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Purpose: To establish consensus statements via a modified Delphi process about ethics, transparency, regulation, and best
practices for the use of orthobiologics in clinical practice for musculoskeletal pathology.Methods: A consensus process on
the regulation of orthobiologics at the provider level was conducted using a modified Delphi technique. Twenty ortho-
paedic surgeons, sports medicine physicians, or basic scientists participated. Each participant was a Biologic Association
member organization representative and asked to participate because of their active interest in the field of orthobiologics.
Levels of consensus were delineated according to the number of votes for each statement: no consensus, <80%;
consensus, 80% to 89%; strong consensus, 90% to 99%; unanimous, 100%. Results: The 26 consensus statements on
orthobiologics resulted in 14 achieving unanimous consensus, 8 achieving strong consensus, 3 achieving consensus, and 1
did not achieve consensus. Overall, 85% of the statements reached either a unanimous or strong consensus. Of the
statements regarding communication and transparency, 9 reached unanimous consensus, including information to
convey and helpful tools to describe current orthobiologics, persistent misinformation, use of the word “stem cells,” “off-
label” use, and problems with the present regulatory environment. Five statements discussing the regulation of novel
orthobiologics achieved unanimous consensus. These statements highlighted research regulation, safety, and suggested
improvements to regulatory issues. The statement that did not achieve any consensus was on the regulatory processes that
should be in place by an institution providing novel orthobiologic treatments. No statement reached a unanimous
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agreement on cost or ethical considerations. Conclusions: This study successfully identified key consensus statements
emphasizing the importance of ethics, transparency, and regulation in the use of orthobiologics, with 85% of statements
reaching unanimous or strong consensus. These findings underscore the need for standardized communication, improved
regulatory frameworks, and enhanced safety measures while highlighting persistent challenges in addressing cost and
ethical considerations. Level of Evidence: Level V, expert opinion.
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usculoskeletal pathology remains a significant
Mcause of pain and disability for millions world-
wide.1 In the last 2 decades, orthobiologics, a biologic
substance to treat musculoskeletal pathologies, have
emerged to treat a variety of these conditions and
augment healing.2,3 Orthobiologics broadly define
various approaches such as growth factors, autogenic-
and allogenic-derived blood products, and cell thera-
pies. They are used both as nonsurgical treatment
measures to modify symptoms and in combination with
surgical procedures to support healing for bone, carti-
lage, tendon, ligament, and muscular injuries.3 Com-
mon orthobiologic treatments for orthopaedic injuries
include bone marrow aspirate concentrate (BMAC),
platelet-rich plasma (PRP), and microfragmented adi-
pose tissue (MFAT), for which there are currently more
than 1,000 clinical trials for BMAC and PRP listed on
ClinicalTrials.gov.4-7

With an increase in the number of clinical trials anduse
of orthobiologics in orthopaedics and sports medicine,
there is concern for a lack of homogeneity in how these
products are described to patients, the use of advertise-
ments, the introduction of novel therapies, and cost.8-10

A 2021 study found 1,480 businesses marketing pur-
ported stem cell therapies online, of which 689 busi-
nesses advertised stem cell therapies to treat orthopaedic
conditions and 339 businesses offered stem cells for
sports injuries.11 Of businesses marketing stem cell in-
terventions online, it was found that some interventions
were noncompliant with governmental regulations.9

These bad actors have resulted in concern for patient
safety. Although patient safety is of utmost importance,
there exists concern that more stringent federal regula-
tions around these products to curb the negative impacts
of bad actors will lead to slower introduction of novel
therapies. This is evident from the United States versus
Regenerative Sciences, 2012 case in which members of
the orthopaedics and sports medicine communities
sought to challenge the Food and Drug Administration’s
(FDA) control over orthobiologics.12

