integrating novel prevention and treat-
ment strategies and building and deploying data systems that better connect patients, research-

ers, and health and social care practitioners. CIAPM also bridges collaborations between the state’s
research, healthcare, nonprofit, government, and biotechnology sectors to hasten the pace of discov-
ery and translation to community impact. Staff and funded investigators have been cited at national
and international conferences as pioneers of a new approach to elevating equity through research.

As CIAPM approaches our tenth year, we will launch our fourth research program and evaluate the re-
sults of concluded projects. Our goal is to continue defining the types of interventions that eliminate
the traditional and costly trial-and-error approach, looking at all aspects of a patient’s life, so that the
right health strategies are dispatched to the right patients at the right time.

Significant milestones of the CIAPM program in 2023 include the following:

e Insupport of ARPA-H, the new federal Advanced Research Projects Agency for Health, staff
partnered with the University of California Office of the President, McKinsey & Company, and
CMG Consortium Management Firm to establish a first-of-its-kind national health innovation
network spanning all 50 states plus territories (7,000+ locations) as a network of universities,
healthcare systems, industry, venture capital firms, community-based organizations, biotech
incubators and accelerators, local and state government agencies, and others, collectively
titled the Health BRIIDGE (Bringing Research, Innovation, and Investment to Drive Growth and
Equity) Consortium.

e Depression Research Program leadership conducted CIAPM’s first-ever state-wide listening
sessions and facilitated a Request for Information to gather core insights and information
about community needs to shape its Request for Proposals (RFP), which went public in Sep-




tember.

e The program launched the Representative Research Collaborative, entailing the hiring of
talent, drafting a landscape analysis and gap assessment, and preparing a Memorandum of
Understanding with the National Institutes of Health’s (NIH) All of Us Research Program.

o CIAPM-funded researchers, past and present, contributed 92 peer-reviewed, in press, or pre-
print publications to the field of precision medicine, 91 presentations at domestic and interna-
tional conferences, and six news stories.

o Staff hosted two research symposia for the Cancer Disparities Research Program and the ACEs
Research Program, showcasing project results and facilitating discussions among researchers,
community partners, government collaborators, CIAPM Advisors, and others.

e The California Assembly Select Committee on Biotechnology highlighted CIAPM through a
public presentation and testimony during an informational hearing on precision medicine
and biomanufacturing.

e The CIAPM Director was recognized as the 2023 Government Official of the Year by Biocom
California, an award bestowed on federal or state leaders for their contributions to advancing
the life sciences.

¢ Sixteen California-based graduate and undergraduate student interns and fellows joined
CIAPM to further programmatic efforts and train in research administration, science policy,
and public policy procedures.

e Four annual site visits were conducted of project teams around the state in the Cancer Dispar-
ities and Adverse Childhood Experiences (ACEs) Research Programs.

o CIAPM staff, researchers, collaborators, and advisors hosted and presented workshops, panels,
and an educational booth at the 2023 Precision Medicine World Conference.

2024 Priorities

Onboard specialized staff to lead equity and science communications efforts.

e For the new Depression Research Program, facilitate an out-of-state Expert Selection Commit-
tee to assess proposals and recommend impactful projects to fund.

e For the Cancer Disparities Research Program, recruit an out-of-state Expert Evaluation Com-
mittee and publish a comprehensive Evaluation Report for the Legislature.

e Expand our capability to attract philanthropic investment in precision medicine research.

e Explore potential partnerships with the biomanufacturing sector to further Executive goals of
in-state pharmaceutical capabilities.

Recognizing the public and the Legislature’s continued interest in the strides CIAPM has made, the
Governor’s Office of Land Use and Climate Innovation (formerly the Governor’s Office of Planning and
Research) respectfully submits this report. [Health and Safety Code, Division 110. § 130302, subd. (4)
(A)]




- MESSAGE FROM THE
Z4 DIRECTOR

Honorable Members of the State Legislature,

On behalf of the Governor’s Office of Land Use and Climate Innovation (formerly the Governor’s
Office of Planning and Research), we proudly present to you the California Initiative to Advance
Precision Medicine (CIAPM) 2023 Annual Report to the California Legislature. Among numerous
highlights, this monumental year elevated CIAPM to a national stage as a leader and co-founder of
a 50-state cross-sector network, the Health BRIIDGE Consortium, which materialized in support of
unprecedented federal investment in high-risk, high-reward health research under the umbrella of a
new agency, the Advanced Research Projects Agency for Health (ARPA-H).

As has become CIAPM’s signature impact, staff extended beyond expectations and statutory duties
to further the promise and potential of a new approach to medical research, centering equity and
community-driven, cross-sector collaboration for sustained impact. In preparation of launching a
Request for Proposals (RFP) for its new nine-million-dollar Depression Research Program, staff con-
ducted a thorough process to design and implement a framework to award cross-sector research
projects that best rise to the needs of underserved communities. Alongside statewide listening
sessions with Asian-American/Pacific Islander (AAPI), youth of color, Latinx, tribal, farmworker, and

underserved communities, expert informational interviews, an expansive literature review, and a

funding gap analysis, CIAPM staff hosted a public Request for Information to finalize the most rigor
ous evidence-based RFP in the program’s history.

Two additional moments from 2023 are worth spotlighting, which exemplify the quality of CIAPM'’s
leadership in the research policy and health equity spheres: 1. In June, the Assembly Select Com-
mittee on Biotechnology invited CIAPM to deliver a testimonial at its informational hearing on Cali-
fornia’s Preeminence in Biotechnology; and 2. In November, CIAPM was recognized by the state life
sciences community when its director was named 2023 Government Official of the Year by Biocom
California.

From its tireless efforts establishing the nationwide health innovation network, to continuing to lead
ten active precision medicine research project teams scattered across all corners of the state, plus
engaging the National Institutes of Health in designing a first-ever cooperative agreement to boost
representation in biomedical research, CIAPM solidified California State Government’s role as a na-
tional convener, honest broker, and visionary strategist in the health innovation ecosystem.
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To learn more, | invite you to page through this detailed report to better understand the depth and

breadth of this small-but-mighty state research program. We thank you for your continued support of
CIAPM'’s important work.

Sincerely,

Samuel Assefa

-

Director, Governor’s Office of Land Use and Climate Innovation (formerly the Governor’s Office of
Planning and Research)
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What is Precision Medicine?

Medical research has been foundational to societal progress, primarily by
preventing, treating, and curing diseases and disorders. As scientific research has advanced, so too
has our knowledge of the importance of individual differences, from biological and behavioral fac-
tors to social and environmental conditions. What works for one person may be the very opposite
strategy for another. Greater awareness of the range of variables which impact one’s health status has
prompted a necessary shift toward a more individualized and whole-person approach.

Precision medicine is used as an umbrella term, representing what is also coined as precision health,
individualized or personalized medicine/health, precision population health, precision public health,
and other similar, more nuanced fields. This is a modern approach to healthcare and research which
better accomodates the uniqueness of patients and communities to tailor prevention, diagnostics,
measurements, and treatment plans. In doing so, medicine can better combat their physiological
realities, or social determinants of health, including housing and utilities stablity, environmental safe-
ty and quality, access to care, education, and nutrition, among others. Advancements in the field of
precision medicine have led to the following capabilities:

e Determining the most effective medication depending on an individual’s metabolism

e Managing behavioral and environmental risk factors for disease based on a patient’s histo-
ry and life circumstances

e Advancing technologies to pinpoint the cause of infection with a single test, compared to
thousands of individual tests

e Tailoring patient care with culturally and linguistically appropriate educational resources

e Applying cutting-edge data science and large datasets to identify appropriate interven-
tions

About CIAPM

CIAPM is a first-of-its-kind state-funded biomedical health research program that is patient-focused
and engages stakeholders across community, academic, nonprofit, and private sectors to transform
health outcomes and improve health equity. Established in 2015 after first declared a priority in the
2014 State of the State Address, the program has focused on two goals: 1) Designing and implement-
ing a novel approach to fund research which fills knowledge gaps that lead to health disparities; and
2) Convening diverse players across the health and research ecosystems to accelerate the discov-
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ery-to-impact pipeline. CIAPM’s work advances California as a leader in precision medicine by incen-
tivizing and forging new collaborations, sharing knowledge and methodologies across institutions,
and enhancing the quality and access to health and social care, especially to those most in need. To
better introduce new contributors to research and facilitate cross-sector collaborations, CIAPM hosts
the California Precision Medicine Asset Inventory, a publicly available, online searchable database of
organizations, projects, datasets, and other entities relevant to precision medicine throughout the
state.

