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Why | Wrote This Paper

This paper was written at the request of Art Still, former NFL All-Pro, Kansas City Chiefs
Hall of Fame defensive end, and a person living with hereditary transthyretin
amyloidosis (hATTR).

Art and | met at a professional event where Blood Flow Restriction (BFR) exercise was being
discussed. Like many former NFL players, Art approached the conversation with
understandable skepticism. After years of elite training, injuries, surgeries, and post-career
wear, he had seen countless “breakthroughs” come and go.

What caught his attention was not a promise of performance, but a different explanation
of exercise—one rooted in biology rather than force. After learning how BFR uses short,
controlled sessions to deliver meaningful biological signals without heavy mechanical
load, Art chose to try it. What stood out to him was not just muscle activation, but how his
body responded afterward—without lingering joint pain, excessive soreness, or prolonged
recovery.

Over time, with consistent use, Art experienced improvements in strength, physical
appearance, and confidence. More importantly, he found a way to train that felt restorative
rather than punishing—something that had been missing for many years. As someone
living with hATTR, Art recognized a larger issue. Many individuals with this condition are told
that exercise is important yet are given no practical guidance on how to exercise safely
when traditional methods are no longer well tolerated. He expressed a clear concern that
people with hATTR were being left with a gap between medical treatment and functional
support.

Art asked me to do two things:

1. Write a clear, clinically responsible paper explaining how BFR fits within a function-
preservation model for hATTR

2. Develop a conservative, structured approach that clinicians and patients could use with
confidence

This paper is the result of that request. It is not intended to promote a cure, replace
medical therapy, or make disease-modifying claims. Its purpose is to provide a practical,
evidence-informed framework for addressing one of the most common and challenging
aspects of hATTR: the loss of strength, function, and confidence with movement.

What follows is written for clinicians, patients, and caregivers who are looking for clarity,
restraint, and realism in how exercise can be applied when physiology—not motivation—
sets the limits.
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Section 1 — Introduction
When Exercise No Longer Feels Safe

For most of our lives, exercise is simple.
Move more. Lift a little heavier. Push a little harder.

But for people living with hereditary transthyretin amyloidosis (hATTR), that equation
eventually breaks down.

Many individuals with hATTR are told exercise is important — even essential — yet every
attempt to stay active comes with consequences:

e exhaustion that lingers for days

e worsening dizziness or weakness

e joint pain or nerve symptoms

o fearthat pushingtoo hard may do real harm

Over time, something subtle but devastating happens.
People don’t stop exercising because they don’t care.
They stop because their body no longer responds the way it used to.

Muscle loss accelerates. Confidence fades. Independence becomes harder to maintain.

This booklet is written for individuals living with hATTR — and for the clinicians who care for
them. It explores Blood Flow Restriction (BFR) exercise not as a cure, and not as a
replacement for medical therapy, but as a supportive strategy designed to help preserve
strength, function, and quality of life when traditional exercise is no longer tolerated.

What Is Biological Exercise™?

Biological Exercise™ is an approach to movement that prioritizes the body’s internal
biological signals—metabolic, vascular, hormonal, and neuromuscular—over external
mechanical load. Rather than relying on heavier weights, longer durations, or higher force,
Biological Exercise™ uses carefully applied stress to activate the body’s natural adaptive
pathways at intensities that are often better tolerated in individuals with limited physical
reserve. This framework recognizes that while tolerance for mechanical strain may decline
due to age, injury, or disease, the capacity to respond to biological signals frequently
remains intact. In this context, Blood Flow Restriction (BFR) exercise is used not to push
the body harder, but to communicate with it more effectively supporting strength, function,
and resilience without unnecessary strain.



Section 2 — Functional Impact of hATTR
The Hidden Cost of hATTR: Loss of Physical Reserve

Hereditary transthyretin amyloidosis does not simply affect organs — it erodes physical
reserve.

Long before advanced heart failure or severe neuropathy is diagnosed, many individuals
notice:

everyday activities feel harder

recovery takes longer

strength fades quickly during inactivity

balance and confidence begin to decline

This loss of reserve is not due to lack of effort. It reflects a system under chronic
physiological stress.

