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Selling Stem Cells in the USA:

k ) Marketed Stem Cell Types
Assessing the Direct-to-Consumer Industry i

@ Adipose
@Bone Marrow

< &8 Amniotic
_ ‘ @Blood

@Placental

California N 8Undefined

\ ! @ Adipose + Marrow

Florida | \ | | ®umbilical Cord Blood
/ O Non-specific MSC

Texas 71 ‘ @Xeno

B Non-specific Allo

Colorado \ ‘ oIPSC
AVSEL

Arizona 36 JESC

New York 21 .
Hotspot Cities “

Beverley Hills 18
NYC 14
San Antonio 13

Leigh Turner':” and Paul Knoepfler®*"
S e

es
N W
a o
o 0

60% in orthopedics

Sex —

Liver ¥

Fatigue !

Ear )

N.D. |

Peds Diabetes |

Los Angeles 12
Austin 11
Scottsdale 11
Phoenix 10

Neuro _
Immune —

—}Pain e
—PSports ——
Lung/Resp. ——
Urologic e
=P Cosmetic | =—
Kidney =
Dental !
Cancer !
Sleep |

Peds Neuro ®

Number of Busine
o
o
o Orthopedic ———

—
-
=
o
12}
]
>
Qo
o
P
©
O

arketed Conditions




SAN FRANCISCO

Stem Cell Injection Ther:
California

Problems with the knees are so commo
arthroscopic knee surgery in the U.S. alc
is a surgical procedure in which a docto
while looking through an invasive instrui

requires general or spinal anesthesia, ar

| am writing this review because | am excited.

After 2 years and over 10 doctors, | can finally say
my shoulder feels great. | was diagnosed with
shoulder rotator cuff tear. | had cortisone shots,
and therapy without significant improvement. My
orthopedic surgeon insisted that surgery is my
only option. Knowing some people who have done
this surgery and their mediocre results | didn't AN BRANGIRPETEM GELL THERAPY
feel comfortable with the idea of surgery. On
researching the web | found that stem cells are
helpful. | educated myself and consulted the
doctors at Advamced Stem Cell Institute. The Dr

ICS SUCCESS STORIES CONTACT

. . . . © Bily X
spent a lot of time explaining my options, and
. Welcome to Advanced Stem Cell
show stem cells can help me avoid surgery. He Institute! A live, real person is available
reviewed my MRI and | scheduled he procedure. | ;‘;L‘f)'kat“°°b"ga"°"' o Gl e slp

have to say that their prices are very competitive,
as | shopped around several other offices
anywhere from $4,500-%. 6,500. | paid only
$3,500 and it was the best investment. Now 4
months later | am playing baseball with my son
again . If you were offered surgery, look into stem
cells.
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g joint Pain? Explore your options...

OrithopediciRegenerativeIMedicineRTinailand:
A total] Jomt Rehab:htatton Rrograw¥atipremiers

Your NO SURGERY options
for a PAIN- FREE life

*Stem Cell Therapy
*Sports Medicine
*Prolotherapy
sAcupuncture

*Physical Therapy
«Chiropractic Medicine
*Fresh Cell Therapy

*PRP

-ETC.

INE & ONLINE CHAT: +668 637 64826
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INCREMENTAL 4 /i
The market will be ACCELERATING GROWTH » The year-over-year growth rate

: for 2018 is estimated at
growing at a CAGR of nearly 1 1 0/
0 $820 mn

L10.50%

2017 2022

The AUTOLOGOUS TRANSPLANTS

0
53 /0 one of the KEY DRIVERS for
SEGMENT occupied HIGHEST market share

of the growth will this market will be the increase in
in 2017 come from the awareness of stem cell therapy
7 Hall TN AMERICAS o
0E 1 Pl
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Bad Bak LT °
READ THE REPORT:

10’ 000"’ reports covering niche topics

GLOBAL STEM CELL THERAPY MARKET HEALTHCARE AND LIFE SCIENCES
2018-2022

Read them at:

www.technavio.com

Ytechnavio
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GOOD

NOT

CHEAP

POSSIBLE

LOW
QUALITY

FAST

How Do
You Figure
Out What a
Stem Cell
Procedure
Should

Cost? _
) Regenex:




12 P eoPIe Hospitalized With F.D.A. Moves to Stop Rogue Clinics From
Infections From Stem Cell Shots Using Unapproved Stem Cell Therapies

Dr. Mark Berman, of the Cell Surglcal Network, in 2014 at his practice in Beverly Hills.
Dr. Berman is a founder of the California Stem Cell Treatment Centers, where patients
received an unapproved stem cell treatment made with the help of a smallpox vaccine
and other ingredients. Raquel Maria Dillon/Associated Press




WO N D E R Y Harvard Calls for Retraction of Dozens
of Studies by Noted Cardiac Researcher

Some 31 studies by Dr. Piero Anversa contain fabricated or falsified
data, officials concluded. Dr. Anversa popularized the idea of stem
cell treatment for damaged hearts.

