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Organization Profile

Organization Description
A brief overview of the organization, including its mission, history, and key programs or services.

The United States Cattlemen’s Association (USCA) is a national, producer-led trade association founded
in 2007 to represent the interests of U.S. cattle producers in federal policy, regulatory, and market
development efforts. Based in Billings, Montana, USCA works to ensure a strong, competitive, and
sustainable U.S. beef industry by advocating for fair and transparent markets, science-based regulations,
and policies that support cattle producers and rural communities.

Key USCA activities include advocacy based on the best available science, producer education, and
strategic partnerships that connect cattle producers with emerging research, risk-management tools, and
value-added market opportunities. Through these efforts, USCA serves as a conduit between producers,
policymakers, researchers, and supply-chain partners to advance initiatives that strengthen producer
value, enhance consumer trust in beef, and expand demand for U.S. beef in domestic and international
markets.

Affiliated Organizations
Organizations that have a formal relationship with the parent organization, which may include staff support, shared resources,
and the management of administrative functions.

The United States Cattlemen’s Association (USCA) will serve as the primary contractor and administrative
lead, overseeing project coordination, reporting, and financial management. Duke University (Dr. Eric
Westman) and the University of Florida (Dr. Angelica Ahrens) will participate as subcontracted research
partners, responsible for clinical implementation, data collection, analysis, and scientific dissemination
under formal subcontracts with USCA. The BAM Program will operate under a collaborative governance
structure led by Drs. Ahrens and Westman, with defined responsibilities, regular scientific and operational
coordination, and shared oversight of recruitment, intervention delivery, biospecimen acquisition, data
management, analysis, and dissemination activities to ensure continuous alignment throughout study
execution. USCA will maintain program oversight through predefined project milestones, scheduled
scientific and financial progress reports, cross-institutional leadership meetings, review of enrollment and
study performance metrics, data quality monitoring, and budget oversight. This governance structure will
provide strategic oversight, facilitate timely identification and resolution of operational challenges, ensure
accountability across all collaborating institutions, and maintain alignment with Beef Checkoff priorities
and program objectives throughout the award period.

SELECTED SUBCONTRACTORS: Duke University will serve as the clinical implementation and therapeutic
carbohydrate restriction (TCR) leadership center. Led by Dr. Eric Westman, a pioneering, established
medical doctor and a nationally recognized expert in therapeutic carbohydrate restriction and ketogenic
dietary interventions, Duke will oversee clinical execution of the intervention, including participant
recruitment within established clinical populations, TCR counseling and adherence frameworks,
protocolized medication deprescribing strategies, adverse event monitoring, and clinical safety oversight.
Both institutions will together build the clinical and analytical framework to operationalize this study.
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Duke will provide critical expertise in pragmatic clinical implementation and identification of clinically
meaningful patient-reported outcomes, metabolic measures, medication utilization metrics, and
healthcare outcomes needed to optimize study design and interpretation. The University of Florida (UF)
will serve as the primary scientific and operational coordinating center, overseeing overall study design,
implementation logistics, biospecimen workflows, data capture infrastructure, and longitudinal research
coordination and lead the data integration. UF’s established advanced computing environment
(HiperGator), including high-performance computing resources with geographically separated data
backup systems, will support secure management and data analysis. The clinical trial will be supported by
a focused team across the two institutions and established institutional infrastructure at both universities

to ensure successful implementation, participant coordination, data integrity, and regulatory compliance.

Importantly, this AR will establish a comprehensive research framework extending beyond execution of
the primary trial, including IRB approval through a unified reliance framework, clinical trial registration
at clinicaltrials.gov, protocol and participant-facing workflows, REDCap-based data systems, survey
architecture, biospecimen and biorepository workflows, and downstream multi-omic and computational
analysis pipelines. Together, these resources create a reproducible and scalable evidence-generation
platform that supports the current trial while enabling additional longitudinal, mechanistic, and
translational analyses as the BAM program develops.

Section 1: Overview

Executive Summary

Following a selective evaluation process of potential subcontractors, USCA identified the opportunity to
support a unique research program that the leadership and scientific advisors believe has the potential to
generate definitive evidence with broad clinical, scientific, and industry relevance. We propose, in
collaboration with our subcontractor subject-matter experts, the launch of the Beef and Metabolic Health
(BAM) Program led by Drs. Ahrens and Westman. With AR2712, BAM will establish the first large-scale
randomized clinical trial evaluating a beef-forward TCR intervention in adults with advanced type 2
diabetes (T2D) and multimorbidity.

The Randomized Controlled Trial (RCT) of 100 adults with complex T2D, representing three of the four
primary activities of this AR, will generate rigorous evidence evaluating the role of beef within therapeutic
nutrition and has the potential to strengthen clinical confidence regarding beef as part of evidence-based
metabolic health strategies. The fourth activity will pilot a complementary dissemination and education
framework, extending the value of the clinical study by evaluating whether evidence-based
communication about the study findings influences consumer understanding, dietary adoption, and
purchasing behaviors among individuals who are not participating in the trial.

Together these activities establish the BAM Program as more than a single clinical study: they create an
integrated, scalable, evidence-generation platform spanning clinical outcomes, dietary behavior,
consumer purchasing, biospecimen collection, and evidence translation. AR2712 therefore generates
both the proposed evidence and the infrastructure, cohort, biorepository, and analytical framework
needed to address additional questions — including durability of response, biological mechanisms, diverse
populations, family- and community-oriented nutrition initiatives, and broader evidence translation
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efforts designed to strengthen consumer confidence and support sustained demand for beef — without
rebuilding the underlying research framework. This investment generates both the evidence and the
platform required to extend that evidence.

What this AR delivers: A 100-participant randomized controlled trial, SMART intensification component,
open-label extension within the defined study period, pilot dissemination study, longitudinal consumer
purchasing analyses, specified microbiome analyses, longitudinal biospecimen collection, and the
regulatory and data systems required to conduct the research.

What this AR establishes: The BAM research infrastructure, longitudinal cohort, biorepository,
computational and analytical pipelines including a purchasing-data pilot, and evidence-translation
framework.

What those assets enable: Longer-term follow-up, deeper multi-omic and mechanistic analyses,
expansion to additional populations, larger evidence-translation studies, family- and community-oriented
initiatives, and additional clinical questions that can build directly on the BAM cohort and infrastructure.

THE OPPORTUNITY: Type 2 diabetes and related metabolic diseases continue to rise in the United States
despite decades of dietary guidance and expanding pharmacologic treatment options, creating substantial
clinical and economic burden (1-4). Per the National Health and Nutrition Examination Survey 2009-2016,
only 12.2% of the American public meet the clinical criteria to be considered metabolically healthy (4).
Individuals with advanced type 2 diabetes and multimorbidity represent one of the highest-risk patient
populations in America, experiencing progressive disease, substantial medication burden, reduced quality
of life, and frequent healthcare utilization (5-6). Co-occurring heart failure or chronic kidney disease (CKD)
especially in patients with type 2 diabetes is associated with increased premature mortality (6).

Despite representing the patients with the greatest potential need for effective therapeutic strategies,
individuals with advanced disease and multiple comorbidities are frequently underrepresented in clinical
trials due to restrictive eligibility criteria, safety concerns, and the complexity of managing competing
medical conditions. As a result, critical evidence gaps remain regarding how dietary interventions can be
safely and effectively implemented in the very populations experiencing the greatest disease burden. A
review of the clinical trial literature, including NCBI’s clinicaltrials.gov repository, confirms that no
randomized trial of comparable scale, rigor, and clinical scope currently exists in this intended population.
Although nutritional approaches including therapeutic carbohydrate restriction show substantial benefit
in the clinic (7-8), it will take rigorous, randomized controlled trials to definitively establish the role of such
nutritional approaches in reversing metabolic disease, especially complex conditions like type 2 diabetes
with significant co-morbidity. Current trials are lacking in sample size, length of the intervention —or even,
fundamentally, the potency of the diet. In a meta-analysis of 23 published studies (7), the median sample
size was only 46 individuals, the median length of follow-up was 6 months, only two studies included
conditions like NAFLD and CHD (seven studies excluded patients using insulin); 11 were missing outcome
data in at least 20% of subjects, seven studies did not measure adherence, and only two studies actually
restricted total carbohydrate intake to <20 g/day (the threshold needed in order to achieve the metabolic
state of ketosis).

