
Jan • Feb 2020

58

Rodeo and Bedi

“Biologic therapies” encompass techniques such as the 
injection of platelet-rich plasma (PRP) and the 
collection and injection of progenitor “stem” cells 

derived from bone marrow, amnion, or fat tissue. The underlying 
rationale for use of these techniques is the potential to improve 
symptoms and to possibly augment healing of tissues that have 
relatively poor intrinsic healing ability such as cartilage, tendon, 
ligament, bone, muscle, and meniscus. Although basic science 
data suggest strong potential for these approaches to improve 
tissue healing, there are currently only limited clinical data to 
support use of these techniques for treatment of musculoskeletal 
conditions. A large number of unproven therapies are being 
marketed directly to athletes, with unsubstantiated claims of 
efficacy and lack of information about risks, product 
manufacturing, and realistic expectations of outcomes.2,14,15

It is critically important to understand and distinguish the 
safety and effectiveness of these treatments from 
unsubstantiated claims and promises. Biological treatments must 
have appropriate indications and must be prepared with 
meticulous and sterile processing to minimize the risk of 
infection or other adverse effect.

Platelet-Rich Plasma

PRP is produced by centrifugation (“spinning down”) of a small 
sample of the patient’s blood to isolate and concentrate the 
platelets. Both platelets and plasma (the fluid portion of blood) 
contain a number of proteins that can potentially decrease 
inflammation, improve pain, and aid in tissue healing. PRP has 
been used for many soft tissue injuries, including ligament, 
tendon, meniscus, cartilage, and muscle. However, at this time 

there are only rigorous data to support the use of specific PRP 
formulations for (1) symptoms of osteoarthritis of the knee and 
(2) chronic tendinitis of the patellar tendon (“jumper’s knee”) 
and elbow extensor tendons (“tennis elbow”). PRP has not been 
reliably shown to regenerate cartilage or improve healing of 
tendon or meniscal repairs.1,4,6-8,10,12

PRP is generally safe since it is derived from the patient’s own 
blood. The major limitation of PRP is the significant 
unpredictability in its effect because of the wide variability in 
different PRP formulations and lack of information about the 
optimal PRP formulation for different conditions. Further 
information is required to define the specific type of PRP that 
will be most effective for a specific condition or injury. For 
example, important factors include the platelet concentration, 
the presence or absence of white blood cells, the type of white 
blood cells, the ratio between different cell types, and so on. 
Indiscriminate use of the same type of PRP for widely different 
injuries and conditions has contributed to the unpredictable and 
variable outcomes. The lack of strong clinical data supporting 
efficacy of PRP is the reason that most medical insurance 
companies do not cover the cost of PRP therapy.1,4,6-8,10,12

cell-Based theRaPy

There is much hype and controversy about “stem cells” for 
healing and regeneration of numerous different tissues. Stem 
cells are defined by the ability to undergo self-renewal and to 
regenerate other types of cells and tissues. The use of stem cells 
for treatment of numerous conditions has received increasing 
publicity in print and social media, leading many athletes to 
pursue these treatments. Cell therapy has great potential for 
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tissue healing and regeneration, but there remain many 
outstanding questions at this time. There is no high-quality 
evidence available at this time to support the routine use of 
stem cell therapy for any musculoskeletal injuries.

Currently, stem cells can be isolated from bone marrow and 
fat. However, the number of stem cells in both bone marrow 
and fat is very small—only approximately 1 in 10,000. In this 
regard, the number of viable (living) cells that are actually 
delivered and survive injection into a new environment is 
unknown. Effective use of stem cells requires the cells to be 
transported to a laboratory for cell isolation and culture 
expansion to increase the number of stem cells. However, the 
Food and Drug Administration (FDA) in the United States does 
not allow such laboratory processing of cell preparations. The 
“minimally manipulated” cell preparations used in the United 
States, whether in the clinic or the operating room, should be 
distinguished from laboratory-prepared cells. The “stem cell” 
preparations offered at numerous clinics in the United States 
contain very few true stem cells by formal criteria.5,9,11,13

Cell culturing to increase the number of available cells is 
permitted in several other countries, leading individuals to 
sometimes seek these treatments overseas (“medical tourism”). 
The risk of this practice is that the standards for cell processing 
and manufacturing in other countries are unknown and are 
often not as rigorous as standard protocols in the United States. 
Serious adverse side effects and complications have been 
reported, including severe infections. Although there are 
legitimate cell therapy centers overseas, the specific details of 
their treatment protocols, how the cells are processed, and what 
other materials are injected with the cells are often unknown, 
adding to the uncertainty and risk.