CIAPM Allocation of Funds

Budget Budget Appropriation | Number of Demonstration Project Topics
Year for Precision Medicine | Demonstration

(in millions) Projects Funded
2014/2015 $3.0 2 e Pediatric cancer

e Infectious disease diagnostics

2016/2017 $10.0 6 e Traumatic brain injury

e Remote heart monitoring

e Mobile mental health devices
e Multiple sclerosis

e Prostate cancer

e Rare diseases

2017/2018 $10.0 3 Cancer health disparities

2018/2019 $30.0% 3-4 Adverse Childhood Experiences
(ACEs)

2020 $-18.2%*

2021/2022 | $12.415% 3-4 ACEs

2022/2023 $19.25% 3-7 ¢ Depression

e Representative Research Collabora-
tive [formerly Equitable Participation
in Research]

*Currently funded projects

**In 2020, $18.2 million from CIAPM’s 2018/2019 appropriation were diverted to the General Fund to
support critical services due to the COVID-19 pandemic.
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The cornerstone of CIAPM is the support of precision medicine research which advances health equi-
ty. Demonstration projects are competitively selected, composed of cross-sector partners and center
community needs, perspectives, and processes.

In 2023, CIAPM led two ongoing demonstration project programs, addressing the health impacts

of Adverse Childhood Experiences (ACEs) and disparities in cancer mortality and access to care. The
ACEs Research Program funds seven projects which began in 2021 or 2022. CIAPM funded three can-
cer disparities projects from 2019 to 2023.

Through the Budget Act of 2022, CIAPM was appropriated funds for the new Depression Research
Program to apply precision medicine approaches for the prevention, diagnosis, and treatment of de-
pression and/or depressive disorders. In 2023, CIAPM launched a request for proposals (RFP) for de-
pression research demonstration projects, received proposals, and began the competitive selections
process. To inform the development of the RFP, staff jointly hosted listening sessions with communi-
ty-based organizations and local government agencies throughout California with generous support
from the Mental Health Services Oversight and Accountability Commission (MHSOAC), conducted a
literature review and drafted a gap assessment and a landscape analysis, administered the first-ever
Request for Information, and initiated dozens of informational interviews with out-of-state subject
matter experts.

Adverse Childhood Experiences Research
Program

ACEs refer to 10 types of adversity that people can experience during their first 17 years of life. These
challenges fall into three domains: 1) child abuse, which includes physical, emotional, and sexual
abuse; 2) neglect, encompassing both physical and emotional neglect; and 3) household challenges,
such as losing a parent, being exposed to a caregiver with untreated mental illness, a family member
experiencing substance use or incarceration, undergoing parental separation or divorce, or witness-
ing instances of intimate partner violence. ACEs can trigger toxic stress, leading to an ongoing and
heightened activation of the physiological stress response system during development. This toxic
stress can result in enduring physiological changes that put individuals at higher risk for many physi-
cal and mental disorders throughout the lifespan.
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The burden of ACEs is not equally distributed, with a greater risk of exposure and negative outcomes
among individuals in low socioeconomic and minoritized communities. Championed by the State’s
Surgeons General, Dr. Nadine Burke Harris from 2019-2022 and Dr. Diana Ramos since 2022, ACEs
have been a priority of the Newsom Administration, leveraging existing leadership and long-term
efforts across state agencies, including at the Departments of Health Care Services, Public Health, and
Social Services and MHSOAC. CIAPM'’s support of ACEs research seeks to advance new methods to
address the health impacts of ACEs through a collaborative precision medicine and community-cen-
tered approach.

Research Symposium

On November 1, 2023, CIAPM virtually hosted its annual ACEs Research Symposium. CIAPM's Drs.
Julianne McCall and David Reiner overviewed the research portfolio and California Surgeon General
Dr. Diana Ramos provided opening remarks. ACEs research team leads from Children’s Hospital Los
Angeles, Stanford University, Loma Linda University, UC Irvine, UC Los Angeles, UC San Francisco, and
UC San Diego gave brief presentations of their projects, and project team members engaged in rich
discussions of challenges and lessons learned regarding measuring ACEs and ACEs-related biological
markers and health conditions, as well as opportunities for additional collaborations and sustainabil-

ity.

Cynthia Juarez/... Amrita Rai LCS... Daniela Ramirez Rachel Gilgoff

Caption: The 2023 Annual Symposium for Adverse Childhood Experiences Research engaged scien-
tific and community research team leaders from all seven state-funded projects as well as California
government officials.

10



Site visits

A critical element of the partnership between CIAPM and its funded researchers is the opportunity
to visit the project teams on location. ACEs project teams coordinated with CIAPM staff and led site
visits to satisfy contractual goals of touring facilities and showcasing cutting-edge equipment, meet-
ing community partners and other cross-sector leaders and collaborators, learning about milestones
achieved and challenges experienced, hearing directly from trainees, and engaging in fruitful discus-
sions about research directions and impacts, among other activities.

Summaries of ACEs Projects

Scalable Measurement and Clinical Deployment of Mitochondrial Biomarkers of
Toxic Stress (2021-2024)

Lead Principal Investigator: Dr. Pat Levitt, Children’s Hospital Los Angeles

Partners (listed alphabetically): Fiesta Educativa, Inc.; Kaiser Permanente of Southern California; Karsh
Family Social Service Center; Maternal Mental Health Now; Para Los Nifios; St. Anne’s Family Services;
Ventura County Medical Center

The best health outcomes can be achieved by identifying infants at the greatest risk for ACEs and
toxic stress and intervening early to reduce the likelihood of negative health outcomes. Dr. Levitt’s
project aims to develop a comprehensive precision medicine approach for this early screening, by
combining questionnaires with innovative laboratory assessments of metabolic health, a key indi-
cator of toxic stress. To achieve this, the CHLA team and its community partners, including Kaiser
Permanente of Southern California and Ventura County Medical Center, are recruiting 300 mother-in-
fant pairs, seen at six and twelve months. The CHLA team strives to close the equity gap in access to
quality behavioral health programs for families through screening and a greater understanding of
infant-caregiver well-being.

In 2023, the CHLA team continued enrollment in their study, reaching a cumulative enrollment of 210
infant-mother pairs by December 2023, with almost 75% completing the 12-month follow-up. Only

5 families left the study after the 6-month visit. The CHLA team is also pursuing long-term follow-up
visits, supported by outside funds, and has seen two infant-caregiver pairs at 24-months. For assess-
ment of ACEs, approximately 26% of mothers confirmed 4 or more ACEs, exceeding the reported
epidemiological data from California of 17%. In an ongoing analysis of 148 mothers, the CHLA team
found a statistically significant relationship between ACEs score and their score on the Patient Health
Questionnaire-9 (PHQ-9, assessment of depression symptoms) at both 6 and 12 months and at 12
months for the Perceived Stress Scale (PSS).
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Led by the CHLA Center for Personalized Medicine, the team developed a robust procedure for
measuring metabolic health using mitochondrial genetics from cheek swab samples. The CHLA team
verified quality control assessments of samples from infant-caregiver pairs and is proceeding with
data analysis to assess metabolic health and determine correlations with other study measures. In ad-
dition, the CHLA team is also monitoring attention using a novel eye tracking technique, measuring
infant-caregiver interactions to assess attachment and social engagement, and assessing heart rate
variability, a noninvasive way to measure potential imbalances in the brain-body connection.