Amyloid deposition interferes with:
o efficient blood flow to working tissues
e normal autonomic regulation during exertion
o effective communication between nerves and muscles

Over time, even modest reductions in activity accelerate muscle loss, creating a cycle of
deconditioning that is difficult to reverse.

Preserving muscle and movement capacity in hATTR is therefore not optional — it is central
to maintaining independence, safety, and quality of life.

Section 3— Why Traditional Exercise Fails in hAATTR
Why Load-Based Exercise Becomes Ineffective — and Risky

Traditional exercise models assume that increasing mechanical load leads to predictable
physiological adaptation.

In hATTR, this assumption often fails.

Several disease-related factors alter exercise tolerance and response:



¢ Microvascular dysfunction limits oxygen delivery during exertion

e Autonomic nervous system involvement disrupts heart rate and blood pressure
control

¢ Neuromuscular inefficiency increases fatigue at low workloads
e Accelerated sarcopenia reduces tolerance for progressive overload

Collectively, these factors create a scenario in which force-based exercise exceeds
physiological reserve, even at moderate intensities.

Importantly, while tolerance for mechanical load is reduced, responsiveness to biological
signaling often remains partially intact.

Section 4 — From Mechanical Load to Biological Signal
A Necessary Shift in Exercise Strategy

For decades, exercise has been defined almost entirely by mechanical demand. Lift
heavier. Train longer. Increase volume. Apply more force. This model assumes that the
body’s ability to adapt is primarily limited by effort and motivation.

In individuals with hATTR, this assumption no longer holds.

As disease-related changes accumulate—microvascular dysfunction, autonomic
instability, neuromuscular inefficiency, and accelerated muscle loss—the body’s
tolerance for mechanical strain declines. This decline does not reflect weakness or lack
of will; it reflects a system with reduced physical reserve. When traditional exercise
prescriptions continue to emphasize force and volume, the result is often symptom
exacerbation, prolonged recovery, or complete withdrawal from physical activity.

What becomes clear is that the problem is not movement itself, but the type of stress
being applied.

While tolerance for heavy loads and prolonged exertion may be reduced, many individuals
with hATTR retain the ability to respond to biological signals—the internal cues that drive
adaptation at the cellular and vascular level. These include metabolic stress, local hypoxia,
hormonal signaling, and endothelial shear stress. When appropriately dosed, these signals
can stimulate muscle and vascular adaptation without requiring high external force.

This distinction forms the foundation of Biological Exercise™.



Rather than asking the body to tolerate more load, Biological Exercise™ seeks to
communicate with the body more efficiently. The goal is not maximal effort, but maximal
signal with minimal strain—allowing adaptation to occur within the limits of the individual’s
current physiological capacity.

Blood Flow Restriction (BFR) exercise fits naturally within this framework. By combining
low-load movement with controlled vascular pressure, BFR amplifies metabolic and
vascular signaling while keeping joint stress, cardiovascular demand, and overall exertion
relatively low. In doing so, it offers a way to reintroduce meaningful exercise stimulus to
individuals for whom traditional resistance or endurance training is no longer feasible.

This shift—from mechanical dominance to biological signaling—is not a workaround. Itis a
reframing of what effective exercise means in load-limited conditions such as hATTR.

Section 5 — What Is Blood Flow Restriction (BFR)?

A Signal-Based Approach to Exercise

Blood Flow Restriction exercise uses light external pressure applied to the limbs during
low-load exercise or simple movement.

This pressure:

e partially restricts venous outflow

e maintains arterial inflow

e creates a localized metabolic environment similar to heavy exercise
As aresult, BFR allows:

e meaningful muscle activation at ~20-30% load

e shorttraining durations

e reduced joint and cardiovascular stress

BFR does not rely on force.
It relies on biological signaling.

Section 6 — How BFR Supports the Body

Biological Signals That Matter for Function



Blood Flow Restriction (BFR) exercise does not rely on heavy weights or long workouts.
Instead, it uses gentle pressure and light movement to activate powerful biological
signals that the body still recognizes — even when tolerance for traditional exercise is
reduced.

Three of these signals are especially important in individuals with hATTR: growth hormone
(HGH), IGF-1 signaling, and nitric oxide. Together, they help explain how BFR may support
muscle, daily function, and cardiovascular health.