A positional statement by the American Medical So-
ciety for Sports Medicine (AMSSM) set guidelines for
orthobiologics use in sports medicine practice, including
(1) the need for informed consent (risks, benefits, al-
ternatives), (2) out-of-pocket costs, (3) conflicts of in-
terest, and (4) a thorough discussion of the current
literature.13 Several other societies also have previously
developed national and international expert consen-
suses on a variety of topics using a modified Delphi
method.8,14,15 The modified Delphi method uses multi-
ple rounds to encompass expert opinions on a topic, ul-
timately leading to defined consensus statements.
Orthobiologics are biologic procedures that are regulated
by the FDA and as part of orthopaedic medical and sur-
gical practice but do not require premarket authorization
in the form of a Biologic License Application.16 Common
orthobiologics, like BMAC and PRP, are legally
“allowed” to be used inmedical practice because they fall
under the 510(k)medical device pathway,meaning they
are equivalent to current medical devices on the mar-
ket.17 However, orthopaedic and sports medicine appli-
cations of these treatments, such as meniscus repair,
have not been approved and thus are considered off-
label uses.17 Thus, it falls on the expertise of the medi-
cal providers to develop statements for best practices. As
a result, the Biologic Association, an international con-
sortium of orthopaedic and sports medicine professional
societies, established an initiative to create specific
consensus statements surrounding the use of orthobio-
logics at the provider level.
The Biologic Association’s purpose is to create a

collaboration to speak upon the musculoskeletal bi-
ologics environment with a unified voice. The organi-
zation aims to advocate for the responsible use of
biologics, lead standards development, and report on
the safety and efficacy of orthobiologics. Biologic As-
sociation members are orthopaedic surgeons with
fellowship training in sports medicine, orthopaedic
primary care physicians, and basic scientists whose
work emphasizes orthopaedics and regenerative medi-
cine. Each member has a significant interest in the field
of biologics and regenerative medicine, indicated by
research efforts (www.thebiologicassociation.com).
The purpose of this study was to establish consensus

statements via a modified Delphi process about ethics,
transparency, regulation, and best practices for the use
of orthobiologics in clinical practice for musculoskeletal
pathology. Our hypothesis was that there would be a
consensus on the majority of statements on ethics,
transparency, regulation, and best practices for the use
of orthobiologics.

Methods

Consensus Working Group
Twenty-four orthopaedic surgeons, sports medicine

physicians, and basic scientists were invited to partici-
pate in these expert statements on orthobiologics, with

http://www.thebiologicassociation.com
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20 participating in each round and 4 declining. Of the
20 who participated, there were 13 orthopaedic sur-
geons, 4 sports medicine physicians, and 3 basic scien-
tists from 3 countries. Each participant was a Biologic
Association member organization representative and
was invited on the basis of their current interest,
experience, and expertise in orthobiologics. Biologic
Association member organization representatives are
experts in the field of biologics, whom their peers have
selected to represent their organization within the
Biologic Association, on the basis of their significant
contribution to the field of biologics research. By
holding this position, they have demonstrated signifi-
cant experience in research and/or administration of
orthobiologics. Together, the 20 participants have
published 750þ journal articles on orthobiologics.
Many participants have held or currently hold leader-
ship positions in the field of regenerative medicine,
such as Chair of the AMSSM’s Regenerative Medicine
Task Force. All participants were instructed to complete
the questionnaires based on their belief as to the best
answer, refraining from personal bias. A liaison
(S.A.M.) provided the primary point of contact and
distribution of questionnaires to ensure consistency
throughout the process. On the basis of responses from
previous rounds, the liaison also formulated each sub-
sequent round of questionnaires. The liaison did not
submit answers to questionnaires or participate in
voting to decrease the potential for bias in data analysis
and/or literature review.

Modified Delphi Consensus Method
The initial set of questionnaires was created by the 4

members of a steering committee via email correspon-
dence (B.J.C., R.M.F., S.A.R., S.A.S.). To establish the
questions, expert opinions of contentious topics and a
review of the current literature identified areas in need
of discussion. The literature review was conducted to
search for current positional and consensus statements
focusing on ethical and regulatory issues at the provider
level for current and novel orthobiologic treatments. A
positional statement and narrative review highlighted
issues with communication, transparency, and ethical
and regulatory considerations that lacked worldwide
consensus from experts.13,17 In addition, a review of
cost-effectiveness studies for common orthobiologics
exposed a need for more research and consensus by
experts while more studies are conducted.18-21 A
modified Delphi method was used to create expert
statements, similar to previously established
methods.8,14,15 The participants completed 2 rounds of
questionnaires and then a final vote over a 3-month
period, with all responses being anonymous. Any
questions that reached 80% agreement over the 2
rounds were elevated to a final vote. Between rounds,
the questionnaires evolved from open-ended responses
to structured statements with the ability to rate their
agreement on a Likert scale and space for additional
comments. The final vote had all 20 participants rate
their agreement with the expert statements on a Likert
scale, either “strongly agree,” “agree,” “neither agree
nor disagree,” “disagree,” or “strongly disagree.”22 All
responses were collected anonymously via Google
Forms.

