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Learning Objectives
• Understand the impact of osteoarthritis (OA) and
OA as a serious disease
• Review the management of OA

• Review evidence for platelet rich plasma (PRP)
in OA
• Review evidence for stem cell therapy in OA

Osteoarthritis: Designated as a
Serious Disease by the FDA
Highly prevalent globally
Both prevalence and risk factors
are increasing
No known cure
Significant impact in years of life
lost due to disability (YLDs)
Significant impact on and by
comorbid conditions
Increased risk of dying prematurely

• 240 million people

• 3rd most rapidly rising condition
• No approved treatments to stop the progression of OA
• 2.4% of all YLDs; 10% severe disability

• Obesity, Diabetes, Depression, CVD, NASH
• 10%-20% relative increase in mortality

OARSI White paper 2018; March L. Global Burden of Disease. Lancet. 2015.

Osteoarthritis: Designated as a
Serious Disease by the FDA
Loss of productivity;
early retirement;
loss of retirement savings

• >1% Gross Domestic Product (GDP) in USA

High economic burden to
individuals and society

• Total Joint Replacement (TJR) numbers rising globally

Natural history of disease progression
with no known remission
No proven interventions yet available to
stop the progression
Current therapies have small treatment
effect, are costly and associated with lifethreatening adverse effects

• ~30% of patients need TJR over 10 years

• Weight loss and exercise as preventative measures

• NSAID deaths, Opioid crisis

OARSI White paper 2018; March L. Global Burden of Disease. Lancet. 2015.

Overview of OA Management
• Current treatment is focused on management
of symptoms

• No FDA-approved treatments to slow or halt progression
of OA

• Designation of OA as a serious disease allows Disease
Modifying OA Drugs (DMOADs) to qualify for FDA
Accelerated Approval of New Drugs for Serious or
Life-Threatening Illnesses

Overview of OA Management
Non-Pharmacologic
Education
Exercise
Weight loss
Appropriate footwear

Mild

NonPharmacologic
Physical therapy
Braces
Pharmacologic
Acetaminophen

Pharmacologic
NSAIDs
Intra-articular
corticosteroids

Surgery
Osteotomy
Unicompartment
arthroplasty
Total joint replacement

Severity of Symptoms

Severe

•

Non-pharmacologic, conservative management should be used before pharmacologic therapy.

•

Surgery should be considered only after failure of conservative management.

Adapted from Hunter. InPractice. 2015.

Osteoarthritis Is Joint Failure, a Disease
Process Involving the Entire Joint

Hunter. Best Practice Res Clin Rheum. 2011 Dec;25(6):801-14.

Osteoarthritis Disease Phenotypes
Atrophic

Hypertrophic

Cartilage
• Loss of joint space
• Cartilage damage

Bone
• Osteophytes
• Subchondral bone
marrow lesions

Metabolic
Syndrome

Synovium
• Inflammation

Obesity
Adapted from Figure 2.
Siebur. Scan J Rheum. 2016.

Joint injury/
Biomechanical
•
•
•
•

Meniscal damage
Ligament damage
Malalignment
Joint laxity

Experimental Therapies

Effectiveness and Implications of Alternative Placebo Treatments:
A Systematic Review and Network Meta-analysis of OA Trials
• Standardized mean differences of
active treatments for pain at 12
weeks were used to compare results
from differential and nondifferential
placebo effect network models.
• Intra-articular (IA) therapies are
associated with higher placebo
response compared to oral therapies.
• Surgery is also associated with
higher placebo response compared to
IA therapies.
COX = cyclooxygenase; IA = intra-articular; NSAID = nonsteroidal anti-inflammatory drug.
Bannuru, et al. Annals of Internal Medicine. 2015.

Intraarticular Sprifermin (Recombinant Human Fibroblast
Growth Factor 18) in Knee OA: A Double-Blind RCT
•
•

Three once weekly injections every 6 months in a 24 month trial
Primary Endpoint: TFJ Cartilage Thickness
0.05

Mean Change from Baseline Over 2 Years (mITT)

Change from baseline
in total cartilage thickness (mm)

0.04

Treatment:
100 µg q6 mo
100 µg q12 mo
30 µg q6 mo
30 µg q12 mo
Placebo

0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03

Treatment effect p<0.001
Dose response p<0.001

-0.04
-0.05

Baseline

Week 26

Week 52

Week 78

Week 104
3 weekly
injections

Hochberg. ACR A&R. 2017.