Critical evidence gaps remain regarding long-term dietary strategies, durability and adherence of
carbohydrate-restricted approaches, biological mechanisms underlying response, medication reduction,
and translation of clinical evidence into real-world practice. The BAM Program directly addresses these
gaps through an integrated framework combining randomized clinical evaluation, mechanistic
investigation, long-term follow-up, and evidence translation activities.
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EVALUATING HIGH-RISK PATIENTS HISTORICALLY UNDERREPRESENTED IN CLINICAL TRIALS: The
proposed flagship clinical trial is designed to evaluate a beef-forward, higher-protein therapeutic
carbohydrate restriction framework in which beef serves as the cornerstone protein source within a
flexible low-carbohydrate dietary model for improving metabolic health in individuals with advanced type
2 diabetes and complex multimorbidity. This population represents those with the greatest potential to
benefit from improved glycemic control (6), reduced medication burden, and improved long-term
outcomes, yet remains underrepresented in clinical trials due to safety concerns, competing medical
conditions, and restrictive eligibility criteria. This BAM study represents a significant step forward in
evaluating beef not simply as a protein source, but as a central component of a therapeutic dietary
strateqy for metabolic disease. Participants are real-world patients, who will be encouraged to incorporate
beef regularly as a primary protein source while retaining flexibility to support individual preference,
adherence, and clinical context. This design reflects real-world dietary behavior while enabling rigorous
evaluation of beef as a practical, scalable component of evidence-based nutrition strategies.

FOUR INTEGRATED ACTIVITIES TO “MOVE THE NEEDLE” — FROM CLINICAL EVIDENCE TO REAL-WORLD
BEHAVIOR CHANGE: The study is centered around a patient population that historically gets left behind
in medical research and clinical trials especially. The proposed study is feasible and safe in this high-risk
population, uniquely because of Dr. Westman’s more than 25 years of clinical experience treating complex
metabolic diseases using therapeutic carbohydrate restriction (8). He has developed and clinically refined
structured medication deprescribing and monitoring protocols for this approach, providing an established
framework for safe implementation in individuals with advanced metabolic disease. The Duke Keto
Medicine Clinic that he co-founded and leads to this day is built upon these very principles, where he has
treated over 15,000 patients since its inception. The team combines Dr. Westman’s extensive clinical
expertise in metabolic disease management with Dr. Ahrens’ expertise in systems biology, microbiome
science, and longitudinal clinical research.

Within this FY27 AR2712, Drs. Ahrens and Westman will conduct four integrated activities: (1) a multi-
site randomized clinical trial comparing TCR to standard of care in 100 patients; (2) a SMART-based
intensification strategy evaluating whether progressively greater adherence to a more carbohydrate-
restricted, beef-forward dietary approach results in incremental improvements in metabolic, clinical, and
patient-reported outcomes within the primary RCT; (3) open-label extension of the RCT, providing the TCR
intervention to patients in the usual-care arm after their 12-month trial has ended; and (4) a pilot
dissemination and education study extending beyond traditional scientific communication to evaluate
how evidence-based education influences consumer understanding, confidence, dietary adoption, and
real-world purchasing behaviors. This pilot enables future studies of generalizability at scale.

Together, these activities address several critical translational questions:
1. Core RCT: Does beef-forward therapeutic carbohydrate restriction work? Does the intervention
change purchasing behavior?
2. SMART intensification: Does greater adherence produce greater benefit?
Open-label extension: Do benefits last? Is the lifestyle sustainable beyond a trial?
4. Pilot dissemination study: Can evidence change behavior in a trial-naive subset of individuals?

w

This framework enables future study by the Investigators on whether the lifestyle is sustainable beyond
the trial and to what extent benefits last, as the BAM trial will build the possibility for long-term follow-
up into the IRB framework.
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RIGOROUS EVALUATION: This project intends to generate the level of gold-standard evidence that is
needed for clinicians and guideline committeesto more confidently include beef as part of
evidence-based dietary strategies for cardiometabolic disease. The study will evaluate not only
traditional clinical outcomes, but also the biological mechanisms underlying response through
comprehensive microbiome, metabolomic, and proteomic analyses. The work aligns with the priorities
reflected in the 2025-2030 Dietary Guidelines for Americans (DGA), including attention to gut health and
the microbiome, encouraging protein intake at every meal, limiting added sugars, incorporating healthy
fats, and reducing reliance on highly processed foods (9). By rigorously evaluating a beef-forward TCR
intervention in a real-world clinical setting, the BAM project will address important evidence gaps
regarding how beef can be incorporated into evidence-based dietary management of advanced disease.

If successful, the findings have the potential to strengthen the scientific foundation supporting beef,
providing clinicians with higher-quality evidence in beef’s role in cardiovascular disease and type 2
diabetes. Current clinical guidance has been developed in the context of available evidence, which
remains limited regarding the role of beef as part of structured therapeutic nutrition approaches for
individuals with metabolic disease. For example, recent diabetes and cardiovascular nutrition
recommendations have emphasized reducing intake of red meat or selecting alternative protein sources,
reflecting ongoing uncertainty regarding the appropriate role of beef within disease-management
strategies (10-11). However, these recommendations have not been informed by large randomized
clinical trials evaluating beef as a component of a carefully designed, nutrient-dense, therapeutic
dietary intervention.

By generating this evidence, BAM has the potential to address an important knowledge gap, expanding
the evidence base for appropriate clinical use of beef will increase confidence among healthcare
professionals and consumers, supporting broader adoption of beef within health-oriented dietary
patterns and contributing to sustained demand across the beef value chain. Importantly, the goal of BAM
is not simply to demonstrate that beef can be part of a healthy diet (12), but to rigorously evaluate
whether beef can serve as a cornerstone component of a therapeutic dietary strateqy capable of reversing
significant_metabolic disease: improving glycemic control, reducing metabolic disease burden, and
supporting meaningful clinical improvements in individuals with advanced type 2 diabetes (13). No large
randomized controlled trial has evaluated whether a simplified, beef-forward therapeutic carbohydrate
restriction approach can improve metabolic outcomes, overcome non-response to initial dietary
intervention, or achieve durable adherence in high-risk adults with advanced type 2 diabetes and
multimorbidity. The SMART-based adaptive design (14) embedded within BAM addresses this critical
evidence gap by enabling causal evaluation of whether additional dietary intensification provides
incremental improvements when initial carbohydrate restriction is insufficient. Treatment success in
advanced diabetes should not be measured solely by improvements in biomarkers, but also by reduced
medication burden, improved metabolic independence, and sustainable health outcomes. Thus, the
integration of protocolized medication management, a central innovation of the BAM framework, enables
rigorous evaluation of clinical improvement alongside medication reduction. Under physician supervision,
the protocolized approach developed and clinically refined by Dr. Eric Westman will enable safe reduction
of insulin and other glucose-lowering medications as metabolic improvements occur.

A LONG-TERM, CONNECTED INVESTMENT: Within the landscape of Beef Checkoff research, this
Authorization Request represents a unique investment in generating clinical, mechanistic, and
implementation-ready evidence for the role of beef within therapeutic nutrition. This study is unique in
that, rather than evaluating isolated components of nutrition or consumer perception alone, BAM
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integrates a pragmatic randomized clinical trial, longitudinal clinical outcomes, medication utilization,
biological mechanisms, and real-world behavioral measures within a single translational
framework. Together, the integrated BAM activities will generate comprehensive evidence evaluating
whether beef-forward TCR works, whether greater dietary adherence produces additional benefit,
whether improvements can be sustained over time, and whether evidence-based education can translate
into real-world consumer adoption. Expected outcomes include rigorous clinical evidence regarding
safety, efficacy, and durability; mechanistic insights through pre/post microbiome characterization;
objective measures of dietary adoption and purchasing behavior; and implementation resources designed
to inform clinicians, consumers, and stakeholders — achieved through four synergistic activities designed
to launch the BAM Program for maximum ROI to the Beef Checkoff.