Final Voting
When the final votes for the consensus round were

completed, the level of agreement was represented as a
percentage rounded to the nearest whole number.
Levels of consensus were delineated according to the
number of votes for each statement: no consensus,
<80%; consensus, 80% to 89%; strong consensus,
90% to 99%; unanimous, 100%.15,23-25

Results

Overall Consensus
The 26 consensus statements on orthobiologics

resulted in 14 achieving unanimous consensus, 8
achieving strong consensus, 3 achieving consensus, and
1 not achieving consensus. Detailed results of final
consensus round responses can be found in Figure 1.

Communication and Transparency
Ninety-three percent of the statements on commu-

nication and transparency reached either a unanimous
consensus (60%) or a strong consensus (33%). These
statements discussed helpful tools to describe current
orthobiologics, persistent misinformation, use of the
word “stem cells,” “off-label” use, and problems with
the present regulatory environment. The statements
are shown in Table 1.

Introduction of New OrthobiologicseRegulatory
Aspects
Most statements on communication and transparency

(62.5%) reached unanimous consensus. These state-
ments highlighted research regulation, safety, and
suggested improvements to regulatory issues. The
statement that did not achieve any consensus was on
the regulatory processes that should be in place by an
institution providing novel orthobiologic treatments.
The statements are shown in Table 2.

Ethical Considerations
The 2 statements regarding ethical considerations of

orthobiologics both achieved strong consensus. The
statements are shown in Table 3.

Costs
The 1 statement regarding the cost of orthobiologics

reached a consensus. The statement can be found in
Table 4.
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Discussion
The most important finding was that 96% of the

statements reached some degree of consensus and 85%
reached unanimous or strong consensus. Overall,
among Biologic Association member organization rep-
resentatives, there is a strong agreement regarding key
points that should be included when discussing ortho-
biologics with patients. However, there is still a gap in
the standardization of regulatory procedures for novel
orthobiologics, along with best practice recommenda-
tions at the provider level. The statements that reached
unanimous consensus pertained to describing ortho-
biologic treatments to patients and the role of regula-
tory authorities. The only statement that did not
achieve consensus debated institutional regulations for
monitoring novel treatments.
Various issues exist when orthobiologic therapies are

presented to patients. Many studies have shown
misleading direct-to-consumer marketing that high-
lights exaggerated benefits and selling regenerative
options over standard-of-care treatments,26-28

including the field of orthobiologics.29 One study
found that some patients seeking orthobiologic therapy
believed they could repair/regenerate tissue, suggesting
these marketing efforts are disseminating misinforma-
tion to the public, as there is little to no evidence to
support these claims.30 A study by Petersen et al.31

demonstrated that there are patients who are knowl-
edgeable about the potential benefits and risks, having
conducted research themselves. The Biologic Associa-
tion agreed that misinformation promising a cure or
regeneration without sufficient evidence and sensa-
tionalism of the current literature is leading to unreal-
istic patient expectations.
0% 10% 20% 30% 40% 50% 60% 70%

4. Costs

3. Ethical Considerations

2. New Orthobiologics

1. Communication & Transparency

Strongly Disagree Disagree Neither Agree nor Disagree Agree
The regenerative ability of current orthobiologic
treatments should be highlighted. This idea likely arises
from many direct-to-consumer marketing efforts that
describe these interventions as “stem cell” thera-
pies.11,32 The most basic definition of a “stem cell” in-
cludes the ability to self-renew and is multipotent,
meaning it can differentiate into various tissue types.33

The steering committee used this definition to generate
the first round of questions. However, the term “stem
cells” was not defined for all respondents, which may
impact three statements. It is probable that some
members of the public understand this basic definition
to mean these cells can generate new tissue or repair
damaged tissue, leading to the idea that orthobiologics
have regenerative capabilities. Although the Biologic
Association unanimously agreed that the term “stem
cells” may be part of the discussion with patients for
educational purposes, the respondents also highlighted
that the term “stem cells” should not be used to describe
current orthobiologic treatments. In addition, the pre-
sent study suggests that the issue of regeneration
should be addressed with patients, and potential
regenerative characteristics should be in line with cur-
rent available evidence, which is controversial. These
statements reached a unanimous consensus and are
likely a result of the current literature demonstrating
few if any, mesenchymal stem cells being present in
BMAC and PRP and insufficient evidence to show they
function in a regenerative capacity.34-36 In other terms,
although “stem cells” may be present in orthobiologics
on the basis of the basic aforementioned definition, the
Biologic Association concludes there is insufficient ev-
idence to show these “stem cells” use their multi-
potency to generate new tissue. Instead, physicians
80% 90% 100%