1. Sarcopenia (Muscle Loss)

Sarcopenia is a major driver of weakness, falls, and loss of independence in chronic
disease.

BFR helps counter this process by:

o stimulating growth hormone, which supports muscle protein balance and tissue
repair

e increasing local IGF-1 signaling, which activates muscle protein synthesis
e recruiting muscle fibers through metabolic stress, even with light loads

These effects occur without heavy resistance, making BFR a viable way to reverse muscle
loss and increase strength when traditional training is not tolerated.

2. Activities of Daily Living (ADLs)

Daily activities such as standing from a chair, climbing stairs, carrying objects, and
maintaining balance depend on muscle endurance and efficiency, not maximal strength.

BFR may support ADLs by:
e improving neuromuscular efficiency
e enhancing fatigue resistance
e supporting functional strength through simple movements

Because BFR can be paired with walking, sit-to-stand movements, or light resistance,
improvements are more likely to translate into real-world function, confidence, and
independence.

3. Cardiovascular and Vascular Health

Many individuals with hATTR have limited tolerance for exercise that significantly raises
heart rate or blood pressure.



BFR supports cardiovascular health through vascular mechanisms, including:
e increased nitric oxide signaling, which improves blood vessel function
e« improved microcirculation, enhancing oxygen delivery

e lower blood pressure responses during exercise compared to traditional
resistance training

Rather than stressing the heart, BFR supports efficient circulation at lower intensities,
making it a potentially useful option for maintaining activity in individuals with limited
cardiovascular reserve.

Bringing It Together

BFR does not treat the underlying disease.
It supports the systems that allow people to keep functioning:

e preserving muscle to combat sarcopenia
e improving strength and endurance for daily life

e supporting vascular health without excessive strain

Section 7— Supporting BFR Science
Key Research Supporting Low-Load, Signal-Based Exercise (With Direct Links)

Blood Flow Restriction (BFR) exercise is supported by a growing body of peer-reviewed
research demonstrating that meaningful muscular, functional, and vascular
adaptations can occur at very low mechanical loads. While these studies were not
conducted specifically in hereditary transthyretin amyloidosis (hATTR), they provide a
strong scientific rationale for considering BFR as a supportive exercise strategy in
populations with limited tolerance for traditional resistance or endurance training.

Below are 10 key studies, selected for relevance to low-load muscle preservation,
functional capacity, cardiovascular response, vascular signaling, and sarcopenia.

£} Heitkamp HC et al., 2015

Training With Blood Flow Restriction: Mechanisms, Gains, and Safety
https://pubmed.ncbi.nlm.nih.gov/25678204/



https://pubmed.ncbi.nlm.nih.gov/25678204/?utm_source=chatgpt.com

Key Findings:

BFR induces metabolic hypoxia, reduces proteolysis, enhances anabolic processes, and
increases growth hormone signaling, resulting in strength and hypertrophy gains at low
loads.

Why It Matters:
Establishes the mechanistic foundation for low-load BFR as a biological, not force-
dependent, training method.

F) Patterson SD et al., 2019

Blood Flow Restriction Exercise: Methodology, Application, and Safety
https://www.frontiersin.org/articles/10.3389/fphys.2019.00533/full

Key Findings:
Low-load BFR (~20-30% 1RM) produces muscle hypertrophy and strength gains
comparable to high-load training with reduced joint and cardiovascular stress.

Why It Matters:
Supports BFR as a muscle-preserving strategy when heavy loading is poorly tolerated.

E) Hughes Letal., 2017

Blood Flow Restriction Training in Clinical Musculoskeletal Rehabilitation
https://pubmed.ncbi.nlm.nih.gov/29061467/

Key Findings:
Systematic review showing BFR improves muscle size and strength with reduced
mechanical and cardiovascular strain.

Why It Matters:
Direct relevance to clinical and medically limited populations.

3 Functional Improvement With BFR Walking in Older Adults

https://pubmed.ncbi.nlm.nih.gov/30306467/

Key Findings:
Adding BFR to low-intensity walking improved physical function more than walking alone,
despite low perceived exertion.

