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Abstract

Embedded within the Functional Medicine model is the
potential for reversibility of altered function. This
perspective is inherently different from the Mendelian
concept of genetics, which is grounded in the construct
of dominate and recessive genetic characteristics.
Mendel’s work was obviously groundbreaking, but it has
also contributed to a deterministic mindset about
disease. Many people—even today—believe that health
and disease are locked into the genes of every individual.
Modern genomic research continues to reveal that the
concept of genetic determinism can be (and should be)

challenged. The functional interaction of our lifestyle,
diet, environment, behavior, and social structure with
our genome and epigenome greatly determines our
health outcomes. It has been discovered that our aging
epigenome can even be rejuvenated. The epigenomic
structure is also a powerful predictor of disease outcome
and life expectancy. As our understanding of genetic
and epigenetic expression patterns grows, the
implications for personalized Functional Medicine
intervention programs are truly revolutionary.
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In 1990, a small group of clinicians, researchers, and
health educators came together in Victoria, British
Columbia, Canada. Not only did they hope to explore what
an ideal healthcare system focused on the prevention and
management of chronic disease might look like, they also
wanted to imagine innovative ways of merging historical
models of medical care with the advancing science of
systems biology. They started by focusing on the fact that
every patient had their own unique origin story, yet a
dominant common theme would often emerge: the earliest
signs of disease were associated with altered function at the
physical, metabolic, cognitive, and behavioral levels.

Conceptually, alterations in function can be applied
to many things beyond disease. Disturbed function can
have planetary, societal, and community implications, just
as it can affect health in organs and tissues, as well as
performance in cellular, biochemical, and energetic
processes. An ecosystem of thinking emerged among the
participants at that small meeting in the Pacific Northwest,
and in 1991 they established The Institute for Functional
Medicine to develop a clinical model that could apply this
concept of function to patient-centered health care.!

At the time, we obviously thought that we had
developed a wholly unique and novel concept. Imagine
our (delighted) surprise when—nearly two decades later—
we found out that an esteemed 19th century physician
named Dr. Willoughby Wade had published a clinical
lecture in Lancet in 1871 in which asked his equally
esteemed colleagues of that era to consider the concept of
Functional Medicine using the language of that era.? He
stated: “The advances of medical science have tended to
produce an estrangement between scientific cultivators
and the simple practice of medicine... The ideas that
blend science and art may be summed up in the term
"Functional Medicine’ ... Because every symptom arises
from the imperfect discharge of some function, hence it
requires a slightly higher order of thought from that which
is commonly in vogue in medicine” What's so remarkable
is that the conceptual framework Dr. Wade conceived for
Functional Medicine 150 years ago is as viable today as it
was then. Across the centuries, the objective of Functional
Medicine has steadfastly been linked to finding the root
cause of alterations in physical, metabolic, cognitive, and
behavioral function that later are codified as disease states.
This model provides a platform from which many
concerns—including planetary health—can be logically
connected to personal health through a systems biological
perspective.’
There are four guiding principles that are foundational
to the development of the Functional Medicine model:*
e Form and function are interconnected and
interdependent.

o All aspects of life can be viewed through the lens of
form and function.
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e We live in a hologram of interconnectedness through
homeodynamic relationships (not homeostatic).

e The concept of functional systems is operative at
every organizational level.

Functional Medicine, therefore, is a way of thinking about
how to approach the complex diathesis of a patient. It is
not a series of specific treatment protocols, but rather a
way of applying a systems biology heuristic to “root
cause’-focused health care.

The contemporary distinguishing characteristics of
Functional Medicine are embodied in the following seven
core concepts:

1. The gene-environment interaction is a central
feature in establishing an individual’s function.

2. Function of the individual is regulated by interaction
among organ systems.

3. Signals from the diet, environment, lifestyle, and
social experiences are translated into clinical
phenotypes.

4. Assessment of the patient is focused on an
understanding of their antecedents, triggers, and
mediators, and their relationship to their signs and
symptoms.

5. Managing systems dysfunction requires multimodal
treatment programs.

6. Each patient is unique and therefore represents an
N-of-1 experience.

7. Theindividual’s health issues must be contextualized
through the perspectives of time and relationships.

In the clinical assessment and management of patients,
these core concepts translate to a Functional Medicine
model that focuses on the evaluation of six core
physiological processes:

1. Assimilation (digestion, absorption, microbiota)

2.Defense and Repair (immune, inflammation,
cellular renewal)

3. Bioenergetics (mitochondrial function, cellular
energy transport, tissue specific energetics)

4. Transport  (cardiovascular, hematological,
respiratory and lymphatic functions)

5. Communications (endocrine, neurotransmitters,
signal transduction processes)

6. Structural Integrity (subcellular membrane barriers
to musculoskeletal function)

Evidence-Based Functional Medicine

Based on this formalism of the Functional Medicine
model, an evidence-based approach has been developed
and applied to the management of patients with complex
chronic illness and the evaluation of outcomes.® For a
patient-specific modality like Functional Medicine, the
best tool for determining outcomes in a clinical study is

the validated Patient Reported Outcome Measurement
Information System (PROMIS).”