.....

Dr. Piero Anversa, affiliated with the Harvard Medical School, above, and Brigham and
Women’s Hospital in Boston, departed in 2015 following questions about his research.
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EARLY LATE
MAJORITY | MAJORITY

LAGGARDS

INITIATORS INNOVATORS
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Using Your Own Stem Cells to Heal Your Body
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stem cells work for?

A Cartilage regeneration
A Knee osteoarthritis

A Tendonopathytendon to bone healing
A Rotator cuff tears
A Tennis elbowachillestendonopathy




What is PRP?

Plasmasand

platelets
Platelet Rich Plasma:

G+2f dzyS 27
hasa platelet count
above the baseline of
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All PRPs are N@ie same
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PRP releases potent growth factors

800% Plateletmembranebased
| U 1100 proteins
700% s i
— i The Good:
600% B POGF TGFB ¢ Transforming growth factor

B EGF
B VEGF

PDGFK, Platelet derived growth factor
IGF¢ Insulinlike growth factor

FGF Fibroblast growth factor

VEGEF, Vascular endothelial growth factor
Celtadhesion molecules fibronectin, fibrin,
vitronectin

Not so good

Baseline Platelet Concentrate D N\E ,é L,J K -_I_- | C') l:l 2 N.J 7\ y. K 7\ C_) 7\ l



But the actual amount Is not consist&nt

Final platelet and growth factor concentration
dependent upon:

Amount of whole blood used
Efficacy of platelet recovery

Final volume of plasma in
which the platelets are

suspended.



é and PRP can vary from day to day in the same individual.

Platelet-Rich Plasma Differs According to
Preparation Method and Human Variability

Augustus D. Mazzocca, MS, MD, Mary Beth R. McCarthy, BS, David M. Chowaniec, BS, Mark P. Cote, DPT, .' " p<005 | |
Anthony A. Romeo, MD, James P. Bradley, MD, Robert A. Arciero, MD, and Knut Beitzel, MD 1,200~ T

Imvestigation performed at the Department of Orthopaedic Surgery, University of Connecticut Health Center, Farmington, Connedicut

1.000=

A 8 subjects
A Mean age 31.6 years
A 3 repetitive blood draws

600=

A Conclusions 600

Platelets (k/pl)

A PRP > whole blood in plt conc T
A Single = Double spin techniques 00+ J_

A High variability within systems -
2001 —|—

I 1 I
Bload FRP (LP) PRP (HP) PRP (DS)
Method



é and PRP can vary from day to day in the same individual.

Platelet-Rich Plasma Differs According to
Preparation Method and Human Variability

Aungustus D. Mazzocca, MS, MD, Mary Beth R. McCarthy, BS, David M. Chowaniec, BS, Mark P. Cote, DPT,
Anthony A. Romeo, MD, James P. Bradley, MD, Robert A. Arciero, MD, and Knut Beitzel, MD

Imvestigation performed at the Department of Orthopaedic Surgery, University of Connecticut Health Center, Farmington, Connedicut
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Before

Hilton Head Island Stem Cell Ther&pgumChiropractic Life Center

After STEM CELL THERAPY
’ FOR KNEE PAIN,
‘ ARTHRITIS Y .

FREE CONSULTATION AT

(844) 436 7836 M

Will PRP work for my aching knee?
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Hyaluronic Acid Versus
Platelet-Rich Plasma

A Prospective, Double-Blind Randomized Controlled
Trial Comparing Clinical Outcomes and Effects on Intra-
articular Biology for the Treatment of Knee Osteoarthritis

Brian J. Cole,*t*SI9 MD, MBA, Vasili Karas,” MD, MS, Kristen Hussey,’ MS,
Kyle Pilz,T" MMS, PA-C, and Lisa A. Fortier,”* DVM, PhD, DACVS

Investigation performed at the Rush University Medical Center, Chid |A\] S M 2 O 1

Assessed for eligibility
(N =2299)

Excluded (n = 2188)
— « Not meeting inclusion criteria (n = 2032)
+ Declined to participate (n = 156)

Randomized (n = 111)
v L| Allocation )| v

Allocated to hyaluronic acid group (n = 59)
+ Received allocated intervention (n = 59)
+ Did not receive allocated intervention (n = 0)

Allocated to platelet-rich plasma group (n = 52)
+ Received allocated intervention (n = 52)
+ Did not receive allocated intervention (n = 0)

v L| FO“OW-UP J

Lost to follow-up (n = 9)

+ Unavailable for 24-week follow-up (n = 3)
+ Unavailable for final follow-up (n = 3)

+ Underwent alternative treatment (n = 3)

L | Analysis J| v

A
Analyzed at final follow-up Analyzed at final follow-up
and included in study (n = 49) and included in study (n = 50)