Why It Matters:
Demonstrates that BFR can enhance real-world functional capacity, not just muscle size.


https://www.frontiersin.org/articles/10.3389/fphys.2019.00533/full
https://pubmed.ncbi.nlm.nih.gov/29061467/
https://pubmed.ncbi.nlm.nih.gov/30306467/?utm_source=chatgpt.com

E) Crisafulli A et al., 2018

Blood Flow Restriction Training Reduced Blood Pressure During Exercise
https://pubmed.ncbi.nlm.nih.gov/30618781/

Key Findings:
BFR resulted in lower blood pressure responses during exercise compared with
traditional resistance training.

Why It Matters:
Highly relevant for cardiac-limited populations, including hATTR.

[J Effects of Low-Intensity BFR in Ischemic Heart Disease

https://www.|stage.jst.go.jp/article/ijktr/6/1/6_1_1/_pdf

Key Findings:
Low-intensity BFR improved muscle strength, muscle mass, and endurance (VO, max) in
patients with ischemic heart disease.

Why It Matters:
Demonstrates feasibility of BFR in cardiac rehabilitation settings.

EJ coPD and Muscle Loss: Is BFR a Potential Treatment?

https://pubmed.ncbi.nlm.nih.gov/28529206/

Key Findings:
BFR improved muscle strength and mass in individuals unable to tolerate high-intensity
exercise.

Why It Matters:
Supports BFR in systemically limited and fatigue-prone populations.

] Blood Flow Restriction Enhances Angiogenic Gene Expression

https://pmc.ncbi.nlm.nih.gov/articles/PMC3633075/

Key Findings:
BFR combined with low-intensity exercise increased post-exercise expression of nitric
oxide synthase (NOS) and angiogenic markers.

Why It Matters:
Supports vascular and microcirculatory benefits, relevant to hATTR.


https://pubmed.ncbi.nlm.nih.gov/30618781/?utm_source=chatgpt.com
https://www.jstage.jst.go.jp/article/ijktr/6/1/6_1_1/_pdf
https://pubmed.ncbi.nlm.nih.gov/28529206/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3633075/

£ BFR and Sarcopenia in Older Adults

https://pubmed.ncbi.nlm.nih.gov/30306467/

Key Findings:
Low-load BFR produced greater improvements in muscle strength and physical
performance than low-load exercise alone.

Why It Matters:
Direct relevance to sarcopenia, frailty, and loss of independence.

(] Blood flow restriction walking and physical function in older adults:

https://pubmed.ncbi.nlm.nih.gov/28483555/

Key Findings:

The greater improvement in physical function with blood flow restriction demonstrates how
this addition can increase the quality of simple walking exercise for populations that may
be contraindicated to heavy-load resistance training.

Why It Matters:
BFR can be implemented in older adults to improve ADL.

Section Takeaway

Collectively, these studies demonstrate that low-load, biologically driven exercise can
produce muscular, functional, and vascular adaptations traditionally associated with
high-load training, while reducing joint and cardiovascular strain. This evidence supports
the use of BFR as a scientifically grounded, supportive exercise strategy for individuals
with limited tolerance for conventional exercise — including many living with hATTR.

Section 8 — How to Implement BFR

The 1-5-10 Method™: A Biological Exercise™ Framework

One of the most common barriers to using Blood Flow Restriction (BFR) in clinical
populations is not lack of evidence — it is uncertainty around implementation.

Clinicians ask:

e How much is safe to start with?


https://pubmed.ncbi.nlm.nih.gov/30306467/?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/28483555/

e Howdo [ scale this without risk?
Patients ask:

e Howlongshould I do this?
e Howdolknow if ’'m doing too much?

The 1-5-10 Method™ was created to answer these questions clearly, conservatively, and
consistently.

Why the 1-5-10 Method™ Exists

Traditional exercise scales by load and volume.
In load-limited conditions like hATTR, that approach breaks down.

The 1-5-10 Method™ scales by time under biological signal.
This matters because:

e biological signaling occurs rapidly
e excessive duration increases fatigue and autonomic stress
e more is not always better

The goal is to deliver the minimum effective signal — not maximal effort.

The 1-Minute Category
Establish Safety and Confidence

Who this is for:

e Significant deconditioning

¢ Marked fatigue or low exercise tolerance

e Autonomic symptoms (lightheadedness, BP variability)
o Early post-diagnosis or post-exacerbation

e Anxiety or fear around exercise

Why it works:
Even one minute of BFR can activate metabolic and vascular signaling without
overwhelming the system.