Time (weeks)

Intraarticular Sprifermin (Recombinant Human Fibroblast
Growth Factor 18) in Knee OA: A Double-Blind RCT
Secondary Endpoint: Total WOMAC Score
All treatment groups had a mean decrease of ~50% in total WOMAC score (baseline WOMAC score ~40)
5

Mean Change from Baseline Over 2 Years (mITT)

0

Change from baseline
in total WOMAC score

•
•

-5
-10
Treatment:
100 µg q6 mo
100 µg q12 mo
30 µg q6 mo
30 µg q12 mo
Placebo

-15

-20
-25
-30
Baseline

Week 26

Week 52

Week 78

Week 104
3 weekly
injections

Time (weeks)

Intraarticular Sprifermin (Recombinant Human Fibroblast
Growth Factor 18) in Knee OA: A Double-Blind RCT
•
•

Main 3-year Endpoint: TFJ Cartilage Thickness
Mean Change from Baseline Over 3 Years (mITT)

Change from baseline
in total cartilage thickness (mm)

0.050

0.025

0.000
Treatment:
100 µg q6mo
-0.025

100 µg q12mo
30 µg q6mo

-0.050

30 µg q12mo

Placebo
-0.075

Treatment effect P<0.001*
Dose response P<0.001*

Last
treatment
cycle

-0.100
Baseline

26

52

78

104

156
3 weekly
injections

Hochberg. OARSI. 2018.

Time (weeks)

Wnt Pathway Inhibitor as a Treatment for Knee OA
•

In the joint, the Wnt pathway helps to control tissue
homeostasis through regulation of MSC differentiation into
chondrocytes and osteoblasts.

•

In OA, increased Wnt signaling drives MSCs to an
osteogenic lineage fate and stimulates metalloproteinase
production, leading to cartilage degradation.

•

Pharmacological modulation of Wnt signaling might
have beneﬁcial effects on cartilage dysregulation observed
in OA.

•

Local inhibition of Wnt signaling at the site of disease could
promote restoration of articular cartilage.

•

SM04690 is a ﬁrst-in-class small-molecule Wnt pathway
inhibitor in development as a local intra-articular (IA)
injection for knee OA.

Corr. A&R. 2006.

Cartilage degradation
Bone sclerosis

SM04690 (Wnt Signaling Inhibitor): Efficacy Outcomes
24 Week RCT OMERACT-OARSI Strict Response (mITT)
* p=0.04

100%
76%

80%
56%

60%

44%

40%

36%

20%

Strict OARSI Responders
24 Weeks (mITT)

Strict OARSI Responders
12 Weeks (mITT)

100%

* p=0.07
*

80%

73%

60%
40%

50%
36%
25%

20%
0%

0%

PBO

0.03

12 Weeks

0.07

0.23

PBO

0.03

0.07

0.23

24 Weeks

OMERACT-OARSI strict response: ≥ 50% improvement and corresponding ≥ 20 0100) improvement in either WOMAC pain or function subscale
Post-hoc analysis.
Yazici. OAC. 2017.

SM04690-OA-02: Clinical Outcomes
WOMAC Pain [0-50] Change Through 26 Weeks
ITT

EULAR. 2017. epub ahead of print, https://bit.ly/2sBTimi.

Unilateral Symptomatic

Intra-Articular Cell Therapies
Additional processing
Cell concentrates

PRP – platelet- rich plasma
SVF – stromal vascular fraction
BMAC – bone marrow aspirate concentrate

Deﬁning characteristic(s)
Enzymatic digestion (if appropriate) plus centrifugation
Processing
Enzymatic digestion releases the cellular contents from their surrounding
ECM (as necessary) and one or more centrifugation steps are used to
concentrate the stromal sub-population required

Tissue transplants

Examples

Deﬁning characteristic(s)

PRP, BMAC and SVF

Little-to-no alteration of the source tissue
Processing

Limited to washing and mechanical
mincing
Examples
'Minimally manipulated' cell therapies such
as fat grafts

Additional processing
Mixed cell
population

Mesenchymal stromal (or stem) cells
Deﬁning characteristic(s)
Plastic-adherent (or prospectively isolated) cells. Identity is conﬁrmed by
assay for speciﬁc cell surface antigens and the potential for trilineage
differentiation
in vitro
Processing
Product-speciﬁc
Examples

Jones. NRR. 2019.