This project directly advances Beef Industry Long Range Plan priorities related to Innovation, Science,
Research and Continuous Improvement; Public Engagement and Building Confidence; and Sustainable
Industry Outcomes. Given the integrated nature of the North American beef supply chain, the impact of
BAM extends beyond domestic healthcare settings. Generating high-quality evidence regarding beef’s
role in metabolic health has the potential to support consumer confidence and evidence-based dietary
discussions across key partner markets, including Canada and Mexico, where shared challenges related to
chronic disease, including increasing rates of complex type 2 diabetes (15-16), create similar needs for
credible nutrition information regarding the potential role of beef within evidence-based approaches to
metabolic disease management. By establishing rigorous evidence regarding the role of beef as part of
evidence-based dietary strategies for metabolic health, BAM has the potential to inform future clinical
guidance, improve consumer confidence, and support sustained demand for beef as a valued, accessible,
and scientifically supported protein source.
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Section 2: Funding Proposal(s)

Proposal A

Goal Statement: Generate and translate gold-standard clinical evidence to evaluate and support the
role of beef-forward therapeutic carbohydrate restriction in improving metabolic health, reducing disease
burden in advanced type 2 diabetes, and informing evidence-based dietary decisions among clinicians and
consumers. Measure how evidence-based dissemination strategies resulting from this clinical evidence
influence clinician decision-making, consumer confidence, dietary adoption, and purchasing behavior.

l. Strategy

A.Operating Environment Assessment (Market, Situation, or Landscape)

THE PUBLIC HEALTH NEED: Rates of type 2 diabetes (T2D) and other diet-related chronic diseases
continue to rise in the United States. Diabetes is a multi-organ disease that accelerates complications
across cardiovascular, renal, neurologic, and vascular systems, dramatically compounding healthcare
burden and cost [1-3]. An estimated 40.1 million Americans live with diabetes (representing 12.0%
percent of the U.S. population), many of whom are undiagnosed, per the National Diabetes Statistics
Report [4,5]. Patients with T2D have a 2-3-fold higher risk of cardiovascular disease, especially
obstructive peripheral arterial disease and heart failure [6]. Those with prior myocardial infarction are
at exceptionally high risk of recurrent cardiac events and premature death [6—8]. These individuals
continue to deteriorate despite requiring escalating medications, lifelong insulin therapy, and costly
injectable drugs [9]. Although intensive pharmacotherapy can reduce blood sugar and hemoglobin
A1C (HbA1c), it often leads to weight gain, hypoglycemia risk, and rising healthcare costs [10] as well
as poor adherence and increased risk of adverse medication interactions [9]. Nevertheless, the
prevailing paradigm is to intensify pharmacologic treatment, not to reverse disease with therapeutic
nutrition [11-13]. This cycle undermines the health and productivity of the U.S. population,
positioning millions of Americans at risk of serious complications while imposing personal and
economic costs that threaten national health resilience. With estimated annual costs of $412.9 billion,
per the Economic Costs of Diabetes in the U.S., and one of every four healthcare dollars spent in the
U.S. attributable to the disease [1], the time has come for a paradigm shift. Health-augmented models
demonstrate the global burden of diabetes amounts to $78.7 trillion [14]. The economic medical-
related hardship that is more prominent in diabetes patients increases adverse financial outcomes,
distress, nonadherence and delayed medical care [15,16]. Spending on insulin alone in the U.S. has
tripled in the past 10 years, to $22.3 billion in 20221. This trajectory is clinically and personally
unsustainable, economically costly — and, in our view, largely preventable. This represents the Need:
This trajectory is clinically unsustainable, economically costly, and highlights the urgent need for
effective therapeutic strategies capable of reducing disease burden rather than simply slowing
progression.

THE EVIDENCE GAP: Dietary strategies that target the underlying metabolic drivers of T2D—
particularly carbohydrate intake and insulin demand—may offer a highly effective and scalable
alternative to increasing pharmacologic loads. Emerging evidence supports carbohydrate restriction
for improving glycemic control and reducing medication burden especially in obesity reversal [17-19];
however, prior studies have been small [20], short-term, multi-arm, or too complex to achieve
durability (Knowledge Gap supporting Constraints #1-3). Large, intensive lifestyle interventions
incorporating multiple components (reduced caloric intake, education, and physical activity) fail to
show impacts on cardiovascular risks [21]. Other interventions are very intensive [22] and could be
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difficult to maintain. Long-term success remains a challenge [23]. Existing trials are also typically short
in duration, not randomized [24,25], multi-component [25], insufficiently carbohydrate-restricted
[26], or do not verify metabolic adherence through objective ketone measurement (Knowledge Gap
supporting Constraint #2, especially). As a result, the field lacks definitive long-term evidence of the
role of TCR in treating diabetes, especially a beef-forward formulation.

In practice, comprehensive lifestyle change is rarely implemented with sufficient intensity, duration,
or metabolic verification and can be challenging for patients to maintain [27]. Lifestyle intervention is
widely recommended and is cited by the American Association of Clinical Endocrinology (AACE) as
“underlying all therapy” (Opportunity supporting Constraint #1-2), yet guidelines also endorse early
combination pharmacotherapy—initiated at A1C >7.5% or sooner in high-risk patients—to achieve
rapid glycemic control and address cardiometabolic comorbidities [28]. One contributing factor to the
lack of efficacy of prior lifestyle interventions is that the historical governmental guidelines did not
address the growing metabolic problems in Americans (Knowledge Gap supporting Constraints #1-2).
The advent of the new Dietary Guidelines for Americans delivers an opportunity to revisit the role of
meat and other protein sources (Opportunity supporting Constraint #1-3). The proposed beef-forward
Therapeutic Carbohydrate Restriction (TCR) intervention upon which our “Beef as Medicine” program
is built is consistent with the new DGA [29]. The new DGA [29] promotes the consumption of “real
food”, emphasize including protein at each meal, recommend limiting added sugars and refined
carbohydrates, encourage reducing reliance on highly processed foods, and newly acknowledge
lower-carbohydrate dietary patterns as a viable option for people with diet-related chronic disease
when clinically appropriate. There is even a section stating that low carbohydrate diets as a preferred
strategy if metabolic problems are present. For our non-pharmacological treatment, as carbohydrate
intake decreases, dietary protein and fat sources become increasingly important determinants of
nutritional adequacy, adherence, and health outcomes. Beef is a high-quality, nutrient-dense protein
source that provides essential nutrients including vitamin B12, selenium, iron, zinc, and other
bioavailable micronutrients; however, at the same time, there remains uncertainty among consumers
and healthcare professionals alike regarding its place in daily meals, particularly for individuals with,
or at risk for, cardiometabolic disease (Key Motif for Constraints #1-3) [30].

Clinicians continue to lack definitive evidence regarding the long-term effectiveness of a simplified
therapeutic carbohydrate restriction approach, particularly one centered on beef as a primary protein
source. Large, rigorous, randomized clinical trials are necessary to address fundamental evidence gaps
and provide healthcare professionals and consumers with stronger evidence regarding the role of
beef in sustainable dietary approaches that improve health.

THE POPULATION AND POTENTIAL IMPACT: The proposed flagship clinical trial is designed to
evaluate a beef-forward, higher-protein therapeutic carbohydrate restriction framework in which
beef serves as a cornerstone protein source within a flexible low-carbohydrate dietary model for
improving metabolic health in individuals with advanced type 2 diabetes and complex multimorbidity.
This population represents those with the greatest potential to benefit, yet remains
underrepresented in clinical trials due to safety concerns, competing medical conditions, and
restrictive eligibility criteria. Although these individuals have the greatest potential to benefit from
effective therapeutic nutrition, patients with advanced T2D and multimorbidity are frequently
excluded from randomized dietary trials because of restrictive eligibility criteria, competing medical
conditions, and safety concerns. Consequently, the populations experiencing the greatest disease
burden remain those for whom the least evidence exists.
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What is needed is a simple, pragmatic design compared directly to standard of care. Our proposal and
its outputs are centered directly around this need. Therapeutic carbohydrate restriction is a promising
approach for improving glycemic control and reducing medication burden to address chronic
metabolic disease. Raising awareness that remission is achievable—particularly with early,
sustained weight loss that preserves B-cell function—is critical to enabling timely intervention and
improving long-term outcomes (Opportunity to address Constraints #1-2 especially) [31]. The role of
therapeutic carbohydrate restriction, and beef in particular, must be evaluated in the context of long-
term clinical outcomes, including improvements in cardiometabolic health, durability of response,
medication reduction, patient adherence, quality of life, and long-term sustainability. We propose to
study this approach in high-risk patients with advanced type 2 diabetes living with multimorbidity,
who are among the least studied as they are high risk (Opportunity to address all Constraints #1-3),
but have the most to gain (and also lose) from such an approach.

THE OPPORTUNITY: Large, pragmatic randomized clinical trials are needed to establish whether beef
can serve as a practical, evidence-based cornerstone protein within therapeutic carbohydrate
restriction. A substantial evidence-to-practice gap exists in nutrition—particularly regarding
therapeutic carbohydrate restriction and the role of beef in metabolic health. Although clinicians
widely recognize the importance of nutrition in preventing and treating chronic disease, many report
limited formal nutrition training and insufficient evidence to confidently recommend specific dietary
strategies. As an example, national surveys indicate that 59% of cardiologists spend fewer than three
minutes discussing nutrition with patients, approximately 90% report minimal nutrition education
during training, and only 1% feel highly qualified to provide nutrition counseling although 95% still
maintain the belief that “personally providing patients with at least basic nutrition information” is
part of their professional responsibility [32]. Nutrition is not prioritized in medical education and
remains underutilized as a therapeutic tool in routine clinical care. This gap is particularly evident for
therapeutic carbohydrate restriction and the role of beef within metabolic health, where uncertainty
persists despite growing interest. Current cardiovascular nutrition recommendations generally
emphasize limiting red meat intake and prioritizing alternative protein sources; however, these
recommendations are not based on large randomized clinical trials evaluating beef as a component
of a carbohydrate-restricted therapeutic dietary strateqy for advanced metabolic disease. BAM is
designed not simply to generate new evidence, but to generate the kind of evidence clinicians are
willing to use, and to increase confidence and clarify the role of beef in metabolic disease among both
healthcare professionals and patients alike.