The CHLA team continued to hold Community Advisory Committee (CAC) meetings in 2023, in which
they summarized research program progress, discussed recruitment and retention, and disseminat-
ed the study newsletter. Composed of Fiesta Educativa, St. Anne’s Family Services, Maternal Mental
Health Now, Para los Nifios, and the Karsh Family Social Service Center, the CAC helps the research
team in recruitment efforts, development of visual aids, and understanding research from the com-
munity perspective. The CHLA team has trained a computer science graduate student, a neonatolo-
gist clinical fellow, and a postdoctoral fellow. The CHLA team also participates in regular meetings on
clinical research, metabolic biomarker, developmental neuroscience, and child brain development.
Additionally, enrollment for a newly created Master’s Program in Developmental Origins of Health
and Disease at the University of Southern California is planned for Fall 2024. In 2024, the CHLA team
will continue to work towards their recruitment and study goals and analyze the clinical assessments
and laboratory measures.

CIAPM-ACEs Funded Protocol Studying Neurodevelopment Across Childhood

1}

Baseline Visit at 6 months Follow-up Visit at 12 months

DATA ANALYSIS

Toddler Assessments

S . : Infant
Questionnairesiill 4 Biosamples |4 Eyetracking Assessments [ B Oyad Int
Eye tracking

Maternal questionnaires

_ Risk Identification/Early Interventions

Caption: Protocol of CHLA's ACEs research project showing assessments of questionnaires, biosam-

ples, eye-tracking, and infant-caregiver interactions at 6 and 12 months. Following data analysis, the
team will develop methods for risk identification for early interventions.
12



A Multi-Component Intervention to Strengthen Families and Build Youth Resil -
ience (2021-2024)

Lead Principal Investigator: Dr. Ariane Marie-Mitchell, Loma Linda University

Partners (listed alphabetically): FIRST 5 San Bernardino; Help Me Grow Inland Empire; Inland Empire
Health Plan; Loma Linda University Faculty Medical Group; Loma Linda University Institute for Com-
munity Partnerships; San Bernardino City Unified School District; Social Action Community Health in
San Bernardino; University of California, Los Angeles; Walden Family Services

Health and education systems are often fragmented and fail to accommodate families based upon
different levels of need. Dr. Marie-Mitchell's directed project uses Health, Education, And Learning
(HEAL) partnerships with pediatricians, community health workers (CHWs) and Nurturing Families
(NF) educators to optimize the delivery of vital information and resources to a diverse population of
families with ACEs. The LLU team coordinates regularly with Social Action Community (SAC) Health
System, Inland Empire Health Plan, Help Me Grow Inland Empire, Walden Family Services, LLU Faculty
Clinics and LLU Institute for Community Partnerships.

To carry out the project, pediatricians, CHWs, and NF educators are trained in an evidence-informed
curriculum called Families Implementing Resilient Systems Together (FIRST). To evaluate the efficacy
of HEAL FIRST, pediatric patients will be invited to participate in repeat evaluations within 2 weeks, 3
months, 6 months and 12 months after their well-child visit. Pediatricians initiate the referral process
to CHWs and NF educators and are randomized to training in FIRST (intervention) or no training (usu-
al well-child care control). The LLU team collects data on ACEs, biomarkers of toxic stress, child health
and psychosocial problems, and potential mediators and moderators.

Through 2023, the LLU team has trained a total of 184 residents and 40 faculty in Pediatrics and
Family Medicine, 9 CHWs, and 8 NF educators in the FIRST curriculum. To verify the success of the
training for medical providers, the LLU team completed a chart review of encounters at SAC. Trained
medical providers are more likely to document counseling about ACEs and include education hand-
outs about ACEs and resilience compared to untrained providers. The LLU team implemented a

new referral order and algorithm in August 2023, resulting in meeting the target goal of at least 60
referrals per month at the SAC clinic and representing approximately 10% of all well-childcare visits.
Approximately 1/3 of medical provider referrals resulted in successful contact with a CHW, and ~65%
of these families remained in contact with the CHW for over 6 months. In total, CHWs made assess-
ments of over 400 families, connecting them to a range of community resources, including distri-
bution of goods, behavioral health for adults, parenting support, and dental care. Over 250 referrals
have been sent from study clinics to Walden Families Services to date. Although families may express
initial interest in participating in the parenting curriculum to the pediatrician and NF educator, follow
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through with attending workshops, either in person or online, has been low (about 30 clinic families
have participated in one or more workshops). The LLU team is continuing to try different workflows
and outreach strategies to increase family participation in parenting workshops.

Through 2023, the LLU team has recruited 104 participants, which represents 48% of the no ACEs
comparison group, 30% of the ACEs control group and 22% of the ACEs intervention group, and
have completed 49 three-month follow-up visits, 33 six-month follow-up visits, and 22 twelve-month
visits. In 2024, the LLU team will continue trainings in the FIRST curriculum and develop strategies for
disseminating these trainings. In addition, the LLU team will continue to streamline referral process-
es, recruit subjects, conduct Family Voice interviews and work with clinic and community partners to
implement new strategies to increase participation in the study.

Dr. Marie-Mitchell

iW;P LOMA LINDA UNIVERSITY : rv‘ e Dra. Marie-Mitchell
HEALTH (909) 558-4000 Ext. 19543 H T, b (908) 558-4000 Ext. 19543

e abalderas@llu.edu = :
§ = abalderas@

Algunas investigaciones han demostrado que las experiencias
estresantes de infancia aumentan el riesgo de mala salud en
los adultos. El objetivo de este estudio es mejorar la abilidad
de pediatras en apoyar a familias que estan

1do por estrés

PUEDE PARTICIPAR SI: i¢POR QUE PARTICIPAR ?
YOU CAN PARTICIPATE IF: WHY PARTICIPATE? » Tiene un hijofa entre los 3-11 afios de edad ¢ Ayudar a los doctores a proveer
= You have a child between the ages of 2-11 = Help doctors be better at providing ® Suhijo/s a estado en Una visita de bienestar familiaz con informacien
= Your child went to a well-child visit in the familbes with useful information en laz Glomas 2 semanas = Recibira inform re adversidad y

ast 2 weeks = Learn about child ad r s Suhije/s ez generalmente saludable fortala=a infantil, &
= Your child is generally healthy resilience, healthy |
skills, and creating .

da
zaludables, habilidades Cisneztary

relationships segundad familiar, y creando familias

WHAT TO EXPECT? ¢QUE ESPERAR DE LA zchidariss
« Four research visits, each lasting about 60 THANK YOU PARTICIPACION?
mir: ‘e’ These can be c::r'e at your home = You will receive a $25 gift card and a * Cuatro visitas de investigacion que duraran GRACIAS
small gift for your child after each visit : * Recibra una tarjeta de regalo de $25
- ra su hijo/s después de
i -
- __(_e tionnaires ressful childhaod if interested, please call 5i be interesa. llame
experiences and current health and (909) 553-4000 Ext. 19543 or . = rios “periencias aTTEemm amEemmt = (009) 558-4000 Ext. 19543
ifestyle text (909) 515-0068

o mande un texto a (900) 515-0068

Caption: Recruitment flyers in English (left) and Spanish (right) to participate in Loma Linda'’s
CIAPM-supported ACEs research study to build resilient families.