Therapies manufactured in accordance with GMP regulations and
administered under IND approval, or equivalent

Cell surface markers

Platelet Rich Plasma (PRP) for Knee OA
•

Potential Biologic mediators of
PRP that govern tissue repair.

•

Natural concentrate of
autologous growth factors from
the blood.

•

Degranulation of platelets
causes the release of various
growth factors and cytokines,
which play a crucial role in
joint homeostasis and
healing processes.

Sanchez. Neural Regen Res. 2017; Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Main Components of PRP and
Their Potential Impact on the OA Process

Ornetti. Joint Bone Spine. 2016; Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Commonly Discussed Growth Factors
and Effects Associated With PRP
Growth Factor

Effect

Platelet-derived growth factor (PDGF)

Angiogenesis; macrophage activation; proliferation and chemotaxis of fibroblasts; collagen
synthesis; enhanced proliferation of bone cells

Transforming growth factor-ß (TGF-ß)

Fibroblasts proliferation; synthesis of type 1 collagen and fibronectin; deposition of done
matrix; inhibition of bone resorption

Platelet-derived epidermal growth factor (PDGF)
Vascular endothelial growth factor (VEGF)
Insulin-like growth factor 1 (IGF-1)
Platelet factor 4 (PF4)

Epidermal regeneration; promotes wound healing through stimulation of keratinocytes and
dermal fibroblasts proliferation; enhanced production and effect of other growth factors
Vascularisation; stimulation of vascular endothelial cells
Fibroblasts chemotaxis; protein synthesis stimulation;
enhanced bone formation
Enhanced influx of neutrophils; chemoattractant for fibroblasts

Epidermal growth factor (EGF)
Stromal-cell-derived growth factor 1α (SDF-1α)

Cellular proliferation and differentiation
Supports primary adhesion and migration of progenitor cells

Modified from Engebretsen, et al. 2010; O’Connell. Cell and Tissue Research. 2019.

Platelet Rich Plasma (PRP) Preparation:
From Harvest to Finished Product

(1) A small blood sample (15 cc) is acquired through venipuncture; (2) the collected sample is centrifuged (5 min; 5000 rpm); (3)
after the centrifugation is complete, the sample is ready to be separated; (4) using the double-syringe system, the plasma layer is
separated from the lower layer containing leukocytes and erythrocytes; (5) the inner syringe, now containing the ACP, is
separated from the outside syringe, which contains the discarded leukocytes and erythrocytes; (6) once a needle is attached, the
ACP is ready to be injected (ACP: Autologous Plasma Conditioned, Arthrex, Naples, FL)

Cook. Curr Rev MSK Med. 2018.

Variability in Platelet Rich Plasma (PRP)
Preparation Techniques

PRP Collection isolation and sources of variability.
Jones. Curr Rev MSK Med. 2018; Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Variability in Platelet Rich Plasma (PRP)
Preparation Techniques
Collection
Initial volume
Type and operation of the collecting
tube

Anticoagulant

Isolation and Concentration

Final Preparation

PRP system; autologous
conditioned plasma, custom systems, or not specified

Activating agent: calcium chloride, calcium
gluconate, thrombin, batroxobin, not specified or
not used

Number of centrifugations: single, double, or not specified

Number of PRP injections: 2, 3, or 4

Centrifugation revolutions per minute: 1800–3500 rpm

Interval between injections: 1–4 wk

Duration of centrifugation:
8–15 min per centrifugation;
total duration 8–25 min

Volume of injection: 3–8 mL

White blood cell concentration
per mL: 0–1.2 x whole blood to
2.3 (107) or not specified

Location of injection: superolateral, lateral,
peripatellar, or not specified

Platelet concentration per mL:
> 6 (107) to > 6.8 (108) or 5 x
whole blood or not specified

Complete automation vs human separation

Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Meta-analyses and Systematic Reviews of PRP
Table 2. Meta-analyses and systemic reviews of PRP
Chang, et al.27 2014.