Drs. Ahrens and Westman have designed The Beef and Metabolic Health (BAM) Program to generate
the rigorous clinical evidence needed to support informed discussions between healthcare
professionals and patients regarding the role of beef-forward therapeutic nutrition in advanced
metabolic disease. The proposed work is expected to address these converging scientific, clinical, and
implementation gaps through a comprehensive translational research platform. By integrating
randomized clinical evaluation, mechanistic biology, long-term follow-up, and evidence translation,
BAM is designed to generate definitive evidence regarding whether beef-forward therapeutic
carbohydrate restriction can improve metabolic health, reduce medication burden, support sustained
dietary adherence, and strengthen consumer confidence through rigorous science. No randomized
clinical trial of this magnitude, duration, biological depth, and implementation scope currently
exists. Importantly, treatment success will be evaluated not only by improvements in biomarkers, but
also by reductions in medication burden, an outcome with substantial implications for both patients
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and healthcare systems. Moreover, beyond generating clinical evidence, BAM is designed to evaluate
how rigorous scientific findings translate into consumer understanding and real-world purchasing
behavior, addressing a critical gap between evidence generation and implementation. The BAM study
represents a significant step forward in evaluating beef not simply as a protein source, but as a central
component of a therapeutic dietary strategy for metabolic disease.
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B. Long-Term Strategy and Rationale

Long-term, this work is designed to generate a rigorous clinical evidence base capable of shifting
behavior across multiple stakeholder groups—including consumers, clinicians, health systems, and
beef producers—by directly testing foundational assumptions about a beef-forward lifestyle in
America, specifically a beef-forward, clinical-grade TCR. The central assumption underlying this work
is that if beef-forward dietary strategies can be shown, through rigorous randomized clinical evidence,
to safely improve metabolic and cardiovascular health in advanced type 2 diabetes across diverse
populations, this will meaningfully alter how these diets are perceived, prescribed, adopted, and
promoted, ultimately leading to considerable change in purchasing behaviors.

Among Beef Checkoff—funded research efforts, the “Beef and Metabolic Health” Program is uniquely
positioned as it proposes a single, large, pragmatic randomized clinical trial in high-risk, multimorbid
type 2 diabetes that generates beef-specific clinical, mechanistic, and implementation-ready
evidence rather than a collection of smaller, topic-focused projects.

Significant uncertainty remains regarding the optimal dietary composition for long-term metabolic
health, particularly as obesity, Type 2 Diabetes, cardiovascular disease, and metabolic syndrome
continue to rise despite decades of dominant dietary paradigms emphasizing grain-based nutrition.
At the same time, consumers and clinicians are increasingly navigating competing and often
conflicting dietary narratives, many of which create confusion regarding the role of animal-source
foods. The updated 2025 Dietary Guidelines for Americans (DGA) create an important opportunity to
rigorously evaluate how nutrient-dense protein sources—particularly beef—fit within evidence-based
dietary treatment for chronic disease. Yet critical questions remain regarding the long-term safety,
sustainability, cardiovascular effects, affordability, and clinical efficacy of beef-forward dietary
patterns. To date, much of the available evidence informing these discussions has relied on
observational studies, short-duration feeding studies, or interventions not designed to assess real-
world implementation, medication reduction, or long-term adherence. This project directly addresses
these gaps through a randomized clinical trial with integrated deprescribing, longitudinal follow-up,
adaptive intensification, and open-label extension, allowing for causal inference regarding both
efficacy and sustainability over time. Importantly, BAM extends beyond traditional clinical research
by measuring the downstream impact of scientific evidence through pilot dissemination activities
linked with objective consumer purchasing data, providing a unique assessment of whether evidence-
based education translates into measurable changes in consumer confidence, dietary adoption, and
real-world purchasing behavior.

Sustained adoption of a beef-forward TCR depends on changing behavior across multiple audiences:
patients, families, clinicians, and healthcare systems. Thus, our proposal operates under the necessary
assumption that eligible individuals will change their eating behaviors. Our long-term strategy,
however, is built on the assumption that clinical efficacy alone is insufficient to drive
adoption. Instead, durable behavior change requires directly addressing the practical, economic,
social, and clinical barriers that shape food choices and treatment decisions. Supporting the feasibility
of this assumption is the 25+ years of clinical TCR implementation upon which Dr. Westman has built
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the renowned Keto Medicine Clinic at Duke University. His 15,000+ patient base demonstrates that
TCR is feasible for different populations combating chronic disease and that the misconceptions
surrounding a low-carb lifestyle can be curbed. We will now fine-tune this approach to achieve a beef-
forward TCR, as well as a carnivore intensification. This AR targets four major barriers limiting wider
implementation of beef-forward carbohydrate restriction in chronic disease management:

e  First, social and cultural integration remain major barriers. A prevailing assumption is that
carbohydrate-restricted eating is isolating, incompatible with family meals, and difficult to
sustain in social environments. Our intervention directly addresses this through coaching,
meal-planning frameworks, social-setting strategies, and family-level implementation
support designed to make this dietary pattern practical, enjoyable, and socially durable.

e Second, economic uncertainty limits adoption. Many consumers perceive beef-forward
dietary strategies as prohibitively expensive, despite the substantial financial burden imposed
by chronic medication use, ultra-processed “health” foods, and progressive disease
complications. This project will explicitly evaluate food costs, medication cost offsets, and
broader economic tradeoffs to better define the real-world affordability of TCR.

e Third, health safety concerns remain a major source of consumer hesitation and producer
mistrust. Persistent public messaging has created uncertainty around the role of beef in
metabolic health, cardiovascular risk, and chronic disease. By pairing intensive biomarker
surveillance, medication monitoring, and supervised deprescribing protocols, this trial will
generate high-quality evidence on safety while improving consumer confidence in beef as
part of a therapeutic dietary strategy.

e Fourth, clinical implementation remains constrained by physician training and therapeutic
inertia. Most physicians are not trained to initiate carbohydrate restriction in patients using
glucose-lowering medications, creating substantial barriers to adoption. A central innovation
of this proposal is integration of Dr. Eric Westman’s therapeutic carbohydrate restriction-
specific deprescribing algorithm, which provides a structured, clinically validated framework
for safely reducing medications as metabolic health improves. This directly addresses one of
the largest implementation barriers in real-world diabetes care.

The long-term behavioral assumption is that stronger clinical evidence will increase confidence among
consumers considering beef-forward dietary therapy, improve physician willingness to recommend
and supervise these approaches, support development of educational tools and clinical
implementation frameworks, and reduce persistent misconceptions surrounding the safety and
practicality of beef-rich dietary patterns. These findings will directly inform future consumer
information materials, clinician training modules, and translational marketing strategies aimed at
communicating evidence-based benefits of beef as a nutrient-dense therapeutic food. In doing so,
this work has the potential to expand domestic beef demand and consumption, strengthen trust
between consumers and producers, reduce healthcare costs associated with chronic disease, and
support broader market opportunities both in the U.S. and internationally, particularly in regions
facing rapidly rising metabolic disease burdens and population growth. Broader impacts may include
strengthening domestic and international confidence in these dietary approaches, enhancing foreign
beef markets also facing increasing burdens of metabolic disease (e.g., in Mexico where diabetes is
the second leading cause of death [1] and in Canada, where diabetes contributes to 40% of all heart
attacks [2]).
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Collectively, this work is designed not only to test efficacy, but to create an implementation-ready
framework for broader translation. By addressing behavioral feasibility, family integration, economic
realities, safety perceptions, and clinician confidence simultaneously, this project aims to reduce
barriers to adoption, strengthen consumer trust in beef-forward therapeutic nutrition, and generate
actionable evidence capable of influencing dietary guidance, clinical care pathways, and producer-
consumer confidence over the long term. Beyond clinical outcomes, this project will generate
actionable evidence to inform future communication, education, and marketing strategies for beef-
forward therapeutic nutrition. By systematically testing common assumptions surrounding cost,
safety, adherence, and family feasibility, the findings can be translated into evidence-backed
consumer messaging, clinician education modules, and implementation tools designed to improve
trust, adoption, and long-term utilization.
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C. Past Performance and Evaluation Results

The team has demonstrated successful execution of prospective studies involving patient
recruitment, longitudinal follow-up, biospecimen collection, processing, data management, and
advanced statistical approaches. This includes large-scale human nutrition studies, multi-omic
profiling, and intervention-based metabolic research directly relevant to the proposed project.
Together, the team brings complementary expertise spanning therapeutic carbohydrate restriction,
animal-source food-based dietary interventions, deprescribing medicine, microbiome science,
metabolomics, proteomics, and systems-level biomarker discovery.

