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Abstract

Introduction:Direct to consumer stem cell and regenerative interventions (SCRIs) for various medical conditions have
increased in popularity due to unmet medical needs and the promise of SCRIs to meet those needs. These interventions may
have varying levels of safety and efficacy data and many lack sufficient scientific data to be marketed. The direct to consumer
SCRI industry has received significant attention due to potential physical, economic, and emotional harms to patients.
Patients may seek the counsel of their primary care providers when considering stem cell therapy for their condition.
Methods: Here we describe strategies primary care providers can utilize when counseling patients. Results: Although we
recommend constructing these discussions around individual patients’ needs, one can utilize a general approach consisting
of 4 parts. First, providers should recognize what information the patient is seeking and what is their understanding of
stem cell and regenerative medicine. Next, providers should convey evidence-based information at the level of patients
understanding so that they are aware of the risks, benefits, and descriptions of possible procedures. Throughout the
conversations, attempts should be made to guide patients to a trusted resource that can provide additional information.
Finally, providers should make an effort to address misinformation in a way that is nonjudgmental and patient-centered
to make the patient feel safe and comfortable. Conclusion: Effectively communicating risk information by primary care
providers to patients is important given the harms reported from direct-to-consumer SCRIs. Correcting misinformation
remains a priority when discussing SCRI’s. Providers should strive to offer patients with additional resources such as the
opportunity for consultation with a specialist or a consultation service dedicated to informing patients about regenerative
medicine.
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Introduction Social science studies suggest that the general public con-
siders stem cells as having the power to heal a variety of
medical conditions, resulting in growing demand and subse-
quent emergence of a direct-to-consumer market where
characteristically unspecialized and even predatory clinics
offer unproven regenerative labeled therapies such as stem
cells and more recently exosomes.'!"'# The term “unproven”
is used to mean that there is varying levels of scientific

Direct to consumer stem cell and regenerative interventions
(SCRIs) for various medical conditions have increased in
popularity due to unmet medical needs and the promise of
SCRIs to meet those needs. Though predominantly still in a
translational research stage, early success stories have cata-
pulted regenerative medicine into a fast growing medical
specialty, with potential to advance care for chronic condi-
tions.!* As with many novel technologies, great promise Mayo Clinic, Jacksonville, FL, USA
may bring even more hype. One platform driving that hype  2Mayo Clinic, Rochester, MN, USA
is the misinformation about stem cell therapies that have .
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evidence to demonstrate safety and efficacy of a SCRI but
that many still lack sufficient scientific data to be marketed.

Stem Cell Seeking Patients

We have previously published data about individuals seek-
ing stem cells and regenerative interventions (SCRIs), who
are generally older with various chronic medical conditions
having previously explored conventional treatment options
or parents of ill children seeking potential treatments.’
While orthopedic conditions are a common area of interest
for individuals seeking SCRI’s, other medical conditions in
the specialities of cardiology, neurology, and pulmonary
have also been shown to be areas of interest.’

Patients considering SCRIs are often confronted with
large amounts of misinformation, much of which is unbal-
anced, inaccurate, or misleading.'®'>-? It remains unclear
how patients and families differentiate between misinfor-
mation and evidence-based literature.®?! While potential
patients may undertake research about SCRIs, including
online searches, visiting clinics, or by attending stem cell
seminars,” some may remain uncertain or apprehensive
regarding such treatment options. Several factors can influ-
ence a patient’s decision to seek experimental SCRIs. These
may include personal beliefs, risk perception, illness sever-
ity, thoughts of vulnerability or fear, mistrust toward con-
ventional health care and research, and interpersonal
interactions with people including experts.”?>24

When considering a regenerative therapy or clinical trial,
it is imperative that patients and caregivers are provided
with an evidence-based discussion about the procedure
including risks, benefits and any associated costs.?*** This
should largely be done by disease specialists with expertise
in the conditions that patients are seeking assistance with.
Nevertheless, it can be a challenge for patients, their fami-
lies, and their primary medical providers to know where to
find such disease specific expertise. Deciding how best to
manage patients’ informational needs, especially given the
rapid changes in the science of regenerative therapies,
remains a significant challenge.

Advances in Regenerative Medicine

Some notable successes in the field of regenerative medi-
cine include autologous epidermal grafts for epidermolysis
bullosa, skin grafts for acute burn injuries and CAR-T
immunotherapies for various hematologic malignan-
cies.?>3% Point of care, autologous cell-based therapies,
termed orthobiologics, have shown some benefit for ortho-
pedic conditions, such as bone marrow aspirate concentrate
for avascular necrosis of the femoral head during hip
decompression surgery and platelet rich plasma for

management of knee pain secondary to osteoarthritis.’!3?

Additionally, platelet rich plasma is commonly utilized by
cosmetic and dermatologic practices for treatment of andro-
genic alopecia and some skin conditions.’>* Despite these
milestones and ongoing research efforts, there remains a
direct-to-consumer market for unproven stem cell interven-
tions, most notably in the United States.'>!>33

Direct-to-Consumer Market

The direct-to-consumer SCRI industry has received signifi-
cant attention due to potential physical, economic, and
emotional harms to patients. Many of these experimental
interventions are offered outside of controlled clinical stud-
ies and are sold directly to patients.’® These interventions
may lack scientific evidence, product characterization as
well as safety and efficacy data. It is estimated that there are
over 2700 clinics in the United States offering SCRI.'?
While over 60% comprise musculoskeletal indications, all
medical specialties are represented to some degree.’”*® The
uncertainty of the indications, nature of products being
used, safety and qualification of providers performing some
interventions creates a need for patients seeking regenera-
tive solutions to search for help from trusted resources. The
resulting environment has led to significant complications
due to illicit use of stem cell therapies by providers operat-
ing outside their area of expertise.'+3-44

Counseling Patients

Many scientific and medical institutions have gone to great
lengths to inform patients about possible harms in undertak-
ing unproven stem cell and regenerative interventions, includ-
ing the International Society of Stem Cell Research, the Food
and Drug Administration (FDA) and Stem Cells Australia
amongst others.'**-! Despite these efforts, it remains unclear
whether such messaging effectively influences patients and if
patients regard these sources reputable and believable.?