Laudy, et al.25 2015.

Zhang, et al.28 2018.

Week 6, 2013

September 2013

June 2014

September 2017

RCTs

4

5

6

10

Prospective nonrandomzied

2

3

4

3

Single-arm studies

0

8

0

0

Patients, n

264

1543

1110

1520

Comparator

HA-5
NS-1

HA-6
NS-1

HA-8
NS-1

HA-13
NS-0

Single spinning vs double spinning

Single spinning vs double spinning

Khoshbin, et
Date of review

Spins, n (if noted)

al.24

2013.

WOMAC total score

+

–

+

–

WOMAC pain score, WOMAC physical function
score, Lequesne index

–

–

+

–

IKDC score

+

–

–

–

VAS pain score

+

–

+

–

Patient satisfaction

+

–

+

N/A

Adverse events/reactions

+

+

+

N/A

Overall pooled effect size

–

+

–

–

Note: A plus sign indicates formal sensitivity or subgroup analysis was performed, and a minus sign indicates formal sensitivity or
subgroup analysis was not performed. Characteristics of each study included. 26
Abbreviations: HA, hyaluronic acid; IKDC, International Knee Documentation Committee; N/A, not applicable; NS, normal saline;
RCT, randomized controlled trial; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Summary of Four Systematic Reviews
of PRP for Knee OA
•

15 trials of knee OA and 3 on hip OA.

•

Platelet-rich plasma is reported to be an effective treatment for knee OA.

•

Younger patients with less severe disease may be more responsive.

•

Adverse reactions were nearly always local swelling and pain, with a single study
reporting medical side effects including syncope, dizziness, headache, gastritis, and
tachycardia (17/1055 total patients).

•

There are no RCTs investigating the effects of PRP on OA structural changes.

•

Because of the low level of evidence, small sample sizes, and wide variability in
treatment, no definitive recommendations can be made at this time.

Tietze et al. Physician and Sports Med. 2014; Riboh, et al. American Journal of Sports Medicine. 2015;
Chang, et al. Arch Phys Med Rehab. 2014; Bennell. Current Rheum Reports. 2017.

Intra-articular Injection of Platelet-Rich Plasma Is Superior to Hyaluronic Acid or Saline
Solution in the Treatment of Mild to Moderate Knee Osteoarthritis: A Randomized,
Double-Blind, Triple-Parallel, Placebo-Controlled Clinical Trial

•

3 weekly intra-articular injections: group 1, PRP (RegenKit-THT; Regen Lab, Le Mont-surLausanne, Switzerland); group 2, HA (Hyruan Plus, 20 mg/2 mL; molecular weight > 2,500 kDa; LG
Chem, Seoul, Republic of Korea); and group 3, NS (placebo group).

•

Uniformed protocol of 2 mL of the assigned treatment material (PRP, HA, or placebo) was
administered during each injection.

Preparation of PRP

PRP was prepared using RegenKit-THT, which required 10 mL of blood to be drawn and single spun
at 1,500 rpm for 8 minutes. This would yield an average of 5.0 ± 0.5 mL of PRP with approximately
90% of platelets recovered for a concentration of 1.81 ± 0.34 times that of the baseline value 32. The
product is considered leukocyte-poor PRP because nearly 70% of the white blood cells are removed
during each centrifugation.

Lin. Arthroscopy: The Journal of Arthroscopic and Related Surgery. 2019.