Strongly Agree

Fig 1. Stacked bar chart representing the
percentage of each type of response
(strongly disagree, disagree, neither agree
nor disagree, agree, and strongly agree) for
every question in the final questionnaire.



Table 1. Communication and Transparency

Questions (Q) and Answers (A) Agreement Consensus

Q: When discussing an orthobiologic treatment with a patient, what information should be included?
A: When discussing an orthobiologic treatment with a patient, the physician and the patient should

have a thorough discussion of the product type, presumed mechanism of action, and possible risks
and benefits, including evidence-based expected outcomes and common adverse effects. Due to
common misconceptions, it is critical to emphasize the treatment is intended to modify symptoms
and there is no evidence for regenerative properties. Finally, FDA label status, costs, and the
immediate postprocedure instructions should be provided by the physician or a trained physician
extension.

100% Unanimous

Q: What are some problems you see when orthobiologics are described to patients?
A: Current problems that exist when orthobiologics are described to patients include a promise to cure

the disease or regenerate tissues without sufficient evidence and sensationalism of the current
literature that leads to unrealistic patient expectations. The use of the word “stem cells” can also lead
to misconceptions without a thorough explanation. When orthobiologics are described to patients,
any promise of a cure, regeneration, and unsubstantiated claims should be avoided, unless there is
strong clinical evidence for a particular diagnosis or indication.

100% Unanimous

Q: What tools, if any, should be used to describe orthobiologics to a patient?
A: Scientific literature, models, imaging, handouts, brochures, websites, and educational videos are all

helpful tools when describing orthobiologics to patients.

100% Unanimous

Q: Do you believe that informed consent should be obtained for orthobiologic treatments?
A: Informed consent should be obtained for all orthobiologic treatments. Informed consent should

preferably be obtained with a signed written paper/electronic form. However, verbal agreement
which is well-documented in the clinic or operative note may also be acceptable in some
jurisdictions. The consent should include the pertinent information as described in statement number
1 of this consensus.

95% Strong consensus

Q: What common misconceptions of orthobiologics should be addressed when communicating with a
patient (if any)?

A: The concept that orthobiologics are regenerative is controversial and as such, possible regenerative
attributes should only be described in a manner that is supported by the available evidence for the
limited specific indication. The term “stem cells” should be addressed as to what they are and what
they are not and their role in orthobiologic treatment.

90% Strong consensus

Q: What role does the medical community play in ensuring that orthobiologics are described
appropriately to patients?

A: The medical community has the role of providing objective and transparent information through
their description of orthobiologics to patients. Moreover, the medical community should be tracking
outcomes of these treatments as well as publishing peer-reviewed data in order to create treatment
and best practice guidelines.

95% Strong consensus

Q: When describing a cell-based therapy to a patient, what information should be included in that
description?

A: With cell-based therapy, similar to any orthobiologic treatment, the physician and the patient should
have a thorough discussion as described in statement 1. Specifically, for cell-based therapy, the
source of cells and how the cells will be handled after harvesting should be provided.

100% Unanimous

Q: What are your thoughts on the use of the word “stem cells” given current available evidence?
A: The term “stem cells” may be part of a discussion with patients. However, it should not be used to

describe current orthobiologic treatments and certainly should not be a selling point. It should be
made clear that currently used cell therapy formulations contain few if any true “stem cells” by any
formal cellular, molecular, or functional criteria.

100% Unanimous

Q: What should be included in the discussion regarding off-label use of orthobiologics and who should
have the discussion with the patient?

A: The discussion with patients regarding off-label-use of orthobiologics should be carried out by the
physician or trained physician extension. The discussion includes the meaning of off-label, describe
the off-label use, the goal of the off-label use, risks, and costs.