Dr. Eric Westman brings over 25 years of clinical and research experience in therapeutic carbohydrate
restriction and ketogenic interventions, having treated more than 15,000 patients with obesity,
advanced Type 2 Diabetes, cardiovascular disease, and metabolic syndrome through the Duke Keto
Medicine Clinic. He has developed one of the most established therapeutic carbohydrate restriction—
specific medication deprescribing algorithms currently in use, which is central to safely implementing
dietary intervention in insulin-treated and medically complex populations. His work has helped
establish the clinical foundation for low-carbohydrate and animal-source-focused dietary therapy in
metabolic disease and has directly informed national and international dietary treatment frameworks.

Dr. Angelica Ahrens contributes extensive expertise in longitudinal human cohort studies, microbiome
ecology, biomarker discovery, and multi-omic integration across nutrition and disease states. Her
work has focused on identifying early-life biological predictors of chronic disease through integration
of microbiome, proteomic, and metabolomic data, including large prospective birth cohorts and
nutrition-linked disease models. This systems biology expertise is critical for understanding
mechanistic responses to dietary interventions, including how beef-forward therapeutic diets
influence host metabolism, inflammation, and microbial ecology.
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Together, Dr. Westman and Dr. Ahrens are establishing a robust consortium for a series of randomized
clinical trials that together will provide robust, multi-pronged research evidence to complement the
new DGA and redefine the role of beef in America. Collectively, prior work from Dr. Westman and Dr.
Ahrens have resulted in peer-reviewed publications in high-impact journals in highly selective,
internationally recognized journals including Cell, Annals of Internal Medicine, Journal of Internal
Medicine, Nature Communications, and eBioMedicine, reflecting broad scientific reach, rigorous
methodological standards, and strong translational relevance. These studies have generated clinically
actionable findings, established collaborative networks across institutions and continents, and
demonstrated successful management of large multicenter datasets, digital health tools, and patient-
centered engagement frameworks.

The proposed study builds directly upon this existing expertise and infrastructure, including
established clinical recruitment pipelines, remote monitoring systems, biorepository capabilities,
deprescribing protocols, and multi-omic analytical platforms, substantially reducing implementation
risk. Project evaluation will include predefined benchmarks for participant recruitment and retention,
adherence to dietary protocols, medication reduction and deprescribing success, changes in
metabolic and clinical outcomes, and dissemination of findings into both scientific and consumer-
facing educational materials. These measures provide a clear framework for assessing both scientific
success and real-world translational impact.

D.Opportunity/Constraint and Beef Industry LRP Summary Table

Opportunity/Constraint and Beef Industry LRP Summary

Beef Industry LRP Goal
Public Engagement &

Opportunity/Constraint Target Outcome

Consumers living with type 2 diabetes Consumers with type 2 diabetes and

or related metabolic diseases receive
mixed and often conflicting messages
about beef and metabolic health,

Building Confidence

related metabolic diseases have clearer,
more consistent information about the
role of beef within therapeutic,

#l which reduces their willingness to low-carbohydrate dietary approaches and
adopt and sustain are more willing to consider and adhere to
clinician-recommended, beef-inclusive clinician-recommended, beef-inclusive
therapeutic diets. eating patterns to improve their health.
Most clinicians and researchers lack Innovation, Science, Clinicians and researchers are receptive to
large, long-term randomized clinical Research & Continuous  rigorous, long-term randomized clinical
trial evidence specifically evaluating Improvement trial evidence on beef-inclusive
beef-inclusive therapeutic therapeutic carbohydrate restriction in

# carbohydrate restriction in high-risk high-risk type 2 diabetes and are more
type 2 diabetes, which limits their confident incorporating beef-inclusive,
confidence in recommending beef as higher-protein dietary approaches into
part of higher-protein dietary evidence-based cardiometabolic care.
prescriptions for cardiometabolic
disease.

Policy makers, guideline committees,  Sustainable Industry Policy makers, guideline committees, and
and other health policy influencers lack Outcomes other health policy influencers have
policy-relevant clinical and economic stronger, policy-relevant clinical and

#3  evidence on beef-inclusive therapeutic economic evidence on beef-inclusive

carbohydrate restriction in advanced
type 2 diabetes, leading to cautious or
generalized red-meat-limiting
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Opportunity/Constraint and Beef Industry LRP Summary

Opportunity/Constraint Beef Industry LRP Goal Target Outcome
recommendations rather than evidence-based recommendations about
nuanced, evidence-based inclusion of including beef within metabolic health
beef in metabolic health strategies. strategies.

E. Opportunity/Constraint Performance Measure Table (Outcomes)

Opportunity/Constraint Performance Measures (Outcomes)

2025 2026 2027 2028 2029 2030
Baseline Goal Goal Goal Goal Goal
Opportunity/Constraint #1: Consumers living with type 2 diabetes or related metabolic diseases receive mixed and
often conflicting messages about beef and metabolic health, which reduces their willingness to adopt and sustain
clinician-recommended, beef-inclusive therapeutic diets.

% of trial participants who agree
that beef can be an appropriate

Performance Measure

component of a therapeutic, 2026 is Baselinetobe  +20 pp at L
. . . Maintain > N
low-carbohydrate eating pattern written as  established at  12-month +20 Maintain
for managing type 2 diabetes the baseline trial enrollment follow-up PP
when recommended by their
healthcare team
o . . .
% of.trlal part.|C|pants who'report 2026 wntcten >70% report
that information they received as baseline . “
. . Not applicable  “clear and
about beef and metabolic health (continues . . ”
. P (no prior study consistent” at >75% >80%
during the study was “clear and throughout messaging) 12-month
consistent” rather than “confusing the rest of ging
. follow-up
or conflicting the form)
N . - .
% of trial partlc'lpants in the TCR Baseline to be
arm who remain adherent to the .
beef-inclusive dietary pattern at 12 established 260%
yp during early  adherent at >65% >70%

months, as defined by
pre-specified clinical and/or
behavioral adherence criteria.
Opportunity/Constraint #2: Most clinicians and researchers lack large, long-term randomized clinical trial evidence
specifically evaluating beef-inclusive therapeutic carbohydrate restriction in high-risk type 2 diabetes, which limits
their confidence in recommending beef as part of higher-protein dietary prescriptions for cardiometabolic disease.

follow-up (e.g., 12 months
3-month visit)

% of clinicians/scientists in Baseline to be

conference audiences who report established via  >70% of

that their knowledge improves 2026 written pre/post respondents

after reviewing research findings as the surveys at first report >75% >80%
and resources produced by the baseline major improved

subcontractors conference knowledge

presentat3ion

% of attendees who agree that Baseline to be

they are adequately informed of . . 265% agree
. established via

the most recently available and . they are

. first >70% >75%
best quality research on beef . adequately

. . post-session .
consumption and type 2 diabetes informed

survey

after attending the talk
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Opportunity/Constraint Performance Measures (Outcomes)

Performance Measure 2025 2026 2027 2028 2029 2030
Baseline Goal Goal Goal Goal Goal

Number of peer-reviewed

publications, conference

presentations, or publicly available

resources arising from the trial . >1 57 >3

cumulative cumulative cumulative

Opportunity/Constraint #3: Policy makers, guideline committees, and other health policy influencers lack
policy-relevant clinical and economic evidence on beef-inclusive therapeutic carbohydrate restriction in advanced
type 2 diabetes, leading to cautious or generalized red-meat-limiting recommendations rather than nuanced,
evidence-based inclusion of beef in metabolic health strategies.

Number of peer-reviewed

publications arising from the Beef 2026 written

as Medicine trial that report as the 0 >1 >3 >4
clinical and/or economic outcomes baseline cumulative cumulative cumulative
relevant to type 2 diabetes
management
% of industry stakeholders who Baseline to be
say that the research and established via
resources developed are relevant initial >60% >70% >75%
and important for the industry, stakeholder
specifically related to T2D survey
% of industry stakeholders who Baseline to be
say that their knowledge improves established via
after reviewing research findings initial >60% >70% >75%
and resources produced stakeholder

survey

Number of educational resources

(e.g., clinician summaries, patient

handouts, implementation guides)

developed and disseminated that 0
translate Beef as Medicine trial

findings into practical guidance for

clinicians and patients

>2 >4 >5
cumulative cumulative cumulative

Proposed Work and Requested Funding
A.Key Activities Addressing the Priority Opportunities/Constraints

Activity #1
Activity Name/Title
Core randomized controlled trial: Clinical outcomes and Real-World Adoption

Description:
Conduct the largest randomized controlled trial to date evaluating beef as the cornerstone protein
within a therapeutic carbohydrate restriction intervention for a high-risk, advanced population of
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adults with complex type 2 diabetes and multimorbidity, generating rigorous clinical evidence to
evaluate clinical effectiveness, safety, long-term sustainability, and implementation potential while
building a longitudinal cohort and preserving a deeply phenotyped longitudinal biorepository linked
to clinical and behavioral outcomes. A distinguishing feature of the BAM study is the integration of
objective consumer purchasing data to directly evaluate whether a clinical intervention translates into
sustained real-world dietary behavior change (see below).