Clinical value:

e establishes tolerance
¢ allows symptom observation



e builds patient confidence
e minimizes risk

For many individuals with hATTR, this is the correct starting point.
When to Progress From 1 Minute
Progression should be slow, intentional, and response-based.
A common and conservative approach is to:
e increase BFR time by 1 minute every two weeks,
e progressing gradually toward 5 minutes,
e onlyif the current duration is well tolerated.

Patients typically know when they are ready to progress because:

¢ symptoms do not worsen during or after sessions
e recovery remains normal the same day and the following day
e confidence with movement improves

If symptoms increase, remain at the current time.
Stability is success.

The 5-Minute Category
Build Capacity Without Overload

Who this is for:

¢ Mild-to-moderate functional limitation

e Stable cardiovascular status

e Tolerating light daily activity

e Successfully progressed from the 1-minute category

Why it works:
Five minutes provides a meaningful biological stimulus while remaining far below
traditional exercise volumes.

Clinical value:
e supports muscle preservation

e improves tolerance for daily activities
e promotes consistency without excessive fatigue



For many individuals, 5 minutes becomes the long-term “sweet spot.”
When to Progress From 5 Minutes
If further progression is appropriate, a similar approach applies:
e increase BFR time by 1 minute every two weeks,
e progressing gradually toward 10 minutes,
e based entirely onindividual response.
Patients can usually identify their maximal effective time by paying attention to:
e recovery quality
e energy levels later in the day

¢ symptom stability over multiple weeks

There is no requirement to reach 10 minutes.
Stopping at 5 minutes is often optimal.

The 10-Minute Category
Maintain or Enhance Capacity

Who this is for:

e Higher functional reserve

e Stable symptoms over time

e Priortolerance to BFR

e Individuals using BFR as a primary low-load training method

Why it works:
Ten minutes allows robust biological signaling while still avoiding heavy mechanical or

cardiovascular strain.

Important:
10 minutes is a ceiling, not a goal.

Patients who reach this level typically do so gradually and intentionally — and only if it
feels appropriate.

Why This Method Is Different
The 1-5-10 Method™:

¢ uses small, deliberate increments



o allows patients to self-identify their optimal dose

e prioritizes safety over speed

e improves adherence and confidence

o aligns directly with Biological Exercise™ principles

No other BFR framework provides this level of clarity, scalability, and patient-centered
safety.

Key Implementation Principle
Smallincreases maintain safety.
Consistency builds confidence.

The right amount is the amount your body tolerates well.
By increasing BFR time in 1-minute increments every two weeks, patients and clinicians
can safely identify the individual “sweet spot” where benefits are achieved without

symptom flare — making BFR both effective and sustainable in load-limited conditions
like hATTR.

Section 9 — Choosing the Right BFR Bands

Why Equipment Choice Matters for Safety, Consistency, and Confidence

Not all Blood Flow Restriction (BFR) bands are the same — and in medically complex, load-
limited populations such as hereditary transthyretin amyloidosis (hATTR), the type of band
used matters.

The purpose of BFR is not simply to restrict blood flow.

Itis to apply controlled, repeatable, and appropriate pressure that delivers a biological

signal without unnecessary risk.

In practice, BFR bands fall into three broad categories. Understanding the differences
helps clinicians and patients make safer, more informed decisions.

Type 1 — Elastic or “Tourniquet-Style” Bands
(Wraps, straps, knee-wrap style bands)

How they work:
Rely on elastic tension and subjective tightness, usually applied “by feel.”

Common characteristics:



e no objective pressure feedback

e pressure varies with limb size and movement
o difficult to reproduce consistently

e easyto overtighten unintentionally

Clinical considerations:
In individuals with neuropathy, vascular sensitivity, or autonomic dysfunction, pressure
perception may be unreliable.

Summary:
These bands may be acceptable for healthy athletes, but they offer limited precision and
control, making them less suitable for clinical populations.

Type 2 — Wide Rigid pneumatic BFR Bands

How they work:
Apply compression using rigid or semi-rigid materials with mechanical adjustment points.

Common characteristics:

e more consistent than elastic wraps
e require trained professionals to apply
e canbeuncomfortable

Clinical considerations:
Can feel restrictive and may create focal pressure points, particularly in sensitive
individuals.