Using PROMIS, a number of studies have been
performed and published that demonstrate the clinical
value of the Functional Medicine model versus a standard-
of-care approach. This includes a study done at the
Cleveland Clinic Center for Functional Medicine
comparing outcomes and quality of life variables in
patients presenting with chronic symptoms.® The results
indicated that both treatment approaches were associated
with improvements, but those patients treated at the
Center for Functional Medicine had improved outcomes
for a number of the PROMIS quality of life indicators that
were statistically significant.

Another recent study evaluated the impact of a
Functional Medicine approach to the management of
inflammatory arthritis. Patients with inflammatory
arthritis were treated either with standard-of-care or the
Functional Medicine approach. PROMIS scores for
physical health, mental health, and pain were collected at
baseline and after 12 weeks of treatment. Multivariable
statistical modeling was used to identify the impact of
intervention on the patient-reported outcomes. This
analysis revealed that patients in the Functional Medicine
treatment group had statistically improved pain and
physical health scores compared to those in the standard-
of-care cohort.’

In a study of patients with Hashimoto’s thyroiditis, it
was found that the Functional Medicine Autoimmune
Protocol resulted in directional improvement in subjective
symptoms based upon PROMIS outcome variables, and a
decrease in high sensitivity C-reactive protein and white
blood cell count was also noted."® Lastly, a recent report on
the outcome and costs of managing patients with complex
chronic conditions was the first to provide a detailed
description of a Functional Medicine-based care model in
a shared medical appointment (SMA) setting. The results
suggest that the SMA Functional Medicine program was
both cost effective and physically beneficial to patients.!!

Findings like this were further reinforced in a
personalized lifestyle intervention and functional evaluation
health outcomes survey (LIFEHOUSE) conducted in a large
corporate health setting. This trial was very unique in that
it used a novel, N-of-1, nested tent-umbrella-bucket design
that allowed for both personalization of the program and
cohort stratification of the data. There were 369 participants,
and analysis of the comprehensive data collected
demonstrated unique relationships between functional
health problems and specific Functional Medicine
interventional strategies.”> Examination of genetic
biomarkers focused on genes controlling the functional
status of metabolic detoxification processes indicated that
personalized diet interventions resulted in improved
detoxification function.”® As the evidence-based literature
grows, we are truly witnessing the maturation and global
spread of the Functional Medicine model.
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Clinical Correlates of Functional Medicine
Intervention

Emerging clinical evidence from multiple
observational studies indicates that intervention with the
Functional Medicine model has benefit across a wide-
range of conditions. A recent review highlighted the
benefits of the Functional Medicine approach in improving
outcome in patients with Type 2 diabetes.'* This report
indicated that the application of the Functional Medicine
model in these patients resulted in improved response to
specific medications such as SGLT-2 inhibitors and GLP-1
receptor agonists, as well as overall better outcomes.

A very interesting review article published in 2017
discussed the application of the Functional Medicine
model as an approach to the treatment of traumatic brain
injuries (TBIs).”® This review described the need for
multimodal intervention approaches with individuals
suffering from TBIs. A desirable aspect of the Functional
Medicine model is that it provides a structured approach
for the development and application of a program that is
personalized to the individual’s need.

Another example of the clinical implementation of a
structured Functional Medicine dietary program for the
management of a neurological condition associated with
autoimmunity is described in a recent study by Wahls et al.'¢
In this study, investigators tested a multimodal Paleolithic
Diet Plan in the management of patients with multiple
sclerosis. It was reported that this diet and a companion
nutritional supplement plan provided intake levels of
nutrients that were consistent with support of immune
and neurological function, while at the same time being
low in autoimmune-activating ingredients. An earlier
clinical intervention trial in patients with multiple sclerosis
using this dietary intervention program resulted in
significant improvements in fatigue and quality of life.””
This approach is consistent with the strategic focus of the
Functional Medicine model and the seven core concepts.

The Shifting Paradigm in Medicine

These clinical studies of chronic disease management
are illustrative of the transition that is occurring within
pharmaceutical science. Significantly, they all represent
multimodal treatment approaches rather than the one-
disease/one-target/one-molecule philosophy that powered
the development of the pharmaceutical industry. Historically,
the pharma model was—and continues to be—very effective
for the treatment of diseases that have a well-defined etiology,
such as the antibiotic treatment of a specific bacterial
organism associated with a well-defined infectious disease. It
has been found, however, that this approach is less successful
when applied to a chronic disorder resulting from multiple
functional disturbances. The treatment of chronic non-
communicable diseases now accounts for more than 70% of
our annual health care expenditures, and this trend requires
a personalized, multicomponent therapeutic system, not a
one-size-fits-all protocol.'®

In 2003, Wald and Law published a paper proposing
that a “polypill” containing a statin, three blood pressure-
lowering medications (each with a different target), and
aspirin could reduce cardiovascular disease by 80%." This
suggestion shifted the discussion about the prevention and
treatment of cardiovascular disease using the one-target/
one-drug model to the idea of simultaneously treating
multiple interacting functional disturbances. At the time,
this was considered to be an example of downstream
medicine because it focused on the specific biomarkers of
disease risk (as opposed to a root cause treatment focused
on identification and management of the origins of the
multiple etiophenotypes).