Systems-based, Multidisciplinary Assessment of Adversity and Toxic Stress for In-
dividualized Care (The SYSTEMAATIC Project) (2022-2025)

Lead Principal Investigator: Dr. Sayantani Sindher

Partners (listed alphabetically): California Health Collaborative; Center for Youth Wellness/Safe and
14



Sound; Central Valley Community Foundation; Federally Qualified Health Center (FQHC) clinics of San
Mateo Medical Center; Fresno Community Health Improvement Partnership; Sean N. Parker Center
for Allergy & Asthma; South San Francisco Clinic; Stanford Precision Health for Ethnic and Racial Equi-
ty; The Primary School in Palo Alto

The main goal of the SYSTEMAATIC project is to use precision medicine approaches to develop a
multidisciplinary toxic stress assessment profile that identifies disruptions in the neurologic, endo-
crine, and immune (NEI) pathways under stress and pilot the feasibility, adaptability, and validity of
this assessment profile and impact of available resources within partner clinics and organizations.

To achieve these goals, the Stanford team is recruiting adults that experienced 4 or more adverse
childhood experiences/events (ACEs) compared to adults that do not experience any ACEs to assess
toxic stress and the response to an acute stressor at 0 and 12 months (see figure below for study
design). To identify biomarker patterns in adults impacted by ACEs that predict dysregulation of
biological systems, the Stanford team measures changes across the NEI pathways, including a toxic
stress assessment panel, stress-related biomarkers, a protective biomarker, and neurological activity
with functional near-infrared spectroscopy. Participants also complete surveys on mental, physical,
and relational health during the 12 months of the study. This information will be used to develop a
pre-and post-Toxic Stress Assessment Profile to evaluate changes in NEI system biomarkers.

Baseline 3, 6, 9 months 12 months

\ Remote Data
739;;5*5 Enrolment Pre-TSAS ‘ Post-TSAS ‘—— Callection and Pre-TSAS ‘% Post-TSAS ’—‘ Assessments

Follow- | Follow-up |

ISR SIS A 1S

» 130 participants.
with ACEs >=4;
20 with ACEs=0 + Participants « Assessmentof
+ Demographics, followed mental,
Past Medical remotely physical &
History, Current Baseline biomarker | | Biomarker * Questionnaires Baseline biomarker | | Biomarker relational
Medications ment of NEI | | Assessment of NEI obtained 1ent of NEI nent of NEI health;
«  Assessmentof status (T) status *  Remote status (T) status adversity,
mental, physical monitoring and perceived
& relational data collection stress
health; adversity, tools utilized questionnaires
perceived stress
questionnaires

__ = fNIRS ﬁ: Toxic Stress Acute Stressor (TSAS)

Caption: Schematic of Stanford’s ACEs research project, showing data collected at baseline and 12
months, participant criteria, and assessments. [1) Enroliment phase of participants 18-75 years old,
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including data like demographics, past medical history, current medications, label participants with
and without ACEs, assess mental, physical and relational health, adversity, and perceived stress. 2)
Pre-psychosocial stress test with a baseline biomarker analysis of toxic stress. 3) Post-psychosocial
stress test with biomarker analysis. 4) Remote data collection and follow up for 12 months, including
remote follow up, obtaining questionnaires. 5) After 12 months, pre-psychosocial stress test baseline
biomarker analysis for toxic stress. 6) Post-psychosocial stress test with biomarker analysis. 7) Assess-
ment of physical, mental, and relational health, adversity, and perceived stress]

In 2023, the Stanford team initiated a collaboration with the California Health Collaborative and
Fresno Community Health Improvement Partnership to set up a clinical site to expand the participant
cohort to Fresno. The Stanford team developed the toxic stress assessment profile to evaluate the
impact of stress on participants' health outcomes and enhance the trial's ability to assess treatment
efficacy comprehensively. The team further established the regulatory approvals and infrastructure
for the project to ensure smooth operations, reliable data collection, and recruitment of study par-
ticipants at all sites. The team also made substantial progress in establishing a biobank of collect-

ed samples, laying the foundation for future investigations and enabling comprehensive analyses
beyond the scope of the current trial. The Stanford team facilitates the career development of junior
staff by mentoring and training students through a wide range of programs. This program has pre-
viously mentored 3 students, which facilitated their successful completion of their master’s degrees
and advanced their career goals.

In 2024, the Stanford team will collect the first round of toxic stress assessments, including biomarker
collection, complete the one-year follow-up assessments, and begin enrolling participants with their
community partner in Fresno to expand the collection of study data. Community ambassadors will
coordinate focus groups to facilitate protocol refinement and support study participants by connect-
ing them with appropriate interventions. Lastly, the Stanford team will collaborate with university
colleagues to identify the key neurological structures for study, enriching the trial's scientific ap-
proach and deepening understanding of the condition's underlying neurological mechanisms.

Using Precision Medicine to Tackle Impacts of Adverse and Unpredictable Experi-
ences on Children's Neurodevelopment (2021-2024): The SoCal Kids Study

Lead Principal Investigator: Dr. Tallie Z. Baram, University of California, Irvine (UCI)

Partners (listed alphabetically): Allevato Pediatrics; Chapman University; Children’s Hospital of Orange
County (CHOC); CHOC Health Center Centrum; CHOC Health Center Garden Grove; CHOC Primary

16



Care Network; Clinica CHOC Para Nifios; First 5 Orange County; Illumina, Inc.; llumination Founda-
tion; Los Alamitos Pediatrics; Madison Park Neighborhood Association; MOMS Orange County; Or-
ange County Health Care Agency; Orange Doctors of Kids and Teens; Pediatric and Adult Medicine;
Premier Pediatrics; Santa Ana Boys & Girls Club; Sea View Pediatrics; Simms/Mann Family Foundation;
Southern Orange County Pediatric Associates; Syntropy Technologies, LLC; Total Pediatrics of Orange
County; University of California Irvine Institute for Clinical and Translational Science

There is a critical need for providers to be able to quickly determine which children who have been
exposed to ACEs are most at risk for poor health outcomes so that interventions can be delivered
where needed most urgently. Dr. Baram'’s project has two goals: (1) to better understand the role of
a novel ACE—unpredictability of caretakers and environment—in influencing neurodevelopment
and (2) to discover a biomarker that predicts a child’s intrinsic level of vulnerability or resilience to all
ACEs.

To achieve the first goal, the collaborative UCI, Chapman University, and Children’s Hospital Orange
County (CHOC) team are testing a screening instrument for unpredictability in childhood (Question-
naire of Unpredictability in Childhood; QUIC) to enhance the precision of identifying children at risk
for neurodevelopmental problems beyond predictions offered by existing ACEs screening. The team
aims to assess correlations between the pediatric ACEs screen (PEARLS), QUIC, and a range of neu-
rodevelopmental and mental health outcomes. To achieve the second goal, the team is collecting
cheek/saliva samples at birth and at 12-months of age to identify changes in a biomarker, DNA meth-
ylation, in infants exposed to ACEs who are vulnerable, and differentiate from those who are resilient.

Through 2023, the UCI, Chapman, and CHOC team has received 45,000 QUIC screens from clinics
across Orange County that serve families of diverse socioeconomic status and race/ethnic back-
grounds representative of the county and California. Exciting preliminary data indicates that both
child and caregiver reports of unpredictability associate with risk for a range of child mental health
conditions (see next figure). The team has recruited 156 newborns into the biomarker study, sur-
passing their goal of 120, and have collected 95 samples at the 1-year timepoint. The team obtained
promising results in a preliminary analysis of DNA methylation from a pilot sample, enabling correla-
tions between this biomarker and study outcomes.

To guide the research process, the team held a series of Community Engagement Studios, a struc-
tured program to enhance design, implementation, and dissemination of research studies by gath-
ering project-specific input from relevant community stakeholders. During these studio sessions,
the team gathered key perspectives on challenges and recommendations for conducting a research
study on ACEs, biomarkers, and health with CHOC physicians and allied health providers as well as a
group of Orange County mothers. The team is in the final stages of drafting a manuscript for publica-
tion based on the Community Engagement Studios. The team also continues to meet quarterly with
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their Community Advisory Board, which provides excellent feedback about recruitment efforts, study
measures, research questions and analysis. In 2023, the team trained 5 undergraduate students, 3
post-baccalaureate trainees, one graduate student, and one postdoc across the UCl and Chapman
sites.