Summary:
An improvement over elastic wraps, but still limited in adaptability and comfort for
medically fragile populations.

Type 3 — Pneumatic Semi-Elastic BFR Bands

How they work:
Use controlled air pressure combined with semi-elastic materials to apply circumferential
compression that adapts to natural limb movement.

Common characteristics:

e more even pressure distribution

¢ smoother, more comfortable compression
e easierto adjustand release

e more repeatable session-to-session



o well suited for low-load, short-duration protocols

Clinical considerations:
Reduced risk of focal compression and unintended over-tightening, especially importantin
individuals with altered sensation or vascular vulnerability.

Summary:
Pneumatic semi-elastic systems provide the highest level of control, comfort, and
consistency, making them the preferred option in clinical and medical settings.

Why Band Choice Matters in hATTR
In hereditary transthyretin amyloidosis (hATTR), many individuals experience:

o altered sensation or neuropathy, making pressure difficult to judge

o vascular fragility, increasing sensitivity to uneven compression

e autonomic instability, affecting blood pressure and exercise tolerance
« delayed recovery, where small errors can have larger consequences

For these reasons, | always recommend Type 3 — Pneumatic Semi-Elastic BFR bands
for individuals with hATTR.

These systems allow pressure to be applied more evenly, more predictably, and more
gently, while still accommodating natural movement. This improves comfort, reduces risk,
and supports conservative, time-based approaches such as the 1-5-10 Method™.

In medically complex populations, precision is not about doing more.
Itis about doing just enough, safely and repeatably.

The effectiveness and safety of BFR depend not only on how it is used, but on the
equipment used to apply it.

Choosing the right type of BFR band:

e improves clinician confidence

¢ enhances patient safety

e supports consistent implementation
¢ makes structured methods possible

This foundation sets the stage for the next section — why | recommend B3 Bands
specifically.



Section 10 — B3 Bands: My Choice for Over a Decade
Experience, Safety, and Design Matter

Over the past decade, | have worked with Blood Flow Restriction (BFR) exercise across a
wide range of populations — from elite athletes to older adults, from high performers to
individuals managing chronic and complex medical conditions.

During that time, one thing has become very clear:
The success of BFR depends as much on the equipment as it does on the method.

That is why, for more than ten years, B3 Bands have been my personal and professional
choice when implementing BFR — especially in populations where safety, comfort, and
consistency matter most.

A Decade of Real-World Use Across Populations
B3 Bands have been used by:

¢ children and teenagers

e active adults and athletes

e olderadults and seniors

e individuals recovering from injury or surgery

¢ people with joint pain, mobility limitations, or chronic disease
e Athlete at all levels

e Over 1000 health & fitness pros

Across all of these groups, the goal has been the same:
o deliver a meaningful biological signal
e without excessive strain
¢ and without compromising safety

¢ make BFR simple for the use to apply

This long-standing, real-world use has created a track record of tolerance, adherence,
and safety that cannot be replicated in short-term trials alone.

Why Design Matters: The Multi-Air-Chamber Advantage

One of the defining features of B3 Bands is their patented multi-air-chamber design.



Unlike single-chamber cuffs that concentrate pressure in one area, B3 Bands distribute
pressure across multiple interconnected air chambers. This design offers several
important advantages:

e More even circumferential pressure, reducing focal compression

e Improved comfort, especially during movement

o Lower risk of over-tightening, particularly in individuals with altered sensation

o Better tolerance during short, low-intensity sessions, which are central to the 1-
5-10 Method™

In medically complex populations, comfort is not a luxury — it is a safety feature. When
pressure feels smoother and more predictable, patients are more likely to relax, move
naturally, and adhere to conservative protocols.

Designed for Movement — Not Just Resistance Training

Another advantage of the multi-chamber system is how well it adapts to nontraditional
forms of exercise.

B3 Bands were designed to work not only with resistance training, but also with:

e walking
e YyoOga
e light functional movement

This versatility matters in populations where traditional gym-based exercise is not realistic
or sustainable.

Supporting Evidence: BFR With Walking and Yoga

Research has shown that BFR can be effectively and safely paired with low-intensity
movement, not just resistance exercise.