In 2021, the results of a clinical prospective trial of a
polypill containing these five medications in persons
without cardiovascular disease reported that the polypill
led to a lower incidence of cardiovascular disease in those
who were at intermediate risk.?* The study also found that
there were more cases of muscle symptoms, gastrointestinal
bleeding, dyspepsia, and dizziness in those who took the
polypill. The one advantage of a polypill seems to be in the
adherence to a multiple drug treatment regime.”! In a
recent 2022 review of the use of polypills for the prevention
of cardiovascular disease, the point is made that concerns
exists among specialists: “It is clear that despite the
extensive evidence base, some doctors remain quite
skeptical of about the benefits of a polypill-based approach
compared to individualized drug selection and dosing”
The authors go on to say this: “A different approach is
needed to achieve a paradigm shift. We have reached a
pointin time where clinical guidelines need to emphatically
recognize that traditional paradigms contribute to
treatment gaps...”?

How do we best implement complex treatment
programs for the management of chronic diseases? This
question was explored in a landmark 2004 article published
in the British Medical Journal: “The Polymeal: A More
Natural, Safer, and Probably Tastier (Than the Polypill)
Strategy to Reduce Cardiovascular Disease by More Than
75%”.% Unlike the polypill, this strategy addresses the issue
of managing chronic disease from a systems biology or
root cause perspective by using a dietary approach to
deliver multiple signals that influence physiological
function. This concept is consistent with the Functional
Medicine model, and in 2016 an article inspired by that
earlier work was published in the Journal of the American
College of Lifestyle Medicine: “Prescribing a Healthy
Lifestyle Polypill with High Therapeutic Efficacy in Many
Shapes and Sizes”*

The polypill debate continues. One key factor to
consider is that prescribing a drug containing multiple
medications to all people in a certain risk category is a
practice that does not align with the emerging recognition
that an array of functional biological disturbances
contributes to the specific disease state of an individual.
We know this to be true from recent studies on polygenic
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risk scores for specific chronic diseases.”® At this time, it is
only through polygenic studies that evaluate many genetic
variations that we gain a better understanding of the
biological mechanisms associated with any one disease in
any one individual. Why? Because millions of variations
are encoded as single nucleotide polymorphisms (or
SNPs) in the human genome, and the combined influence
of these variations determine an individual's unique
functional characteristics. Adding even more complexity
is the impact of the epigenome. Studies show that even
identical twins can have notably dissimilar epigenetic
composition as a consequence of differing life exposures.*
The interpretation of this very important research indicates
that a polypill containing a limited number of bioactive
ingredients that influence a few downstream physiological
targets is not a viable solution for the resolution of
complex chronic conditions. In fact, this type of data
demonstrates that a more personalized program designed
to improve functional balance of the principal upstream
triggers that result in downstream effects is a more logical
and effective approach.

The Epigenome and the Future of Functional
Medicine

Embedded within the Functional Medicine model is
the potential for reversibility of altered function. This
perspective is inherently different from the Mendelian
concept of genetics, which is grounded in the construct of
dominate and recessive genetic characteristics. Mendel’s
work was obviously groundbreaking, but it has also
contributed to a deterministic mindset about disease.
Many people—even today—believe that health and disease
are locked into the genes of every individual. Modern
genomic research continues to reveal that the concept of
genetic determinism can be (and should be) challenged.

Itisnow recognized thatas we grow older, approximately
20% of our health is determined by the hardwiring of our
genes, while the remaining 80% is influenced by the ways
our lifestyle choices and our physical and social environment
contribute to the expression of our genes. It has been said
and even published that this concept of epigenetic
remodeling represents the biology of hope.”” There is a
notable group of scientists—Randy Jirtle, Michael Skinner,
Moshe Szyf, and Michael Meaney, to name a few—who are
creating the fields of nutritional, environmental, and
behavioral epigenetics, and helping to transform our view
of the future of health care.”® The functional interaction of
our lifestyle, diet, environment, behavior, and social
structure with our genome and epigenome greatly
determines our health outcomes. It has been discovered that
our aging epigenome can even be rejuvenated.” The
epigenomic structure is also a powerful predictor of disease
outcome and life expectancy®® As our understanding of
genetic and epigenetic expression patterns grows, the
implications for personalized Functional Medicine
intervention programs are truly revolutionary.

What's ahead? We are witnessing the development of
technologies that will eventually allow for the measurement
of alterations in the epigenome and impact on the
phenotype. We will soon be able to measure and analyze
the complex patterns that are associated with functional
changes in our health, and this information will allow us
to intervene at the earlies stages of dysfunction, which will
in turn have the greatest impact on long-term health
outcomes. We will even be able to assess the state of our
epigenetic imprintome, and therefore follow the success of
interventions designed to increase resilience and organ
reserve.”! These discoveries will light the way for the future
evolution of the Functional Medicine model. We will see
medicine transform into a humanistic art that utilizes
advances in science to create a system that sustainably
supports functional health at the planetary, social,
personal, organ, tissue, cell, biomolecule, and energetic
levels.
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