In 2024, the team will continue screening and analyses linking the QUIC-5 and PEARLS data to the
child mental and physical health outcomes, conclude the 6-month infant assessments, continue to
conduct study assessments at 12 and 18 months of age and the first assessment at 2 years of age. The
team will also continue collecting and analyzing samples to identify biomarker changes. They also
will work towards publication of findings from the Community Engagement Studios and continue
meetings with the Community Advisory Board.
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Caption: Child (left) and caregiver (right) reports of unpredictability in the home obtained from
screening in pediatric primary care predicts child mental health. The data show the likelihood of spe-
cific mental and behavioral health conditions, based on unpredictability in the home (1 more predict-
able, 5 more unpredictable).

Identifying Social, Molecular, & Immunological Processes for Mitigating Toxic
Stress & Enhancing Personalized Resilience (2021-2024)

Lead Principal Investigator: Dr. George Slavich, UCLA
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Partners (listed alphabetically): All Children Thrive, Am | Hungry Organization; Burnham Benefits;
Donna Jackson Nakazawa; Los Angeles County Department of Health Services; Nutritious Movement;
Palo Alto University; Stanford University; UC Berkeley; UC Health; UCLA Online Teaching and Learning
Team; UCLA STAND Program; UCLA-UCSF ACEs Aware Family Resilience Network (UCAAN); UCSF; Yale
University

Through engagement in educational, training, and scientific activities related to stress, health, and
resilience, Dr. Slavich and his team aim to mitigate toxic stress effects and enhance personalized
resilience in California and beyond. To achieve these goals, the UCLA team developed the California
Stress, Trauma, & Resilience (CAL STAR) Network, which presently includes eight UC campuses and

Stanford University.

For their educational and training activities, the UCLA team is developing a Massive Open Online
Course (MOOC) and a research training program on stress, health, and resilience. The UCLA team de-
veloped the MOOC for a wide audience with speakers who are experts in psychology, public health,
and medicine, as well as individuals with lived experience. The research training program is designed
for researchers and clinicians to develop and sharpen their interests. Altogether, the UCLA team aims
to train future leaders, build the workforce needed to reduce toxic stress effects, and develop pro-
grams devoted to enhancing health and wellbeing.

For their research activities, the UCLA team is monitoring the stress levels and physiological and
biological functioning of 725 adults using state-of-the-art tools for life stress and ACEs assessment,
including mobile/smartwatch physiologic assessments, non-invasive blood microsampling, biomark-
er assessments, and electronic health record (EHR) mining and analysis. In their intervention study,
these data inform the delivery of personalized online resiliency training for up to 425 high-stress
participants by targeting five key pathways that are commonly dysregulated by stress: thinking style,
social relationship, eating, sleep, and physical activity.

In 2023, the UCLA team completed recruitment of MOOC speakers and video recording of ~20 min-
ute lectures with all 25 content experts. The UCLA team also received additional grant funding for the
MOOC from the UCLA-UCSF ACEs Aware Family Resilience Network (UCAAN) and the Association for
Psychological Science, which enabled additional recording materials the ability to properly compen-
sate speakers for their contributions. The UCLA team also launched the research training program in
October 2023, with 125 participants from 93 universities, 22 U.S. states, and 17 countries.

For research activities in 2023, the UCLA team launched a pilot study to test out the logistics and
feasibility of the data collection protocol and address any issues to ensure the success of the main
study. Following success of the pilot study, the UCLA team launched the main study, worked with the
UCLA Clinical and Translational Science Institute (CTSI) for recruitment, and enrolled 223 participants.
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In the baseline phase, participants setup all devices (i.e., smartwatch, continuous glucose monitor,
exposome monitor), collected and shipped back samples (i.e., blood, saliva, stool, urine), and re-
sponded to two sets of surveys. In the intervention phase, participants complete an online precision
stress intervention for 12 weeks in one of the five common pathways dysregulated by stress. After the
intervention phase, participants collect their second sample and device (i.e., exposome monitor and/
or continuous glucose monitor) collection and the follow-up phase begins.

In 2024, the UCLA team plans to launch the MOOC, conduct a second wave of the research training
program after incorporating participant feedback, and complete the second cohort for the research
study. In all, the UCLA team has trained nearly 50 post-doctoral fellows, graduate students, under-
graduates, and project coordinators.
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Caption: Flyer of Experts in the Massive Open Online Course of the California
Stress, Trauma, and Resilience Network.

Advancing a Precision Population Health Approach to ACEs to Reduce Health Dis-
parities (HEALthy4You) (2021-2024)

Lead Principal Investigator: Dr. Gary S. Firestein, UC San Diego

Partners (listed alphabetically): American Academy of Pediatrics, California Chapter 3; Chicano Fed-
eration; Comité Organizador Latino de City Heights; Family Health Centers of San Diego; Olivewood
Gardens and Learning Center, Kitchenistas; San Diego County Childhood Obesity Initiative; San Diego
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County Promotores Coalition; San Diego State University School of Public Health; South Bay Commu-
nity Services; StreetWyze; Vista Community Clinic/Poder Popular; YMCA Partners in Prevention

The goal of Dr. Firestein’s project is to collaborate with Latino populations, promotoras, and commu-
nity clinics to create a precision medicine community-based approach to mitigate childhood trauma,
build resiliency to toxic stress, and reduce childhood obesity within Latino communities. The team is
developing and implementing a community-designed intervention tailored to different families ac-
cording to their unique needs. Through academic-community networks and a system of learning and
improvement, the UCSD team is strengthening communications, needs assessment, and research-
er-community relationships to better design and deliver the right preventive and treatment services
at the right time.

To achieve these goals, the UCSD team (1) engaged with community resident stakeholders and
community health workers (promotoras) to adapt prior evidence-based, family-focused interventions
for both resiliency to ACEs and obesity to local community needs and develop culturally appropri-
ate ways to detect ACEs in families, (2) designed a data integration system for tailoring family-based
interventions to local needs, and (3) is conducting the clinical trial to determine if their precision,
community-based approach to ACEs and comorbid childhood obesity improves ACE-related health
outcomes.

For the first goal, the UCSD team worked with several community-based organizations, such as the
Chicano Federation, Comité Organizador Latino de City Heights, and South Bay Community Services
to guide how to deliver interventions for each family.

For the second goal, the UCSD team is working with community-based organizations to collect data
through Streetwyze, a web-based mapping program for sharing community-generated and -cen-
tered information and stories about resources and needs. Streetwyze data supports advancement
of family and communal resiliency to ACEs and obesity management. Through 2023, the UCSD team
has collected Streetwyze data from 723 participants at 5 community-based organizations that work
near clinic sites, including Chicano Federation, Comité Organizador Latino de City Heights (COLCH),
Olivewood Gardens, South Bay Community Services, and Vista Community Clinic. The Streetwyze
data, along with the data gathered via other projects across San Diego, now includes 7,000+ stories
from more than 1,500+ residents from areas high on the social vulnerability index. Additionally, the
UCSD team trained almost 50 community members with Streetwyze in 2023. Researchers are coding
these data and tagging for use in this project as a variable for more fully describing their participants’
exposome.

For the third goal, the UCSD team enrolled 102 participants into the Healthy4You study through
21




2023 by recruiting from two clinic locations, Family Health Centers of San Diego (FHCSD) North Park
and Logan Heights. Throughout the study, the UCSD team has collected feedback to help refine the
implementation process, which included changes in staffing, streamlining the number of times they
contact participants, improving the coordination and flow between the care coordination team, and
increasing promotoras’ engagement with families for guidance and support. To monitor changes
made during the implementation process, the UCSD team has stratified participants into 3 six-month
cohorts.

In 2024, the UCSD team will complete enrollment and data collection, continue to assess the effec-
tiveness of their recruitment strategies, and implement any changes needed.