LARGE SCOPE: The primary activity will consist of a randomized controlled trial enrolling several
hundred adults with advanced type 2 diabetes and multimorbidity, including individuals with
cardiovascular, renal, and metabolic complications who are at high risk for disease progression and
healthcare utilization. Participants will be randomized to receive either standard of care or a beef-
forward prescription-strength diet at the Duke Keto Medicine Clinic delivered using a simplified,
evidence-based clinical approach under close physician supervision. The dietary protocol is adapted
from the clinical model used at the Duke Keto Medicine Clinic and emphasizes ad libitum intake of
nutrient-dense, low-carbohydrate foods. Clinical safety and medication management, including
deprescribing when appropriate, will be overseen throughout the study. Participants randomized to
the TCR intervention will receive ongoing clinical counseling and support throughout the study, with
physician oversight and individualized medication management at the Duke Keto Medicine Clinic,
where Dr. Westman pioneered therapeutic carbohydrate restriction and has protocolized the
therapeutic approach. These algorithms will provide the basis of the safety framework to effectively
implement the approach. This single trial will represent the largest and longest randomized
controlled evaluation of a beef-forward therapeutic carbohydrate restriction intervention in this
high-risk population to date.

ROBUSTNESS OF DATA AND ROI: Participants will be followed longitudinally over a 12-month
intervention period with repeated collection of clinical outcomes, electronic medical record data,
quality-of-life measures, and digital health metrics. Clinical laboratory measures, medication usage,
comorbidities, healthcare utilization, and relevant health outcomes will be extracted from the EMR
and integrated into the research record through REDCap-based systems to create a comprehensive
longitudinal dataset. Continuous body composition and weight measurements will be obtained
through connected devices integrated with study systems (taken by the patient at their home for
convenience) in both the TCR and Usual Care arms. Dietary adherence will be evaluated using both
dietary assessments and objective biological indicators including ketone measurements at the
scheduled clinical labs. A unique feature of the BAM study is the integration of consumer purchasing
data to evaluate real-world behavioral change. Grocery purchasing patterns will be analyzed
longitudinally using advanced machine learning—based receipt extraction and economic modeling to
quantify changes in beef purchasing and broader dietary behaviors over time.

Longitudinal biological sample collection will establish a biorepository extending the scientific and
clinical value of the trial beyond routine clinical laboratory testing, enabling assessment of the
fundamental biology behind the clinical change. Within AR2712, pre/post microbiome analyses will
be conducted in a subset of participants within the current study, while preservation of longitudinal
biospecimens creates the capacity to investigate detailed biological mechanisms. In this way, the
clinical trial generates not only outcome data, but a longitudinal biological resource through which
the mechanisms associated with therapeutic response can be investigated.

Participants will receive milestone-based compensation to encourage retention and biospecimen
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participation. These will include practical resources such as exclusive beef-forward recipe collections,
meal planning tools, educational materials, BAM community engagement items, and other study-
related items that foster a sense of community, celebrate participant progress, and support sustained
adoption of therapeutic dietary practices throughout the intervention.

Addresses Opportunity/Constraint #
1,2,3

Timeline and Expected Results (outputs/outcomes)

This primary activity will generate rigorous clinical evidence evaluating TCR in adults with advanced
type 2 diabetes. Due to the duration and clinical complexity of the intervention, the activity will

span Years 1-3. Participants will be enrolled into the 12-month RCT on a rolling basis over an 18-month
recruitment period, allowing flexibility in accrual while maintaining target enrollment. This
recruitment framework corresponds to a realistic enrollment capacity at the Duke Keto Medicine
Clinic and incorporates an anticipated attrition buffer to support completion of the primary endpoint
analyses. Expected outcomes achieve increased confidence among healthcare professionals AND
consumers regarding the role of beef in advanced metabolic disease: this is achieved by
demonstrating high-quality, empirical evidence regarding the safety, clinical effectiveness, and
sustainability of beef-forward TCR in advanced metabolic disease; improved understanding of factors
influencing long-term dietary adherence and implementation; and expanded insight into the biological
mechanisms underlying clinical response.

The integration of longitudinal purchasing data will provide a direct measure of ROl by demonstrating
the real-world dietary adoption throughout (and after) the trial: measuring changes in beef purchasing
behavior as a direct consequence of the intervention and counseling. These data provide valuable
insight into whether clinical improvements translate into sustained consumer behavior change beyond
the research setting and alongside the clinical and biological improvements. The expected, long-term
impact is increased confidence regarding the safety and efficacy of beef in advanced
cardiometabolic disease, not only for consumers but also for the medical field — overcoming a
concrete failure of the current system.

National Beef Checkoff Funding as % of Requested Amount (must not exceed a 10% range)
75%

Activity #2

Activity Name/Title
Dietary intensification via Carnivore Diet Opt-In

Description

Implement a SMART (Sequential Multiple Assignment Randomized Trial) design following initial
intervention response within the primary RCT. Evaluate whether identifying early non-responders /
partial responders and adaptively intensifying treatment to a more carnivore-aligned, beef-centric
diet based on adherence phenotype and willingness to escalate dietary restriction will enhance clinical
response and adherence.

As part of the TCR arm, participants will undergo structured clinical and behavioral evaluations to

identify adherence phenotype and early metabolic response. The three-month time point is selected
here for the SMART design because it represents the earliest clinically meaningful window in which
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adherence patterns stabilize and metabolic divergence begins to emerge. Participants demonstrating
suboptimal adherence, incomplete glycemic improvement, persistent medication dependence, or
interest in further dietary intensification will be eligible for re-randomization within the SMART
framework. Those willing to scale to a carnivore implementation during the intervention phase will
be re-randomized to either continue standard beef-forward prescription-grade TCR or escalate to an
even more restrictive beef-forward carnivore-aligned intervention.

This adaptive strategy directly addresses a major limitation of conventional nutrition trials: nearly all
assume a static intervention, uniform adherence, and a single therapeutic “dose,” despite substantial
heterogeneity in behavioral compliance, metabolic responsiveness, and food preference. In real-
world clinical care, dietary therapy is iterative and often requires escalation when early response is
inadequate. Yet no large, randomized trial has tested whether a more restrictive, simplified, and
animal-source-dense dietary pattern can rescue non-response or improve adherence durability in
high-risk patients with advanced Type 2 Diabetes. The SMART design enables causal inference
regarding the next best dietary step when first-line carbohydrate restriction is insufficient.

Addresses Opportunity/Constraint #
1, 2, 3 (emphasis on 1)

Timeline and Expected Results (outputs/outcomes)

No large, randomized clinical trial has tested whether escalation to a beef-centered, “carnivore”
dietary strategy can rescue early non-response, improve adherence, or accelerate protocolized
medication deprescribing. By embedding this adaptive design within the parent RCT, this activity
enables causal evaluation of whether greater restriction and increased beef intake provide
incremental clinical benefit beyond standard TCR. Findings will generate actionable evidence on the
role of beef-forward dietary intensification in precision nutrition, long-term adherence, and metabolic
disease management. The activity will take place within the RCT in which it is embedded (thus
spanning Years 1-3), with eligibility occurring specifically at the 3-month timepoint/follow-up for
patients assigned to the TCR arm.

National Beef Checkoff Funding as % of Requested Amount (must not exceed a 10% range)
10%

Activity #3

Activity Name/Title
Sustainability and open-label extension: Evaluating long-term adoption and durability of a beef-
forward prescription-grade, MD-supervised diet

Description

Evaluate the long-term sustainability, durability, and real-world implementation of beef-forward
therapeutic carbohydrate restriction (TCR) following completion of the primary randomized
controlled trial.

The framework of the BAM program will intentionally incorporate the flexibility for long-term follow-
up. The BAM study will be designed from inception to support longitudinal follow-up beyond the
primary 12-month randomized trial. Within the current AR, post-trial follow-up will include electronic
survey and EMR-based assessment. The IRB, consent, data infrastructure, and participant-cohort
framework will be structured to permit continued longitudinal assessment, creating the capacity to
evaluate longer-term durability of dietary behavior, clinical improvement, medication use, and other
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outcomes without re-establishing the cohort.