Intra-articular Injection of Platelet-Rich Plasma Is Superior to Hyaluronic Acid or Saline
Solution in the Treatment of Mild to Moderate Knee Osteoarthritis: A Randomized,
Double-Blind, Triple-Parallel, Placebo-Controlled Clinical Trial
Baseline (T1)

1 mo (T2)

2 mo (T3)

6 mo (T4)

12 mo (T5)

52.81 ± 18.14

60.91 ± 17.35

63.84 ± 17.86‡§||

62.28 ± 18.47‡§||

63.71 ± 20.67‡§||

—

15¶

21¶

18¶

21¶

52.67 ± 18.06

60.29 ± 20.95

57.32 ± 21.85

52.9 ± 19.76

49.33 ± 21.51

—

14¶

9

0

—6

48.59 ± 16.92

54.26 ± 17.16

49.79 ± 17.47

49.7 ± 15.81

46.94 ± 16.74

—

12¶

2

2

—3

WOMAC Score

PRP
Change from baseline, %
HA
Change from baseline, %
NS
Change from baseline, %

NOTE: Data are presented as mean ± standard deviation unless otherwise indicated. The minimal clinically important difference for the
WOMAC score was defined as 12% of the baseline value or 6% of the maximal value. The minimal clinically important difference for
the IKDC score was defined as an absolute change of 6.3 at 6 months and 16.7 at 12 months.
HA, hyaluronic acid; IKDC, NS, normal saline solution; PRP, platelet-rich plasma; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.
†Generalized estimating equation followed by post hoc analysis of within-group differences in WOMAC and IKDC clinical scores for
PRP, HA, and NS groups (controlling age, sex, BMI, and Ahlbäck stage); ‡Statistically significant difference (P < .05) from placebo
(NS) group; §Minimal clinically important difference from placebo (NS) group; ||Minimal clinically important difference of PRP group
from HA group; ¶Minimal clinically important difference from baseline within each group.
Lin. Arthroscopy: The Journal of Arthroscopic and Related Surgery. 2019.

Intra-articular Injection of Platelet-Rich Plasma Is Superior to Hyaluronic Acid or Saline
Solution in the Treatment of Mild to Moderate Knee Osteoarthritis: A Randomized,
Double-Blind, Triple-Parallel, Placebo-Controlled Clinical Trial
Baseline (T1)

1 mo (T2)

2 mo (T3)

6 mo (T4)

12 mo (T5)

35.71 ± 13.77

43.61 ± 14.86

47.83 ± 15.85‡

47.33 ± 16.24‡§||

49.93 ± 17.74‡§

—

22

34

33¶

40¶

35.93 ± 12.71

43.57 ± 15.67

42.29 ± 17.18

40.29 ± 15.76

38.64 ± 16.09

—

21

18

12

8

33.3 ± 10.52

38.65 ± 11.07

35.56 ± 11.35

34.2 ± 11.11

32.96 ± 11.15

—

16

7

3

—1

IKDC Score

PRP
Change from baseline, %
HA
Change from baseline, %
NS
Change from baseline, %

NOTE: Data are presented as mean ± standard deviation unless otherwise indicated. The minimal clinically important difference for the
WOMAC score was defined as 12% of the baseline value or 6% of the maximal value. The minimal clinically important difference for
the IKDC score was defined as an absolute change of 6.3 at 6 months and 16.7 at 12 months.
HA, hyaluronic acid; IKDC, International Knee Documentation Committee subjective knee evaluation; NS, normal saline solution; PRP,
platelet-rich plasma;
†Generalized estimating equation followed by post hoc analysis of within-group differences in WOMAC and IKDC clinical scores for
PRP, HA, and NS groups (controlling age, sex, BMI, and Ahlbäck stage); ‡Statistically significant difference (P < .05) from placebo
(NS) group; §Minimal clinically important difference from placebo (NS) group; ||Minimal clinically important difference of PRP group
from HA group; ¶Minimal clinically important difference from baseline within each group.
Lin. Arthroscopy: The Journal of Arthroscopic and Related Surgery. 2019.

When trying to understand, is Platelet Rich Plasma therapy approved by the FDA, you will
learn that the agency does not require practitioners to seek approval for providing the
treatment. However, the FDA expects manufacturers of PRP kits to seek approval for their
products and register them with the agency before releasing them in the market for sale.

Is PRP FDA-approved?
Healeon PRP Platelet
Preparation System
Platelet And Plasma Separator
For Bone Graft Handling

The HM-PRP KIT is designed to be used for the safe and rapid preparation of
autologous platelet-rich-plasma (PRP) from a small sample of blood at the
patient point of care. The PRP is mixed with autograft and/or allograft bone
prior to application to a bony defect for improving handling characteristics.