Caption: UCSD team and CIAPM staff gather for 2023 annual site visit

The Collaborative Approach to Examining Adversity and Building Resilience (CARE)
Program (2021-2024)

Lead Principal Investigator: Dr. Neeta Thakur, University of California, San Francisco

Partners (listed alphabetically): Futures Without Violence; LifeLong Medical William Jenkins Health
Center; Santa Barbara Neighborhood Clinics (SBNC); UCSF Benioff Children’s Hospital Oakland; UC
Berkeley; UC Santa Barbara; University of Delaware

Dr. Thakur’s project is an ambitious, transdisciplinary study aimed at improving the understanding of
the biology of ACEs (discovery research), how the negative effects of ACEs may be buffered or miti-
gated (intervention research), and how the science of ACEs be implemented across diverse practice

settings (implementation research).
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For the discovery research, the CARE team is measuring stress-related biomarkers from biospecimens
collected at a five-year follow up visit from a previously existing cohort from the Pediatric ACEs and
Resiliency Study (PEARLS). For the intervention research, the team is testing the effectiveness of resil-
ience-promoting, caregiver-child interventions on caregiver stress and behavioral and biological out-
comes. For the implementation research, the CARE team is conducting focus groups with the partner
sites and developing a resilience toolkit. To develop the toolkit, the teams at UCSF, Futures Without
Violence, and Lifelong Medical conduct focus groups with caregivers of children receiving care at
Lifelong Medical, Benioff Oakland, and Santa Barbara Neighborhood Clinic. The UCSF team then
codes and completes qualitive analysis to identify preliminary themes. The UCSF and Futures Without
Violence teams then share results with the CARE Family Board and co-create the resilience toolkit.

In 2023, the CARE team completed five-year follow-up visits for 180 participants from the original
PEARLS Cohort, around 50% of the 350-participant goal. The team is refining their strategy to facili-
tate an increased recruitment rate of the PEARLS cohort, including phone calls at off-hours and pre-
paring for weekend recruitment options, as scheduling constraints during the week are a common
barrier. The CARE team has recruited 93 out of 300 planned participants for the intervention study
and is optimizing recruitment efforts through increased coordination with clinic sites, and the team
anticipates reaching the 300-participant goal by the end of 2024. The CARE team conducted three
Family Board meetings in 2023 and discussed the caregiver’s experiences with the pediatric ACEs
screener, expectations of the clinical staff, best practices to deliver information and resources, and
the three caregiver-child interventions. The CARE team also completed trainings at partner clinic sites
to develop a script around the screener and incorporate it into existing electronic health record sys-
tems. The CARE team continues to develop the implementation toolkit with input and learnings from
caregivers and community members, partner clinic sites, and Futures Without Violence. The CARE
Program also provides a rich exposure and training environment for undergraduate and graduate
trainees who are interested in pursuing careers in medicine and science. Over the course of the grant,
they have supported over six trainees at various stages and currently have three graduate trainees
and two early career faculty as members of the CARE team and supported by this CIAPM-funded
project.

In 2024, the CARE team will continue to work towards their recruitment and study goals and further
develop the implementation toolkit.

Lastly, the CARE team wishes to acknowledge a beloved co-investigator and community collaborator,
Dr. Andria Ruth, who passed away in June 2023. Dr. Ruth was a true advocate and was instrumental to
bringing childhood adversities to the forefront not just in the care of patients at SBNC but through-
out the Santa Barbara community.
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Caption: Flyer for psychoeducation training for team members and pediatric participants in UCSF’s
ACEs research study.

Cancer Disparities Research Projects

In the 2017/2018 State Budget, California allocated nine million dollars to fund demonstration proj-
ects that reduce cancer disparities through collaborative precision medicine care. Based on the rec-
ommendations of an out-of-state expert selection committee, CIAPM awarded three research teams
with three million dollars each to investigate the causes of, and potential solutions, to higher rates of
cancer mortality in California’s Latino and Hispanic communities. These three-year projects began in
2019, received a one-year no cost extension due to delays caused by the COVID-19 pandemic, and
concluded in 2023. In 2024, CIAPM will conduct a comprehensive evaluation of these recently con-
cluded projects with the expertise of an out-of-state expert committee and publish an Evaluation
Report for the Legislature.

Annual Symposium

CIAPM hosted its final Cancer Disparities Research Annual Symposium on September 14, 2023, held
virtually. CIAPM's Drs. McCall and Reiner overviewed the Cancer Disparities Research Program port-
folio. Principal Investigators Dr. Manali Patel (Stanford University), Drs. William Kim and Pablo Tamayo
(University of California, San Diego), and Dr. Elad Ziv (University of California, San Francisco) delivered
brief lectures summarizing project achievements, and project team members engaged in rich discus-
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sions of lessons learned and paths forward. The CIAPM team was honored to include three members
of the Advisory Council during the symposium: Chair Dr. Clara Lajonchere, Ms. Ysabel Duron, and
California Surgeon General Dr. Diana Ramos.

m I° B -a

Caption: 2023 Annual Virtual Symposium of Cancer Disparities Research Projects supported by the

California Initiative to Advance Precision Medicine.

Summaries of Cancer Disparities Projects

Reducing Cancer Disparities through Innovative Community-Academic Partner-
ship
Lead Principal Investigator: Manali Patel, MD MPH MS FASCO, Stanford University

Partners (listed alphabetically): Cancer Patients Alliance, Clinica de Salud del Valle de Salinas, The Lati-
no Cancer Institute, Pacific Cancer Care

The Addressing Latinx Cancer Care Equity (ALCANCE) project sought to use deep community en-
gagement to develop, implement, and test a Community Health Worker (CHW)-based approach to
increase access to high-quality, equitable cancer care for low-income and minority communities, who
face disproportionate rates of cancer-related morbidity and mortality. The project focused on Latino
communities in Monterey County and Salinas Valley and was comprised of: (1) improving screening
and prevention for primary care patients at Clinica de Salud del Valle de Salinas (CSVS) and (2) a ran-
domized clinical trial among patients diagnosed with cancer and treated at Pacific Cancer Care (PCC).

Project aims included: 1) establishing a Community Advisory Board (CAB) of community advocates
and cancer survivors, partners in industry, government, and public or private health care and clinical
systems, 2) developing a CHW-based, prevention and clinical trial, cancer intervention for low-income
and racial and ethnic minoritized patients with cancer in Monterey County, 3) implementing and
evaluating the intervention, and 4) assessing the financial impact of the intervention.
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In 2023, the project completed and analysis began to study the impact of the project on hypoth-
esized outcomes. In addition, the team held two CAB meetings, sharing preliminary findings and
plans for sustainability with the community members and research partners. The team also trained
clinicians and CHWs in PCC on various aspects of clinical care, including advance care planning and
precision cancer care.

For prevention and screening, in collaboration with the local clinic CSVS, community health workers
educated patients about cancer risk factors and assisted 153 of the 158 enrolled women in complet-
ing an initial personal and family history to determine the benefit of genetic testing options. Seven
patients of the 153 completed a pre-genetic test counseling visit with their clinician and received
cancer genetic testing.

For the randomized clinical trial in collaboration with PCC, 110 patients with cancer were randomized
to either usual cancer care (control group) or cancer care augmented with a multi-level intervention
for 12 months (intervention group), comprised of education and encouragement to discuss precision
medicine with their clinical teams via CHWSs. Participants also received health-related social needs
screening and connection to relevant community-based resources.

All participants completed baseline demographic and clinical assessments at 3-, 6-, and 12-months
follow-up. Demographics revealed that 70% of participants spoke Spanish as their primary language;
81% identified as Hispanic; 67.3% attained a high school diploma/GED or less; 35.5% were diagnosed
with gastrointestinal cancer; 24.5% were diagnosed with breast cancer; and 64.5% were diagnosed
with stage 3 or 4 disease. By 2023, the research team had completed all follow up assessments, re-
vealing improvements in precision medicine knowledge, patient satisfaction, and active seeking of
precision medicine testing and treatment among the intervention group.