We have launched a consult service and have engaged
with over 6500 patients seeking regenerative care. This ser-
vice provides aims to provide clinical navigation for patients
interested in regenerative care and direct patients to scien-
tifically based options of care. If no such options are avail-
able, patients are provided with education on the state of
stem cell research for their condition.’? In our previous
assessment of patient satisfaction, the majority of patients
found the consult service to be helpful and informative,
many expressing gratitude for the information shared.’

From our experience, we can translate lessons learned to
other medical specialties and providers. Primary care physi-
cians are a highly trusted source of medical information to
their patients>> and can likely provide patients with
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similar counseling. Studies show patients will trust their
primary care physician and feel empowered when provided
counsel from their primary care provider.’>>’ Though not
always experienced in SCRIs, primary care providers will
commonly have subspecialty relationships connecting them
to the emerging regenerative field.?

Recognizing the Difficulty of
Consultations Around SCRI

We’ve previously published challenges that physicians
have described when discussing unproven stem cell

interventions with patients.?! These included tensions
between supporting a patient’s decision to undergo such
treatment and being worried about harms that could befall
their patients, addressing family pressure and stem cell
hype and lack of patient understanding about SCRIs,
responding to high expectations or demands from patients,
and patients viewing conventional medicine with distrust.
In a time when physicians may be increasingly asked to
respond to health misinformation and counsel on interven-
tions lacking scientific data, these strategies may be of
interest to other physicians responding to patient questions
about unproven SCRIs.

Strategies for Counseling Patients Seeking Regenerative Treatment'#48:49.52:59-63

Familiarize yourself with the direct-to-consumer SCRI industry
Stem Cell/Regenerative therapies are evolving rapidly

Potentially unsafe interventions can lead to significant complications

Lack of efficacy data

Things you should do when interacting with stem cell seeking patients

Express care and openness with vocal cues and body language

Explore motives for seeking stem cell treatment (may have exhausted standard or care treatment)
Clarify what the patient has learned about treatment and expectations of outcomes (may have learned about SCRI industry from

direct-to-consumer marketing strategies)
Focus on conversations at the level of patient understanding
Behaviors to avoid
Avoid discrediting resources

Avoid using complex scientific or medical terms that patients may not understand

Don’t assign blame
Don’t dismiss patients concerns or questions
Don’t overstate your own confidence

Provide trusted sources of information
Mayo Clinic Regenerative Medicine Consult Service
YouTube: FDA Warns about Stem Cell Therapies
ISSCR Patient Handbook on Stem Cell Therapies
EuroStemCell: Hope Beyond Hype

In order to help patients navigate this confusing space of
misinformation, providers can communicate evidence-based
information to patients about the unproven stem cell and
regenerative industry while also recognizing that each patient’s
has a unique set of circumstances. Theories of evidenced based
medical counseling acknowledge patient exposure to misinfor-
mation, while providing appropriate sources of information
and encouraging shared decision making between patients and
providers.** Although we recommend constructing these dis-
cussions around individual patients’ needs, the authors recom-
mend utilizing a general approach consisting of 4 parts.

First, providers should recognize what information the
patient is seeking and assess their understanding of stem

cell and regenerative medicine. Next, providers should
convey evidence-based information so that they are aware
of the risks, benefits, and descriptions of possible proce-
dures. This should be communicated at a level appropriate
to the patient and teach-back techniques can be used to
establish what the patient has learned from the discussion.
Throughout the conversations, attempts should be made to
guide patients to a trusted resource that can provide addi-
tional information. Finally, providers should try to address
misinformation in a way that is nonjudgmental and patient-
centered to make the patient feel safe and comfortable.>*%
These 4 parts can best be summarized as the “Four E’s,”
see figure below.
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Remember the Four E's

Evaluate and Explore

Listen to the patient to understand what information they are seeking, what treatments
they have tried, and what is their understanding of regenerative medicine

Examine the Evidence

Convey evidence based information to patients so that they receive a robust
understanding of the risks, benefits and description of possible procedures

Educate and Empower

Guide patients to a trusted resource that can provide additional information

Express Empathy

the patient to feel safe and comfortable

Address misinformation in a way that is nonjudgmental and patient centered to allow

Conclusion

Primary care provider recommendations and strategies for
patient engagement surrounding SCRIs can help contextu-
alize the messaging patients receive. Effectively communi-
cating risk information by primary care providers to patients
is important given the harms reported from direct to con-
sumer SCRIs.

Correcting misinformation remains a priority when dis-
cussing SCRI’s. We acknowledge that more research is
needed as to the effectiveness of patient eduction in not only
in correcting misinformation and sharing knowledge, but
also possibly changing health behavior.

Providers should strive to offer patients with additional
resources such as the opportunity for consultation with a
specialist or a consultation service dedicated to informing
patients about regenerative medicine.

Scientific organizations and academic institutions can
help disseminate information to primary care providers to
help them better understand the experimental SCI space and
identify resources for patients.®!¢2
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