BK170136/0

Healeon Medical, Inc.
11/21/201
1111 Rancho Conejo Blvd
#204,
Newbury Park, CA 91320

•

“PRP is regulated by regulating the device used to manufacture it, and the wide-range PRP systems that are
currently available have been brought to market using the 510(k) pathway. The 510(k) pathway “clears” products
that are “substantially equivalent” to an already cleared predicate device.”

•

“In the case of PRP, the original predicate device is a platelet and plasma separator that produces PRP that is
intended to be mixed with bone graft materials to enhance handling properties, or in the case of PRP gel, to
‘maintain moisture in a wound.”

•

“FDA clearance allows PRP to be used for a wide range of different orthopedic indications. However, clearance is
not synonymous with approval for a specific indication. As such, most of the PRP treatments offered for
musculoskeletal indications are considered ‘off-label’ use, which transfers liability from the manufacturers of the
device to the individual providing it.”

Jiang. NRR. 2015.

Key concepts

• PRP is not a standardized treatment.
• The method used to prepare PRP is a major source of treatment variability.
• The complex and diverse milieu of chemical mediators that comprise PRP makes it difficult to validate
purported therapeutic mechanisms.
• In clinical studies to date, no major complications have been associated with PRP.
• PRP is biologic but is not subject to the same regulatory scrutiny as most other biologic products.
• The vast majority of PRP treatments are offered ‘off-label.’
Over the next 5–10 years, the global PRP market is to $380 million to $4.5 billion.
• PRP is not covered by most insurance and the out-of-pocket cost to patients is roughly $500–$2500 per
treatment, with patients often receiving multiple treatments.

Recommendations

• Adequately powered studies aimed at showing clinically meaningful improvement are needed.
• When PRP is administered for unapproved indications, practitioners should inform patients that the
treatment is being administered ‘off-label’ based on their provider’s professional medical opinion.

Future outlook

• Encouraging preliminary results suggest that PRP may be an effective treatment alternative for specific
indications under certain conditions.
• Improved reporting and study methodology will allow PRP formulations to be refined, which may improve
efficacy.

Jones. Curr Rev MSK Med. 2018.

Summary of the Evidence to
Support the Use of PRP
•

In clinical trials and nonrandomized studies, PRP is most often compared with hyaluronic acid as a control; rarely
is a true control, such as normal saline, used as the comparator.

•

The lack of a true control group limits the ability to interpret placebo effects because of the use of an
invasive treatment.

•

Although many studies reported that PRP could improve pain and physical function, the evidence to support these
assertions was generally of low quality.

•

There is substantial variability in PRP protocols regarding factors related to isolation, collection,
and administration.

•

There was significant heterogeneity among the study designs and measured outcomes of these meta-analyses.

•

Most of the studies did not follow patients beyond 1 year, raising concerns about the long-term durability of
treatment and potential adverse effects on the knee joint, which may not be apparent early in treatment.

•

There is some suggestion that patients at an earlier stage of cartilage degeneration are more likely to benefit from
PRP, although more specifics are needed to be able to define this patient group.

Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Techniques to Regenerate Cartilage

Microfracture

Autologous Chondrocyte Implantation (ACI)

Intra-articular Injection of
chondrospheres

Matrix-induced autologous
chondrocyte implantation
(MACI)

Scaffold-free
chondrospheres
Nam. Stem Cell Int. 2018.

With Scaffold

Cartilage Repair and Regeneration

Mesenchymal Stem Cells
• Stem cells may be derived
from a variety tissues
• Stem cells have the ability
to differentiate into a host of
different tissues
• They hold the promise of
regenerating tissue damage
due to OA

Nature Medicine. volume 15. pages 18–20. 2009.

Schematic Diagram of Regenerative Medicine
Based on Mesenchymal Stem Cells (MSCs)
Bone
Cartilage

Nerves

Muscle
Liver
Skin

MSCs can be easily extracted from fat, bone marrow, muscle, umbilical cord blood, etc.,
and the multilineage differentiation and immunoregulatory properties of MSCs make
them an ideal cell therapeutic candidate.
Han et al. Cells. 2019 8:886.

Caplan. Cell Stem Cell. 2011.