100% Unanimous

Q: How should an orthobiologic, which is part of a research study, be presented to a patient?
A: An orthobiologic treatment, which is part of a research study, should be presented to the patient as

an investigational product with potential benefits according to the scientific literature following the
guidelines of the IRB or similar entity. Any orthobiologic being evaluated in a formal clinical trial,
such as a trial registered on ClinicalTrials.gov, should be provided to the patient at no cost to the
patient.

85% Consensus

Q: What should be included in the discussion with the patient regarding out-of-pocket cost of
orthobiologics and who should have this discussion with the patient?

A: The physician should have the discussion with the patient regarding out-of-pocket cost of
orthobiologics, including why insurance does not cover it. The administrative staff may enter into
more detail surrounding cost and payment.

100% Unanimous

(continued)
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Table 1. Continued

Questions (Q) and Answers (A) Agreement Consensus

Q: How should potential conflicts of interest be discussed?
A: Any potential conflicts of interest should be discussed and documented upfront with patients. These

conflicts may be found within informed consents, standard disclosures, or via conversation.
Discussions about conflict of interest should be documented in the medical record.

90% Strong consensus

Q: What is most important to discuss in order to synchronize patient expectations with current
available evidence and physician experience?

A: A thorough explanation of the current scientific evidence between the patient and physician is most
important to synchronize patient expectations with current evidence. Physician experience with
orthobiologics should be presented with the appropriate weight based on experience and collection
of registry data.

100% Unanimous

Q: How should advertisement of an orthobiologic treatment by a health care provider and/or institution
be handled or monitored?

A: Advertisement of orthobiologics should be limited to on-label uses and monitored by regulatory
agencies such as the Federal Trade Commission or similar entity. Depending on the local regulatory
environment, third parties within the institution may monitor the advertisements or promotional
materials.

95% Strong consensus

Q: How would you rate the current regulatory environment for orthobiologics?
A: The importance of FDA or equivalent authority regulations are valuable and promote responsible

clinical research and clinical use of orthobiologics. However, the current regulations are sometimes
unclear and vague in many instances and there is concern that not all adhere to these rules.
Improved communication between the regulatory authority and providers specializing in
orthobiologics may bridge this gap in the future.

100% Unanimous

FDA, Food and Drug Administration; IRB, institutional review board.
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should focus on better evidence for the symptom-
modifying effects of orthobiologics.3,37,38

With nearly 25% of sports medicine physicians using
advertisements to market the use of orthobiologics, it is
essential that these advertisements are monitored by
the Federal Trade Commission or a similar entity.39 We
suggest any marketing of orthobiologic treatments be
limited to on-label uses and that monitoring by third
parties within the providers’ institution may be useful.
To improve transparency and consistency, without

clear regulations at the provider level, there have been
many different efforts by the orthopaedic community to
standardize how orthobiologics are being reported in
the literature and presented to patients. A group of 34
international experts agreed on the communication
tool DOSES (Donor, Origin tissue, Separation method,
Exhibited cell characteristics associated with behavior,
Site of delivery) to standardize the reporting of cell
therapies,8 after highlighting the clear lack of compre-
hensive reporting of PRP preparation protocols.40 The
tool is designed to improve transparency and scientific
progress by better reporting how cell therapies are
described in scientific publications.8 As mentioned,
another positional statement by the AMSSM set
guidelines for implementing orthobiologic therapies
into sports medicine practice, including (1) the need for
informed consent (risks, benefits, alternatives), (2) out-
of-pocket costs, (3) conflicts of interest, and (4) a
thorough discussion of the current literature.13 In this
consensus statement, the consensus working group
agreed that informed consent should be obtained for all
orthobiologic treatments. Although in agreement with
the positional paper from the AMSSM, the consensus
working group agreed that the discussion with patients
regarding orthobiologics should also include (1) prod-
uct type, (2) mechanism of action, (3) emphasis on
symptom modification over regeneration, (4) FDA
label-status, and (5) immediate postprocedure in-
structions. It is hoped that this statement will bring
more clarity to the provider level of expectations and
best practices for those providing orthobiologic thera-
pies. In addition, there is a lack of guidance surrounding
how conflicts of interest should be presented to pa-
tients. In this study, a strong consensus was reached
that it is appropriate for conflicts of interest to be dis-
closed via informed consent, standard disclosures, or
conversations. The discussion should be documented in
the medical records.
Current orthobiologics like BMAC, PRP, and MFAT

are regulated under the FDA through the 361 pathway
as they meet the criteria for “minimally manipulated”
tissue.16,41 Other countries have approved orthobio-
logic therapies with different regulations, which is a
detailed discussion beyond the scope of this paper.17