Results were disseminated to the broader community at the October 2023 CAB meeting and at the
American Society of Clinical Oncology Quality Care Symposium in Boston. The project generated five
peer-reviewed publications in 2023, Dr. Patel led several talks, and the team presented five posters
and 15 oral presentations at national and international conferences. The support period for this proj-
ect concluded in 2023, and they are in the process of publishing the data, a budget impact analysis,
and a plan to scale the demonstration project to other areas.
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Caption: Collage of pictures for the Community Health Workers at work, with patients, at symposia,
at informational and patient recruitment sites, and at the community advisory board meetings for
the Stanford CIAPM-supported project, Reducing Cancer Disparities through Innovative Communi-
ty-Academic Partnership.

Integrated Machine-Learning Platform to Inform Precision Therapy in Underrep-
resented Triple-Negative Breast Cancer Patients

Lead Principal Investigators: Pablo Tamayo, PhD, and William Kim, PhD, University of California, San
Diego (UCSD)

Partners (listed alphabetically): American Cancer Society, Cancer Resource Center of the Desert, El
Centro Regional Medical Center, Michigan State University, Moores Cancer Center, Quality Partners,

Rady Children’s Hospital, San Diego State University, Sanford Burnham Prebys Medical Discovery
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Institute, Tri-City Medical Center, University of Guadalajara

The UCSD Cancer Demonstration Project set out to apply a machine-learning computational ap-
proach to profile the genome of a limited number of Triple Negative Breast Cancer (TNBC) tumors by
comparing with nationwide genomic and clinical trial data to accurately identify novel treatments
and match patients to potential cancer therapies.

The team motto, Project CELSUS (named after the Roman scholar Aulus Cornelius Celsus, an early pi-
oneer of evidenced-based medicine), maintained a nationwide consortium of scientific, clinical, and
computational partners to achieve their goals.

The project aims included: 1) launching an initial database of breast and all-cancer genomes and
developing and testing if their computer model could accurately characterize the genome and tumor
states of samples to predict a best therapeutic, 2) evaluate a series of evidence-based drug combi-
nations from their computer program that could treat TNBC tumors and verify against cancer cells in
a lab, 3) acquire patient tumor samples from both living and deceased Latinas who were positive for
TNBC and test the accuracy of the computer-generated therapy options in the lab, and 4) interpret
and disseminate the efficacy of the program to the community and implement an optimal workflow
with stakeholders to recruit Latina cancer patients for this precision medicine pipeline.

In 2023, major project milestones included: 1) acquiring 29 Latina TNBC tumors and performing pro-
filing of their ‘transcriptomes’ (RNA), 2) refined the modeling capabilities of their computer algorithm
to characterize tumor characteristics, like acquired tumor-resistance as a result of common therapeu-
tic treatments, 3) finalizing the studies for the lab-tested tumor-drug treatment combinations, and 4)
developing two additional cancer models to study how drugs can be tested against these models in
the lab.

As a result of this CIAPM-support demonstration project, the Project CELSUS team tested 48 exist-
ing drug combinations in lab against cancer cells and found that there were some promising results
for drugs already used for other types of cancers, including non-small cell lung cancers. They also
showed the predictive capability of the computer-genomic data program to differentiate what
genes/pathways were being activated and could potentially confer resistance after treatment with
common, often toxic cancer chemotherapies.

The team also generated a report from 44 patients and community stakeholders (including physi-
cians, social workers, caregivers, support group managers, community liaisons, and clinical/research
coordinators) that determined that low-English and health literacy are major barriers to care for
breast cancer patients, including misunderstandings of treatments and the healthcare system. Geo-
graphic proximity to care also remained a barrier, as well as fears regarding their immigration status,
and feelings of dismissal of one’s symptoms. However, support groups played a key protective role in
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education and navigation of care and treatment.

The project also studied the economic impacts of their pipeline of care, and found that factors such
as disease progression, desired quality of life while receiving care, drug tolerability, and ultimately
survival may affect the applicability of this drug-to-treatment pipeline.

For an annual total, Project CELSUS generated eleven peer-reviewed publications, and the team also
presented at two domestic symposia and were cited in the San Diego Union Tribune and the Balti-
more Sun.

Improving Precision Medicine for Breast Cancer in Latinas: A Multi-Tiered Ap-
proach

Lead Principal Investigator: Elad Ziv, MD, University of California, San Francisco (UCSF)

Partners (listed alphabetically): Bay Area Cancer Connections, City of Hope, Latino Cancer Institute,
Pomona Health, Stanford University, University of California, Davis, Vision y Compromiso, Zuckerberg
San Francisco General

The UCSF Cancer Demonstration Project initially set out to characterize the genomes of Latinas and
determine what genetic variations indicated higher risk to develop cancer, and how to encourage
genetic testing to determine a Latina’s cancer risk.

Their project goals included: 1) assessing genetic breast cancer risk using genetic data from 3,500
Latina breast cancer cases and compare to non-cancer cases to determine which genetic markers
indicate highest cancer risk for Latinas, and subsequently educate Latinas about breast cancer hered-
ity and the importance of genetic testing using culturally-competent community educators (Promo-
toras), and 2) analyze novel cancer-associated mutations in nearly 500 tumor samples and determine
if those genetic markers are commonly captured in commercially-available genetic tests, and deter-
mine treatment outcomes of Latinas who have those cancers.

In 2023, major project milestones included: 1) several genes were found with the highest association
to occur in estrogen-receptor positive and negative tumors, including one, which had been suggest-
ed in prior studies and verified with a high level of significance, suggesting that it should be added to
risk assessment genetic testing panels, 2) recruited 1500 Latinas (supplemented with another 1000
cases with data from a Peruvian cancer study) to test targeted and whole genomes, 3) found genetic
mutations most associated with cancer risk among Indigenous Latinas, 4) implemented a bilingual
training program in San Francisco, Sacramento, and Los Angeles that has educated over 1300 Latina
women about hereditary breast cancer risk and referred more than 100 women to genetic testing,
half of whom consented to testing, 5) tested over 800 tumors from Latinas from both UCSF and City
of Hope cancer patients and found cancer biomarkers most common to Mexican women, and 6) con-

29




trasted these genetics with a larger diverse dataset to determine how these mutations compare with
mutations common in other racial and ethnic populations (i.e. East Asian, South Asian, African, and
Indigenous American ancestry).

As a result of this CIAPM-supported project, the project team identified 45 women with genetic vari-
ants of health concern and informed their providers. The project also provided education of genetic
testing and hereditary cancer risk to over 1300 Latinas, including some who were identified as high-
risk upon initial survey and learned of genetic testing as a tool. This support was also the first of its
kind to generate a dataset based on both large-scale recruitment and large/scale genetics analysis in
the same budget. For an annual total, the team generated three peer-reviewed publications in 2023.

The team also performed an economic impact analysis that found that among key healthcare provid-
ers, while there were few financial barriers to test for breast and ovarian cancer in Latinas, low or no-
cost-testing using laboratory patient assistance programs may not be sustainable and these genetic
screens may not often include genetic biomarkers relevant to Latinas.

Former Projects Overview

CIAPM's first eight demonstration research projects concluded in December 2018. CIAPM continues
to collect and report on the ongoing impact of the work. Summaries about the first eight projects,
as well as 2023 publications and presentations from these projects, are listed in Appendix B. Detailed
reports about the first eight projects can be found in the 2019 Evaluation Report to the California

Legislature.