Following completion of the randomized trial period, participants assigned to the standard-of-care
group will have the opportunity to voluntarily transition to the dietary intervention through an open-
label extension.

This activity addresses a major gap in nutrition research: whether effective dietary interventions can
be sustained over time and successfully implemented beyond controlled clinical settings. This is
essential for ROI, to demonstrate that patients are capable and autonomous in maintaining the
intervention outside the trial period. Also, this will establish empirical basis for long-term clinical and
sustained effects from the beef, challenging current dogmas currently safety and sustainability.

TRIAL PRESERVATION AND EXTENSION: Importantly, the open-label extension preserves the integrity
of the 12-month randomized trial by maintaining the original treatment assignment, primary
endpoints, and comparative analyses established during the controlled phase. However, by
implementing this procedure following completion of the randomized phase, the extension
substantially expands the longitudinal evidence base by increasing the number of participants
contributing real-world outcomes, dietary adoption measures, purchasing behaviors, and biological
follow-up. This approach ensures that the investment in the randomized controlled trial generates
value beyond the primary endpoint by creating a larger longitudinal cohort capable of evaluating
sustained dietary adoption, healthcare outcomes, purchasing behavior, and biological response over
time. The extension will provide critical insight into whether evidence-supported dietary approaches
incorporating beef can achieve sustained adoption in real-world settings, informing future strategies
for consumer engagement, healthcare integration, and dissemination.

Addresses Opportunity/Constraint #
1, emphasis on 2

Timeline and Expected Results (outputs/outcomes)

Expected outcomes include improved understanding of long-term adoption patterns, identification of
barriers and facilitators associated with sustained behavior change, and generation of evidence
supporting practical implementation in broader populations. This Activity is expected to begin in Year
2 but mainly will be executed in Year 3 onward.

National Beef Checkoff Funding as % of Requested Amount (must not exceed a 10% range)
10%

Activity #4

Activity Name/Title
Dissemination and Educational Outreach: Piloting the Translation of Rigorous Clinical Trial Evidence
into Real-World Consumer Impact in an Independent Population

Description:

Develop and implement an evidence-based dissemination strategy to translate BAM clinical trial
findings into actionable information for healthcare professionals, consumers, and stakeholders.
Following completion of key analyses from the BAM randomized controlled trial, findings will be
translated into accessible educational resources, including expert-led webinars, educational
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masterclasses, public-facing materials, and other evidence translation approaches designed to
communicate the clinical relevance of beef-forward therapeutic nutrition.

Beyond traditional scientific dissemination required in medical research—including peer-reviewed
publications, conference presentations, and academic outreach—this activity will pilot a framework
to evaluate how communication of rigorous clinical evidence influences consumer understanding,
confidence, and dietary behaviors in real-world settings.

A SECONDARY, “PILOT” TRANSLATION STUDY - Evaluating Real-World Adoption: Building upon the
clinical evidence generated through the BAM trial, this activity will leverage access to a broad
healthcare-connected population to assess consumer response to evidence-based nutrition
education. This provides a unique opportunity to evaluate whether dissemination of physician- and
expert-delivered clinical information is associated with measurable changes in dietary adoption and
purchasing behaviors outside of the controlled clinical trial environment. Participants recruited into
the study will be invited to engage with BAM educational programming and contribute objective
information reflecting longitudinal grocery purchasing behaviors. This is intended as a pilot but
represents an approach that can build evidence regarding the relationship between evidence
dissemination, consumer confidence, and real-world behavior change while establishing the
foundation for future expanded studies.

This pilot will generate initial evidence regarding whether dissemination of physician- and expert-
delivered clinical information is associated with measurable changes in dietary adoption and
purchasing behavior outside the controlled clinical trial environment. In addition to testing the
feasibility of this approach, the study will establish the recruitment, educational, data-capture, and
purchasing-analysis framework needed to evaluate evidence translation at substantially larger scale.

CONSUMER PURCHASING AND ADVANCED ANALYTICS: Objective consumer purchasing data
collected before and after exposure to educational programming will be analyzed using advanced
machine learning and artificial intelligence approaches. These analyses will characterize patterns in
purchasing behavior, identify consumer factors associated with adoption, and evaluate whether
medically grounded nutrition education is associated with measurable changes in food purchasing
decisions.

A SCALABLE DISSEMINATION MODEL: This approach extends traditional dissemination metrics
beyond reach and engagement by evaluating whether credible scientific communication can translate
into real-world consumer behavior change. The resulting framework will provide a scalable model for
future dissemination efforts, expanded consumer studies, and continued evaluation of the impact of
evidence-based nutrition education.

Addresses Opportunity/Constraint #
This addresses Constraints #2-3 especially.

Timeline and Expected Results (outputs/outcomes)

Increase confidence among healthcare professionals and consumers. Improve knowledge regarding
nutrient-dense dietary approaches. This activity will begin in Year 2 as educational materials are
developed but will be primarily executed in Year 3, following completion and interpretation of primary
trial findings. Initial efforts will focus on translation of clinical results into accessible educational
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materials and implementation resources. These activities will establish the foundation for future
expanded dissemination studies evaluating consumer adoption, purchasing behavior, and broader
market impact.

National Beef Checkoff Funding as % of Requested Amount (must not exceed a 10% range)
5%

Section 3: Detailed Budget Summary

The tables in the following three sections report program budget information from the following funding sources:
e National Beef Checkoff Funding
e  Other Funding:
o Federation of State Beef Councils (FSBC) Funds
Individual Qualified State Beef Council (QSBC) Funds
Government Funds (e.g., Market Access Program, Foreign Market Development)
Grain/Oilseed Funds (e.g., National Corn Growers Association, American Soybean Association)
Corporate Funds (e.g., tech and pharma companies)

O O O O

Definitions
National Beef Checkoff Funding is divided into:

e Direct Costs: Expenses directly associated with executing proposal activities, including
advertising, promotional materials, consulting fees, travel, and other project-specific costs.

¢ Implementation: Expenses that provide the process and infrastructure needed to put a proposal(s)
into action, including overhead allocations and staff compensation (i.e. salaries and benefits).

I. FY27 Funding Request Summary
A.National Beef Checkoff Funding

FY27 National Beef Checkoff Funding
This table outlines the amount of national Beef Checkoff funds requested.

Proposal (Goal or Market/Region Direct Costs Implementation | Total Approved

Provide evidence-based frameworks to
Generate and translate gold-standard clinical
evidence to evaluate and support the role of
beef-forward therapeutic carbohydrate
A restriction in improving metabolic health, $418,000.00 $180,000.00 $598,000.00
reducing disease burden in advanced type 2
diabetes, and informing evidence-based
dietary decisions among clinicians and

consumers.
Total: $418,000.00 $180,000.00 $598,000.00

Direct Costs & Implementation Comments

Contractors can use this section to explain how Direct Costs and Implementation allocations are justified and supported.
For example, contactors may highlight past project history, their organization’s expertise, or outline experienced program
managers and key staff to show they have the team and structure to deliver the proposed activities successfully.

USCA proposes a modest allocation for contracted professional services to ensure accurate,
compliant administration of this Authorization Request and related Checkoff activities. Historically,
contracted staff has supported USCA’s Checkoff-related functions—including development,
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management, and reporting for previous AR. For the current AR, USCA is applying a conservative
estimate based on documented 2023 usage. This allocation reflects established past practice and
provides the professional infrastructure needed to manage timelines, documentation, contractor
reporting, and coordination with Beef Board staff, ensuring successful and compliant delivery of the
proposed activities.

Direct costs and implementation allocations are designed to support successful execution of a
rigorous, multi-site randomized clinical trial while ensuring adequate infrastructure for participant
retention, longitudinal follow-up, systems biology analyses, and broad dissemination of findings. The
proposed activities leverage existing institutional expertise and established infrastructure at both
the University of Florida and Duke University.