Moreover, as the field of orthobiologics is growing
rapidly,2,3 governmental agencies do not possess the
bandwidth to monitor the exponential growth of novel
therapies in great depth due to funding, staffing short-
ages, and insufficient expert knowledge.42,43 It is,
therefore, essential that highly regarded experts in the
field continue to have conversations and set standards
so that progress can be made in novel orthobiologics



Table 2. Introduction of New OrthobiologicseeRegulatory Aspects

Questions (Q) and Answers (A) Agreement Consensus

Q: What regulatory processes and checkpoints should be set in place by an institution providing novel
orthobiologic treatments?

A: An institutional multidisciplinary committee should review and approve new orthobiologic
treatments, considering clinical safety, clinical outcomes evidence, regulatory status, ethical
considerations, and costs. Outcomes and adverse effects should be monitored and reported back to
the committee to maintain approval status at a timeline set by the committee.

70% No consensus

Q: What regulatory processes and checkpoints should be set in place by an institution researching novel
orthobiologic treatments?

A: Standard IRB regulatory processes should be adhered to by an institution researching novel
orthobiologic treatments.

100% Unanimous

Q: What differences in such processes are expected between various health care facilities (hospital-
based, independent private practice, etc.)?

A: Ideally there should be no differences between various health care facilities, and all should adhere to
the highest ethical standards. While based upon resources the setting may change, direct physician
involvement should be maintained.

100% Unanimous

Q: How should orthobiologic treatment safety be defined, and who is responsible for the ascertainment
of a product safety profile within their institution?

A: Orthobiologic treatment safety should be defined by prior available evidence and predicted risk of
adverse effects. Providers should establish formal mechanisms to report adverse events and track
such events internally to allow review by institutional leadership.

100% Unanimous

Q: Who should monitor the outcomes and adverse effects of a novel orthobiologic treatment (at the
institutional and health care provider level)?

A: Outcomes and adverse effects of a novel orthobiologic treatment should be monitored by the
provider and medical staff. An independent safety and quality monitoring staff may assist to optimize
the monitoring process.

95% Strong consensus

Q: If there are concerns about a product’s safety after administration to humans, who should be
informed and how should this be addressed at the health care provider level?

A: Safety issues with current orthobiologics treatment techniques are rare. The provider should report
any concerns in a written format to the hospital/practice leadership. Further notifications should
then be sent to the appropriate local and national regulatory bodies and relevant professional
societies, to the manufacturer, FDA, and IRB.

80% Consensus

Q: What regulatory changes would you recommend to improve the approval process for orthobiologic
treatments?

A: Efforts should be made by the FDA, manufacturers, and the professional authoritative societies and
regulatory bodies for more unified and comprehensive registries for evaluation of clinical outcomes
and adverse effects. Efforts should be made to allow appropriate regulation which is not prohibitive
for the advancement of novel therapies, but also highly vigilant to ensure safe and ethical patient
care.

100% Unanimous

Q: In your view, what are the critical regulatory issues that need to be addressed in the next 5 years in
order to promote best practices to evaluate new technologies in the orthobiologics field?

A: In the next 5 years we believe the following regulatory issues should be addressed to optimize best
practices using new technologies in the orthobiologics field:

a. Provider-level best practice recommendation
b. Standardization of definitions, procedures, compositions, and doses
c. Building robust data registries
d. Allowing fast-track and streamline testing and approval processes of novel therapies. Special

considerations should be made for products with prior international experience and approval by
accepted international regulatory agencies

e. Establishing training standards for orthobiologics education, research, and practice

100% Unanimous

FDA, Food and Drug Administration; IRB, institutional review board.
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research. The consensus working group in this study
reached a unanimous consensus that institutions
researching novel orthobiologics should adhere to
standard institutional regulatory board processes, and
there should ultimately be no differences between
various facilities. In this study, the Biologic Association
also unanimously agreed to ensure the safety profile of
novel orthobiologics and support the idea that providers
should establish formal mechanisms to report adverse
events and extensive oversight by institutional leader-
ship. The only statement that did not reach a consensus
recommended an institutional multidisciplinary com-
mittee approve and continuously monitor novel
orthobiologics introduced at their institution. The lack
of consensus on this statement points to a need for
further conversation between clinicians and other



Table 3. Ethical Considerations

Questions (Q) and Answers (A) Agreement Consensus

Q: What ethical concerns do you think are most pressing in the field of orthobiologics?
A: Significant ethical concerns include inaccurate marketing accompanied by unproven claims

suggesting regenerative and structure-modifying properties with the promise of curing the disease.
Further potential ethical concerns include high costs and the provider’s conflicts of interest.