From the Stem Cell to the Joint
Chondrogenic differentiation and the way in which MSCs
can contribute to articular cartilage repair.
Paracrine signaling, immunosuppression

Mesenchymal stem cell

Kristjánsson. Curr Persp Stem Cells Intl. 2014.

Cartilage extracellular matrix:
proteoglycans, glycosaminoglycans

Chondroblast

Hyaline cartilage formation:
collagen, type II, alpha I
collagen, type XI, alpha I

Chondrocyte

Stem Cells at Work

NRR. 2019.

Schematic of Stem Cell-based Therapy in OA

Dubey. Stem Cells OA. 2018.

Stem Cell Therapy for Knee OA
• An overview of the
isolation procedure
of various stem
cells and their
administration

Dubey. Stem Cells OA. 2018; Rashid & Kwoh. Rheum Dis Clin NA. 2019.

Intra-articular Injection of Mesenchymal Stem Cells (MSCs)
for Clinical Outcomes and Cartilage Repair in Osteoarthritis of
the Knee: A Meta-Analysis of Randomized Controlled Trials
Conclusions
• This meta-analysis demonstrated that intraarticular MSCs have limited evidence in
pain relief and functional improvement in
knee osteoarthritis.
• While MSCs may result in favorable clinical
outcomes with a recommended
concentration, use of concomitant
treatment should be considered.
• Current evidence does not support the use
of intra-articular MSCs for improving
cartilage repair in knee osteoarthritis.
Kim Arch. Ortho and Trauma Surg. 2019.

Fig. 2. Summary of the risk of bias
assessment for included studies

Treatment of Knee Osteoarthritis with Intra-articular Injection of
Autologous Adipose-derived Mesenchymal Progenitor Cells: A Prospective,
Randomized, Double-blind, Active-controlled, Phase IIb Clinical Trial
•

Objective: Human adipose-derived mesenchymal progenitor cells (haMPCs) are stem cells with multiple
differentiation potential and immunomodulatory function. Re-Join® comprises in vitro expanded haMPCs from
adipose tissue of patients combined with cell suspension solution. This study was undertaken to evaluate the
efficacy and safety of Re-Join® in patients with symptomatic knee osteoarthritis (OA).

•

Methods: Patients with Kellgren–Lawrence grade 1–3 knee OA were recruited from two centers and randomized to
receive intra-articular injection of Re-Join® or HA. Pain and function were assessed by using WOMAC score, VAS,
and SF-36. Magnetic resonance imaging (MRI) analysis was performed to measure cartilage repair. Adverse events
(AEs) were collected.

•

In the HA group, intra-articular injection of HA was administrated once a week, four consecutive weeks (week 0, 1, 2,
and 3). The haMPC group was injected with 5 × 107 haMPCs (around 2.5 ml) at weeks 0 and 3. Sham injection was
performed at weeks 1 and 2.

•

Conclusions: Significant improvements in joint function, pain, quality of life, and cartilage regeneration were
observed in Re-Join®-treated knee OA patients with good tolerance in a period of 12 months.

Lu. Stem Cell Research & Therapy. 2019.

Changes of WOMAC Score During 12 Months
After Intra-articular Injection of Re-Join® and HA
Improvement of WOMAC Score

Numbers of participants

20
15

15
HA

11

10

haMPCs
6

5

3

2
0

0
20%

50%

70%

Improvement Rate in the 6th month after injection

Numbers of participants

Improvement of WOMAC Score

20
18
16
14
12
10
8
6
4
2
0

**
13

14

HA
9

haMPCs
5

20%

1

1

50%

70%

Improvement Rate in the 12th month after injection

Changes of Articular Cartilage Volume by MRI During
12 Months After Intra-articular Injection of Re-Join® and HA

Adverse Effects of MSC Therapy
•
•
•
•
•
•
•

Post-injection joint pain
Post-injection joint swelling and synovitis
Post-treatment articular fibrosis
Infection
Pulmonary embolism
Tumors
Death

Selling Stem Cells in the USA: Assessing
the Direct-to-Consumer Industry

351 U.S. businesses engaged in direct-to-consumer marketing
of stem cell interventions offered at 570 clinics
Turner, et al. Cell Stem Cell. 2016.