There exist some very limited data to suggest that cells derived 
from bone marrow and fat tissue may improve symptoms from 
osteoarthritis of the knee, likely due to the production of 
anti-inflammatory chemicals by the cells. However, there are 
essentially no data to suggest that the uncultured cell therapy 
techniques currently available in the United States can lead to any 
tissue regeneration. Many of the marketing claims made about 
the efficacy of stem cell therapy are based on data using cultured 
cells, and data on currently available cell preparations in the 
United States strongly suggest that this is false and misleading.

Cell-based therapies have tremendous potential for treatment 
of numerous injuries and diseases. However, much more 
research is required to identify the optimal cell types, cell 
processing techniques, cell dosing schedules, methods to 
localize and retain the cells at the desired site after injection, and 
postinjection protocols. Also needed are standards that define 
the criteria used to characterize cell populations, along with 
uniform reporting of those criteria in research studies.3,5,9,11,13

cuRRent RegulatoRy enviRonment 
foR RegeneRative medicine

The widespread use of inappropriate direct-to-consumer 
marketing of unproven cellular therapies has recently led to 
increased scrutiny from the US FDA. New guidelines have been 

published by the FDA that are aimed at curtailing the 
inappropriate marketing and use of “regenerative medicine” 
approaches in the United States, including cell-based therapies 
and blood-based derivatives such as PRP. Unsubstantiated claims 
of efficacy as well as the use of cell and blood processing 
techniques that go beyond the “minimal manipulation” allowed 
by the FDA have led to official warning letters and even closure 
of some “stem cell” and “regenerative medicine” centers. At the 
same time, these new FDA regulations will also help accelerate 
the approval pathway for legitimate therapies after appropriate 
clinical trials.2,3,5,9,11,13-15

What nfl team Physicians aRe doing 
in the aRea of RegeneRative medicine

National Football League (NFL) team physicians recognize the 
tremendous potential of these treatment options for numerous 
difficult-to-treat conditions, such as muscle strain injury, tendon 
injury, cartilage repair and regeneration, degenerative disc 
disease in the spine, delayed or failed healing of difficult 
fractures, and healing after ligament or meniscal repair.

NFL team physicians have extensive experience with managing 
these conditions and studying the underlying scientific issues, 
and thus we fully understand the potential and limitations of 
current regenerative medicine approaches. NFL team physicians 
are committed to studying and reporting the use of regenerative 
medicine approaches in a responsible and rigorous fashion. 
Recognizing that many athletes can gain relief with these 
generally safe therapies, we aim to use these treatments in the 
appropriate clinical situations. To further this effort, we aim to 
carefully track outcomes of treatment with various agents. We 
believe that responsible use of regenerative medicine treatments 
is the best way to both provide cutting-edge care for our 
athlete-patients and to also contribute to the knowledge base in 
order to advance this rapidly developing field.

summaRy Key Points

•• Orthobiologic treatments, such as PRP and “stem cells”, offer 
promise for pain relief and potentially improved healing of 
certain conditions affecting tendons, ligaments, and joints.

•• The indications for use and the claims reporting tissue 
regeneration after PRP or stem cell therapy are not 
supported by the available evidence at this time.

•• Indiscriminate use of orthobiologic treatments and/or lack of 
rigorous protocols for tissue processing and delivery can 
paradoxically put athlete health and safety at risk.

•• Active research studies by scientists will help define the best 
indications and applications for biologic therapies that 
maximize both the benefit and safety for our athletes.
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