95% Strong consensus

Q: How do you suggest practitioners navigate the ethical dilemmas associated with off-label use or
experimental orthobiologic therapies?

A: To navigate the ethical dilemmas associated with off-label use or experimental orthobiologic
therapies an honest, open, and transparent discussion should occur. The discussion should be guided
by regulations as set forth by the FDA (or equivalent entity), by evidence-based medicine guidelines,
and by position papers by authoritative professional agencies and organizations.

95% Strong consensus

FDA, Food and Drug Administration.
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professionals involved with orthobiologics care. Some
respondents commented on wanting more clarity as to
whether the multidisciplinary committee was for
routine use, which they disagreed with the statement.
Another though the use of “institution” precludes the
private practice setting. Future conversations are
needed to address the complexity of different protocols
for various practice settings.
The cost of common orthobiologics varies widely

depending on location, market, and procedure, as
evident by a consensus for this statement. Further,
there was a strong consensus that ethical concerns of
these orthobiologic treatments include the high costs.
The large range is likely due to a lack of agreement on
reimbursement and the out-of-pocket costs of the
procedures.18,19 This highlights a need for further
research into the cost-effectiveness of these treatments
so that there is more continuity in cost and insurance
companies may consider orthobiologics to become a
covered benefit. For all treatments, but BMAC and
MFAT in particular, there is a serious lack of cost-
effectiveness studies. Bendich et al. showed PRP is
cost-effective for knee osteoarthritis when it costs less
than $1,192.20 A study by Samuelson et al.44 concluded
there was no difference in cost-effectiveness between a
series of 3 PRP or hyaluronic acid injections for knee
osteoarthritis. With these treatments being used for a
Table 4. Costs

Questions (Q) and Answers (A)

Q: What do you believe should be the appropriate out-of-pocket cost for
specify PRP, BMAC, etc.)?

A: The appropriate out-of-pocket cost for PRP/BMAC/MFAT/SVF injectio
factors including location, market, and the specific procedure involved.
common out-of-pocket costs to be as follows:

a. PRP (1 injection): range between $100 and $2,000
b. PRP (3 injections series): range between $250 and $4,500
c. BMAC: range between $1,000 and $5,000
d. MFAT/SVF: range between $1,000 and $5,000

BMAC, bone marrow aspirate concentrate; MFAT, microfragmented ad
variety of procedures, there is a clear need for more
randomized controlled trials in order to conduct these
cost-effectiveness studies. We may speculate that the
controversy or lack of high-quality evidence in support
of orthobiologics’ efficacy and cost-effectiveness might
be the reasons why most insurance companies do not
cover these treatments.

Limitations
For one, consensus statements are Level V evidence

because they represent expert opinion, which opens
them up to bias in the selection and allocation of par-
ticipants.45,46 Nonetheless, we looked to include physi-
cians and scientists with an active interest and expertise
in the area, as evident by their academic accomplish-
ments on the topic. In addition, the topics included may
be a potential source of bias, as therewas no standardized
process for creating them. The topics were selected and
agreed upon by the group leaders. Moreover, the
participant selection process was not broadly advertised,
and the steering committee and the Biologic Association
organization member representatives were chosen on
the basis of their roles as leaders and representatives of
their organization, which may introduce some bias.
Finally, the respondents could not see other participants’
responses and could not discuss potential conflicts or
reconsider their positions through discussion.
Agreement Consensus

common orthobiologics (Please

ns may vary according to several
In general, at this time, we find

85% Consensus

ipose tissue; PRP, platelet-rich plasma; SVF, stromal vascular fraction.
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Conclusions
This study successfully identified key consensus

statements emphasizing the importance of ethics,
transparency, and regulation in the use of orthobio-
logics, with 85% of statements reaching unanimous or
strong consensus. These findings underscore the need
for standardized communication, improved regulatory
frameworks, and enhanced safety measures while
highlighting persistent challenges in addressing cost and
ethical considerations.
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