Selling Stem Cells in the USA: Assessing
the Direct-to-Consumer Industry
•

Many businesses advertise both
stem cell interventions and platelet
rich plasma (PRP) procedures
either as the basis for separate
treatments or as combination “cell
therapies.”

•

Though not an actual stem cell
product, PRP is sometimes
marketed as an autologous “stem
cell treatment” derived from
peripheral blood.

Turner, et al. Cell Stem Cell. 2016.

STAT Health News: FDA Moves to Crack
Down on Unproven Stem Cell Therapies
•

2016: The FDA underscored the new approach in a warning letter it sent at the end of
December to a network of stem cell clinics in California, New York, and Florida.
Regulators advised the owner that he needed FDA licenses and approval to sell and
use stem cells, which the agency classified in the letter as biological drugs. Such
licenses would require evidence that stem cell treatments are both safe and effective
— the sort of proof that takes drug companies many years of clinical trials to obtain,
at a cost of millions of dollars.

•

2018: The FDA sought permanent injunctions against two stem cell clinics.

•

2019: The FDA warned rogue stem-cell clinics to stop selling unproven treatments
that could harm patients. R3 Stem Cell, LLC offers unapproved stem cell products to
treat a variety of diseases and conditions. The FDA has notified each of R3 Stem
Cell, LLC’s more than 50 affiliate centers or clinics of this action.

FDA Moves to Crack Down on Unproven Stem
Cell Therapies, FDA Issues Warning Letters
•

2019: For the first time, the Federal Trade Commission has cracked down on stem
cell clinics for overzealous marketing claims. Two California clinics promoted their
treatments for everything from autism to Parkinson’s, despite a lack of evidence.

•

2019: Stem cell clinics co-opt clinical-trials registry to market unproven therapies,
critics say.

•

In November 2017, FDA had issued a new regenerative medicine
policy framework consisting of four guidance documents. In this framework, FDA
provided for a period of “enforcement discretion” ending in November 2020. This
grace period, initially planned to last three years, was meant to give manufacturers
time to assess whether they need to seek FDA approval.

•

Citing only coronavirus-related concerns, FDA has now extended this grace period
until the end of May, 2021.

https://www.closerlookatstemcells.org/stem-cells-medicine/
nine-things-to-know-about-stem-cell-treatments/
Many clinics offering stem cell treatments make claims that are not supported by a
current understanding of science.
•
•
•
•
•
•
•
•
•

Currently, very few stem cell treatments have been proven safe and effective.
There is something to lose when you try an unproven treatment.
Different types of stem cells serve different purposes in the body.
The same stem cell treatment is unlikely to work for different diseases or conditions.
The science behind a disease should match the science behind the treatment.
Cells from your own body are not automatically safe when used in treatments.
Patient testimonials and other marketing provided by clinics may be misleading.
An experimental treatment offered for sale is not the same as a clinical trial.
The process by which science becomes medicine is designed to minimize harm and
maximize effectiveness.

Platelet-Rich Plasma (PRP) and
Mesenchymal Stem Cell (MSC) Therapy
•

The lack of approved disease-modifying osteoarthritis drugs (DMOADs) available for
knee osteoarthritis, which has led to a growing demand for more effective non-operative
treatment options.

•

Although platelet-rich plasma (PRP) and mesenchymal stem cell therapy (MSC) have been
marketed to treat a variety of disorders, including knee osteoarthritis, none of these therapies
have been approved for use in osteoarthritis.

•

Platelet-rich plasma and mesenchymal stem cell therapy offer the potential to modify the natural
course of knee osteoarthritis using cell-based technology.

•

Much of the evidence to support the use of either intraarticular platelet-rich plasma or
mesenchymal stem cell therapy is of low quality, heterogenous and at a high risk of bias.

•

There is a large degree of heterogeneity, in terms of study designs and measured outcomes,
among the published data investigating the use of platelet-rich plasma or mesenchymal stem cell
therapy to treat knee osteoarthritis.

Rashid and Kwoh. Rheumatic Dis Clinics NA. 2019.

https://www.closerlookatstemcells.org/patient-resources/

International
Society for
Stem Cell
Research