Depression RFP Development and Selections
Process

In 2023, CIAPM invested unprecedented energy and time to propel its equity-centric research ad-
ministration to the next level. Before finalizing a Request for Proposals (RFP) for the new Depression
Research Program, staff studied the current landscape of mental health challenges and funding gaps
across the U.S., engaged over 160 community members and experts through in-person and virtual
listening sessions across the state, gathered public feedback through a formal Request for Informa-
tion, and solicited input from leaders at fellow public agencies. By the end of the year, a record num-
ber of initial applications (60) responded to the call for proposals. Subsections below describe the
process in greater detail.
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Development

To inform the development of the RFP on precision medicine approaches for depression prevention,
diagnosis, and treatment and to ensure the RFP was responsive to community needs, CIAPM staff
pursued several avenues, including the following:

- Drafting a landscape analysis to better understand published statistics about depression prev-
alence

- Preparing a gap assessment of past, current, and forthcoming research programs on depres-
sion to avoid duplication of existing funding opportunities

- Holding in-person and virtual listening sessions throughout California with underserved com-
munities

- Offering the public the option to provide anonymous feedback or suggestions via a formal
Request for Information

- Conducting informational interviews with out-of-state subject matter experts

Gap Assessment

CIAPM drafted a landscape analysis of published statistics on the prevalence of depression across the
nation, within California, and across racial/ethnic groups and the lifespan. CIAPM also conducted a
gap assessment of active grants and funding opportunities within the U.S. for depression research.
Through surveys of NIH, National Science Foundation (NSF), Substance Abuse and Mental Health
Services Administration (SAMHSA), and the Centers for Disease Control and Prevention (CDC), CIAPM
identified four aspects of precision medicine-focused depression research: machine learning and

big data, community focus, research about historically underrepresented groups, and inclusion of
social determinants of health for individualized treatment. CIAPM identified four opportunities for
the depression RFP development: focus on communities that are representative of California, include
community-based organizations and/or patient groups in research, acknowledge and address social
determinants of health as factors in precision medicine research, and focus on the diagnosis and
prevention of depression.

Listening Sessions

CIAPM connected with community-based organizations and local government mental health depart-
ments through the Mental Health Services Oversight and Accountability Commission’s network of
partners to jumpstart a series of listening sessions in underserved areas across many different areas
of the state. Additionally, CIAPM promoted a public call for any organizations interested in co-hosting
a listening session in their local community, leading to the below list of five entities who hosted:

e Fresno County Department of Behavioral Health, Fresno County, July 28th, hybrid, ~18 youth
e Cancer Patients Alliance, Monterey County, August 2nd, virtual, ~30 community members
e Cambodian Family Center, Orange County, August 3rd, in person, ~18 community providers
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e Riverside University Health System, Riverside County, August 3rd, in person, ~60 community
members and providers

e Two Feathers Native American Family Services, Humboldt County, August 4th, virtual, ~35 com-
munity and tribal members

Altogether, CIAPM hosted five listening sessions, engaging members of the public in the far north-
ern region of the state, the Central Valley, Central Coast, Inland Empire, and Orange County. CIAPM
staff specifically posed questions to participants about the challenges that their communities face,
resources they and their neighborhoods are lacking, their vision for what an optimal future looks like
for their community related to depression, and how academic researchers can more effectively part-
ner with communities.

Request for Information

To supplement the listening sessions and collect feedback from a wider audience throughout Califor-
nia, CIAPM released an RFI, open from July 17 to August 18, 2023. CIAPM received 37 responses from
community-based organizations (CBOs), research institutions, public agencies, and providers.

The RFI consisted of 13 questions covering five topics: demographics, community perspectives,
impact of research, provider perspectives, and additional information. Questions included specific
communities with high rates of depression, community needs and difficulties, ways in which research
can respond to community needs, and guidance for partnerships between researchers and CBOs.

Informational Interviews

CIAPM staff held informational interviews with out-of-state subject matter experts in depression,
mental health, stigma, and/or community-engaged research. The collection of accomplished experts
included those who serve on NIH Councils, received NIH grants, and/or have been featured lecturers
at national and international conferences.

CIAPM staff facilitated the interviews, which included the experts’ responses about major challenges
in depression research, academic-community partnerships, private sector collaborations, and a wish
list of improved research outcomes.
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Subject matter experts

Nii Addy, Ph.D.

Yale University

Valerie Earnéhaw, Ph.D.

University of Delaware

Darrell Hudson, Ph.D.

Washington University

-
‘/ >
Shiv Tandon, Ph.D.

Northwestern University

Release

The activities described above ensured that the Depression Research Program would be responsive

...,_‘\
Teresa Brockie, Ph.D.

Johns Hopkins University

Joseph Himle, Ph.D.

University of Michigan

Sahnah Lim, PhD, MPH, MIA

New York University

Susan Shortreed, Ph.D.

Kaiser Permanente Washington
Health Research Institute
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Emory University
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University of North Carolina
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to community needs and informed by subject matter experts. The program aims to drive innovation
by applying a precision medicine approach to improve outcomes for patients with, or at risk for,
depression, particularly as a path to reduce health inequities. CIAPM will award up to nine million
dollars total across three to five independent research teams ($1.8 to $3 million per team) over a
three-year project term.

CIAPM released the RFP on September 22, 2023, disseminated a press release (see Appendix), and
held an informational webinar on October 2, 2023. The proposal submission process is divided into
three stages:

Stage 1: Letters of Intent (LOI), due October 30, 2023 (required, but non-binding and not scored)
Stage 2: Concept Proposals, due December 1, 2023 (required, scored, need prior LOI submission)
Stage 3: Full Proposals (by invitation) due February 15, 2024 (only a subset will advance to this stage)

California-based research teams must be co-led by at least one non-profit academic research insti-
tution and at least one non-profit community-based organization, patient advocacy group, commu-
nity clinic, or public or tribal entity that provides support to people with, or at risk for, depression.
Co-leadership by academic and community partners is defined in greater detail as a co-equal part-
nership with shared decision-making authority and involvement from the design phase through
implementation and evaluation. Candidates were provided a two-page list of resources curated by
CIAPM staff about developing and fostering effective academic-community partnerships. By the full
proposal stage, projects must also include at least one collaborator from the private sector who con-
tributes in-kind, financial, or other resources to the project.

Total Number Number of California Institutions
Letters of Intent 60 25
Concept Proposals 41 22
Expected Finalists 10-15 >5
Expected Awardees 3-5 3-5

Selections Process

CIAPM recruited an out-of-state expert selection committee (full biographies in Appendix E) to re-
view Concept and Full Proposals, recommend which proposals advance to the Finalist stage and are
invited to submit Full Proposals, and recommend awardees from the Finalist pool. CIAPM intends to
announce awards in Summer 2024 with project start dates likely to occur in Fall 2024.

34



Expert Selection Committee

Chair Bruno Anthony, PhD Justin Baker, MD, PhD
Olusola Ajilore, MD, PhD Professor Associate Professor
Professor University of Colorado Harvard University

University of lllinois at
Chicago

Crystal Barksdale, PhD, Joyonna Gamble-George, Annie Fox, PhD
MPH MHA, PhD
Associate Professor
Program Director Associate Research Scientist
Massachusetts General
National Institute on Minority Yale University Hospital Institute of Health

Health and Health Disparities Professions

Yolangel Hernandez Suarez, Darrell Hudson, PhD, MPH Patricia Kerig, PhD
MD, MBA
Associate Professor Professor
Associate Professor . ) o . .
Washington University in University of Utah
Florida International University St. Louis
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Sahnah Lim, PhD, MPH, Ziad Nahas, MD, MSCR

MIA
Professor

Assistant Professor S )
University of Minnesota

New York University

Anne Saw, PhD Arash Shaban-Nejad, PhD,

MPH, MSc
Associate Professor

o Associate Professor
DePaul University

University of Tennessee Health
Science Center

Madhukar Trivedi, MD Jurgen Unutzer, MD, MPH,
MA
Professor
Professor

University of Texas

University of Washington
Southwestern
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Katherine Sanchez, PhD,
LCSW

Associate Investigator

Baylor Scott & White Research
Institute
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Susan Shortreed, PhD