Direct costs ($418,000) primarily support participant-facing and scientific activities, including
laboratory and biospecimen collection, intervention delivery, study infrastructure, safety and data
quality, analysis, and generation and dissemination of trial findings. Approximately $130,000 of the
Direct costs is allocated toward participant support and retention activities, including milestone-
based compensation, digital body composition devices integrated with study systems, and optional
ketone-monitoring tools where appropriate to support adherence and longitudinal data collection.
Participant retention and engagement represent a major investment because long-term adherence
is essential for successful completion of the 12-month intervention and subsequent extension
phase.

e Participant compensation/retention ($100,000): Milestone-based participant
compensation supporting completion of study visits, assessments, biospecimen collection,
and 12-month retention. This investment helps ensure maximum retention and attrition
into the study. Devices/CGM/BHB/body composition ($30,000): Participant monitoring
tools, including CGM where indicated, ketone monitoring, connected body-composition
devices, and associated supplies. Participant recruitment/advertising ($5,000): Digital and
clinical recruitment, participant-facing materials, outreach, and recruitment support.

e Clinical labs/specimen collection ($50,000): Protocol-required clinical laboratory testing,
phlebotomy, safety monitoring, and collection of research specimens alongside clinical
assessments. Biospecimen collection, processing & participant shipping ($26,500):
Stool/blood collection materials, stabilization reagents, processing, participant mailers,
return shipping, and specimen transport. Biorepository supplies & specimen informatics
($10,000): Cryovials, freezer boxes/racks, labels/barcodes, inventory system, specimen
tracking. ULT freezer & continuous environmental monitoring ($12,000): Dedicated
-80/-86°C specimen storage, racks/accessories, continuous temperature monitoring,
alarms, installation, and shipping.

e Site clinical support ($40,000): Site support and clinical expertise for intervention delivery,
medication management/deprescribing, participant monitoring, and site coordination. This
infrastructure is necessary for longitudinal monitoring and adherence support. REDCap,
clinical data management & regulatory infrastructure ($30,000): REDCap
development/maintenance, randomization, eCRFs, data integration, database QA/QC,
regulatory data infrastructure. IRB/reliance/regulatory/start-up fees ($10,000):
IRB/reliance activities, site activation, regulatory documentation, trial registration, and other
study start-up requirements. Trial monitoring, safety & data quality ($15,000):

Independent safety review, monitoring/QA, specialized programming, data validation,
secure backup/redundancy. Approximately $30,000 supports SMART-trial intensification
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procedures designed to evaluate enhanced beef-centric approaches, and $30,000 supports
the open-label extension phase and long-term durability follow-up. An additional $9,000
supports longitudinal data integration and database management, including synchronization
of electronic medical records, REDCap systems, and digital health device outputs. Remaining
funds provide operational flexibility to address implementation needs that arise during trial
execution and ensure efficient delivery of study activities across sites.

Targeted molecular assays for clinical subset/ mechanistic data ($12,000): Pilot shotgun
metagenomic profiling in a strategically selected subset to generate preliminary mechanistic
data while preserving specimens for future comprehensive analyses. Collection of samples
allows for informative expansion in Phase Il. Computational infrastructure & Al-enabled
dietary analysis ($6,500): GPU/cloud/HPC resources, software/API costs, secure image/data
storage, and computational analysis of food photographs and grocery receipts.
Statistical/methodological consultation ($5,000): Independent or specialized
methodological consultation supporting trial design, statistical analysis plans, interim/safety
analyses, and complex analyses as needed.

Initial Publication/dissemination ($15,000): Open-access publication of primary and
secondary findings, scientific communication, stakeholder-facing materials, and
dissemination of initial trial results; institutional publication support will be leveraged where
available.

Contingency ($39,000): Reserve for unanticipated trial implementation costs, participant
retention needs, site/laboratory expenses, and other allowable study costs. For example,
these funds may be necessary to further facilitate the longitudinal trial implementation
activities, including repeated study visits, SMART-trial intensification procedures, open-label
extension follow-up, site integration, and participant monitoring.

Travel ($12,000): Scientific, sponsor, stakeholder, and investigator travel required for trial
coordination and dissemination. More specifically, these funds support required Beef
Checkoff meetings, sponsor and stakeholder engagement, investigator coordination, and
dissemination of study progress and findings.

Implementation costs ($180,000) support the core personnel, administrative coordination, and

essential travel/stakeholder engagement required to launch, manage, and execute the proposed
activities of the trial. This category is primarily personnel-based and support the experienced
team required to conduct a complex multi-site clinical trial.

USCA administrative ($30,000): Contract administration, fiscal oversight, reporting,
coordination, and sponsor-facing project management.

Research coordinator/analyst - 1.0 FTE ($85,000): Full-time trial coordination, participant
tracking, REDCap/data management, data QC, study operations, and analytical support;
combines coordination and analytical functions within a single core position. Fringe benefits
associated with the full-time research coordinator/analyst position.
Clinical/regulatory/other personnel - part FTE ($65,000): Partial effort for clinical,
regulatory, biospecimen, and research personnel required for participant safety and trial
implementation.
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B. Other Funding

FY27 Other Funding (Anticipated Contributions - Informational Only)

This table outlines the amount of anticipated contributions from other funding sources. The funding information in
this table is for informational purposes only and demonstrates external collaboration as delineated in the 2026-
2030 Beef Industry Long Range Plan.

Total Anticipated

Proposal |Goal or Market/Region Funding Source Contributions

Generate and translate gold-standard clinical evidence
to evaluate and support the role of beef-forward
therapeutic carbohydrate restriction in improving

A metabolic health, reducing disease burden in — $0.00
advanced type 2 diabetes, and informing evidence-
based dietary decisions among clinicians and
consumers.

Total $0.00

Additional Funding & Collaboration Comments

Contractors can use this section to provide additional details about other anticipated contributions. This may include expected
support from third parties—such as other organizations, in-kind contributions, supplies, volunteer time, or consulting services—
along with their estimated value. They may also describe any collaborations with partner organizations and explain how such
partnerships will help support the proposed activities in the AR.

N/A

Il. Summary of FY26 AR Budgets and Expenses

Prior AR Funding:
o This AR expands upon previously funded program work from last year.

o This AR proposes new program initiatives that are not connected to last year's work.

o As an organization submitting an AR for the first time, we do not have any prior-year budget information to report.

A.National Beef Checkoff Funding

FY26 National Beef Checkoff Funding

This table reports the amount of awarded and expended national Beef Checkoff funding for the FY26
Authorization Request.

AR# N/A | Oct. 1, 2025 - Jun. 30, 2026

Direct Costs Implementation Total
Funds Awarded $0.00 $0.00 $0.00
Actual Expenses $0.00 $0.00 $0.00
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B. Other Funding

FY26 Other Funding (Informational Only)

The following table reports the amount of committed and expended Other Funding for the FY26
AR. This funding information is for informational purposes only and demonstrates external
collaboration as delineated in the 2026-2030 Beef Industry Long Range Plan.

AR# N/A | Oct. 1, 2025 - Jun. 30, 2026

Funding Source Funds Committed Funds Expended
$0.00 $0.00
$0.00 $0.00

Additional Funding & Collaboration Comments

Contractors can use this section to provide any additional details about FY26 national Beef Checkoff funds or other funding. This may
include support from third parties—such as other organizations, in-kind contributions, supplies, volunteer time, or consulting
services—along with their estimated value. They may also describe any collaborations with partner organizations and explain how
these partnerships supported this AR.

N/A

I1l. Historical Summary of AR Budgets and Expenses

AR Funding History:
o This AR expands upon previously funded program work from the past two years or more.

o This AR proposes new program initiatives that are not connected to program work from two or more years ago.

o Asan organization submitting an AR for the first time, we do not have any historical budget information to report.

A.National Beef Checkoff Funding

Historical Summary of National Beef Checkoff Funding

The following table reports the amount of awarded and expended national Beef Checkoff funding for the FY25,
FY24, and FY23 ARs.

FY25 FY24 FY23
AR# N/A AR# N/A AR# N/A
AR Start Date Oct. 1, 2024 Oct. 1, 2023 Oct. 1, 2022
AR End Date! Sep. 30, 2025 Sep. 30, 2024 Sep. 30, 2023
Funds Awarded $0.00 $0.00 $0.00
Actual Expenses? $0.00 $0.00 $0.00

1For multiyear ARs, the "End Date" reflects the date that the AR is scheduled to be completed.
2|f the AR "End Date" has not occurred, actual expenses will be reflective of the following time period: AR Start Date - June 30, 2026.

28



BEET,
National Beef Checkoff Authorization Request Form

®
Funded by the Beef Checkoff

B. Other Funding

Historical Summary of Other Funding (Informational Only)

The following table reports the amount of Other Funding expenditures for the FY25, FY24, and FY23 ARs. The
funding information in this table is for informational purposes only and demonstrates external collaboration as
delineated in the 2026-2030 Beef Industry Long Range Plan.

Funding Source FY25 FY24 FY23
= AR# N/A AR# N/A AR# N/A

Corporate Funds $0.00 $1,500.00 $6,000.00
Total $0.00 $0.00 $0.00

Additional Funding & Collaboration Comments
Contractors may use this section to provide any additional details about historical national Beef Checkoff funds or other funding.

This may include support from third parties—such as other organizations, in-kind contributions, supplies, volunteer time, or
consulting services—along with their estimated value. They may also describe any collaborations with partner organizations and

explain how these partnerships supported these ARs.

N/A
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