Studies highlighted at:
& https://b3sciences.com/multichamber/

demonstrate that:

e BFR walking can improve muscle activation and functional capacity compared to
walking alone

¢ BFR combined with yoga or slow movement can increase muscular engagement
without high cardiovascular or joint stress


https://b3sciences.com/multichamber/

These findings reinforce an important point:
BFR does not require heavy weights to be effective.

When combined with a comfortable, adaptive band design, BFR can be integrated into
accessible, low-impact activities — expanding its usefulness for individuals with limited
exercise tolerance.
Why This Matters for hATTR
In hereditary transthyretin amyloidosis (hATTR), where patients may experience:

e neuropathy

e vascular sensitivity

¢ autonomic instability
o fatigue and delayed recovery

equipment choice becomes a clinical decision, not a convenience.
The combination of:

e apneumatic semi-elastic system

e amulti-air-chamber design

¢ and atime-based, conservative method

creates a level of predictability and comfort that supports safer implementation in this
population.

Section Takeaway

B3 Bands were not designed to push people harder.
They were designed to help people keep moving — safely.

After more than a decade of use across diverse populations, B3 Bands remain my choice
because they align with the core principles of Biological Exercise™:

e precision over force
e comfort as a safety feature
e consistency over intensity

That alignment is what makes BFR usable, sustainable, and appropriate — evenin
complex, load-limited conditions like hATTR.



Section 11 — Final Clinical Perspective
Preserving Function When Cure Is Not the Goal of Exercise

Hereditary transthyretin amyloidosis (hATTR) is no longer a condition without therapeutic
options. Disease-modifying pharmacologic treatments have altered the trajectory of organ
involvement and survival. However, even as medical management advances, functional
decline remains a central and under-addressed challenge.

Muscle loss, reduced exercise tolerance, impaired balance, and progressive
deconditioning continue to impact quality of life, independence, and long-term outcomes.
For many patients, the question is no longer whether exercise is important, but how to
implement it safely and effectively in the setting of reduced physiological reserve.

Blood Flow Restriction (BFR) exercise should not be viewed as a replacement for medical
therapy, nor as a means to reverse amyloid pathology. Its value lies elsewhere.

When applied conservatively, BFR represents a signal-based exercise strategy that
allows patients to engage in meaningful physical activity at loads and durations they can
tolerate. By emphasizing biological signaling over mechanical strain, BFR offers a way to
preserve muscle, support functional capacity, and maintain vascular health without
imposing excessive joint, cardiovascular, or autonomic stress.

The 1-5-10 Method™ was developed to address the practical barriers that often prevent
clinicians from recommending BFR: uncertainty around dosing, fear of overexertion, and
concern about patient safety. By scaling exposure based on time under biological signal,
and progressing in small, response-based increments, this framework allows clinicians to
individualize implementation while maintaining clear guardrails.

Equally important is equipment selection. In populations with neuropathy, vascular
sensitivity, or autonomic instability, predictability and comfort are safety features, not
conveniences. Pneumatic semi-elastic, multi-air-chamber systems support conservative
implementation and reduce variability—factors that matter in real-world clinical use.

From a clinical standpoint, BFR fits most appropriately within a function-preservation
model of care:

e asacomplementto disease-modifying therapy
e as abridge when traditional exercise is poorly tolerated
e as ameans to maintain strength, mobility, and confidence over time

Itis not necessary for every patient to use BFR.
Itis not appropriate for every clinical presentation.



But for selected individuals with hATTR who struggle to tolerate conventional exercise, BFR
offers a rational, evidence-supported option that aligns with modern principles of
personalized, load-aware care.

The goal is not to push patients harder.
The goalis to help them continue moving—safely, consistently, and with confidence.
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collaborated with healthcare professionals, researchers, and exercise specialists to refine
conservative, time-based approaches to BFR implementation, including the 1-5-10
Method™, and to promote the broader framework of Biological Exercise™.

Dr. DeBord’s approach reflects a central philosophy: while disease may limit how much
load the body can tolerate, it does not eliminate the body’s ability to respond to biological
signals when exercise is applied thoughtfully. His work continues to focus on helping
clinicians and patients navigate exercise safely in load-limited conditions—prioritizing
function, confidence, and long-term adherence over intensity.
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