Lost to follow-up (n = 3)
+ Unavailable for 24-week follow-up (n = 3)
+ Unavailable for final follow-up (n = 0)

TABLE 3
WOMAC Pain Score at Study Time Points®

PRP Group HA Group

Before treatment 7.00 = 0.53 7.52 += 0.58

Treatment visit 2 (week 2) 6.15 = 0.54 6.32 = 0.55

Treatment visit 3 (week 3) 5.06 = 0.48 5.53 = 0.51
Follow-up

6 weeks 4.57 + 0.48 4.66 = 0.47

12 weeks 3.98 = 0.63 5.00 = 0.60

24 weeks 4.11 = 0.56 5.00 = 0.50

52 weeks 3.02 = 0.48 4.00 = 0.60

o _ i n
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Hyaluronic Acid Versus

Platelet-Rich Plasma Inflammatory markers
A Prospective, Double-Blind Randomized Controlled
Trial Comparing Clinical Outcomes and Effects on Intra-
articular Biology for the Treatment of Knee Osteoarthritis

IL-1f Concentration, pg/mL >
o
=S

Brian J. Cole,*t*SI" MD, MBA, Vasili Karas,* MD, MS, Kristen Hussey, MS, S
Kyle Pilz,'Y MMS, PA-C, and Lisa A. Fortier,"* DVM, PhD, DACVS Basal S 9 13 17 21

Investigation performed at the Rush University Medical Center, Chic IA J S M 2 O 1 7 Time (Weeks)
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Systematic Reviews of Level 1 and Level 2 evidence

Khoshbiret al Arthrosc2013
Chang et al APMR 2014

Ribohet al AJSM 2015

MeheuxArthros2016

A

WOMAC

Treatment
Comparison

HA vs Placebo

LR-PRP vs Placebo

L 4

*

Mean Difference
(95%C1)

3.30 (-14.56, 21.16)

-3.56 (-32.08, 24.96)

A WOMAC LP-PRP vs Placebo -  — -17.84 (-34.95,-0.73)
PRP Control Mean Difference Mean Drerence
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Randdm, 95% CI LR-PRP vs HA + -6.86 (-33.70, 19.98)
Cerza 2012 %5179 60 651 106 60 26.1% -28.60(-33.86,-23.34) —r
Li2011 107 99 15 206 83 15 251% -990[1644,33 — LPPAP v A 1#1:14/(90.09,-2.08)
Patel 2013 305259 50 531179 46 229% -2260(-3145,-1375) —— LP-PRP vs LR-PRP - -14.28 (-44.80, 16.25)
Spakova 2012 189 141 60 301 166 60 259% -11.20[16.71,-569) —_—r
Total (95% CI) 185 181 100.0% -16.03[-27.75, -8.30) e = -40 -éo -2'0 _110 0 1'0 2b
Heterogeneity: Tau? = 87.07; Chit = 28.33, df = 3 (P < 0.00001); 1= 89% b % 245 2*5 501 « o
Test for overal effect: 2 = 3.63 (P = 0.0003) E E Eavors PRP | Favors Contol Favors First Treatment | Favors Second Treatment
D Patient Satisfaction
PRP Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Kon 2011 41 50 33 50 523% 2.35(0.93, 5.94) "
Patel 2013 32 50 2 46 41.7% 39.11(8.47, 180.66) "
Total (95% CI) 100 96 100.0% 8.97 [0.54, 149.25) —"_—
Tolal evenls 73 35

Heterogeneity: Tau® = 3.71; Chi* = 9.89, df = 1 (P = 0.002); I* = 90%

Test for overall effect: Z = 1.53 (P = 0.13)

.

0.1

I
T
LY

Favors Control

' Favors PRP




Randomized Controlled Trial > Am J Sports Med. 2021 Feb;49(2):487-496.
doi: 10.1177/0363546520986867.

Clinical Efficacy of Platelet-Rich Plasma Injection
and Its Association With Growth Factors in the
Treatment of Mild to Moderate Knee Osteoarthritis:
A Randomized Double-Blind Controlled Clinical Trial

As Compared With Hyaluronic Acid
P y ...and PRP can vary from day to day in the same individual.
Yong-Beom Park 1, Jun-Ho Kim 2, Chul-Won Ha 3 # %, Dong-Hyun Lee © Platelet-Rich Plasma Differs According to
Preparation Method and Human Variability el
bt iy oty ek v th
. . . — ‘ “\
Randomized controlled trial (Level 1 evidence) =] s

--works for all areas of the knee equally well
--more patients reached MCID with PRP vs HA
--no statistical difference in clinical outcomes

Within the PRP group, the concentrationgptdtelet-derived growth factors
were high in patients with a score above the MCID for VAS at 6 months.
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ChronicTendonopathies

Elbow epicondylitis
Achilles tendinopathy
WdzY LISNX&a 1Y SS

Conditions that have not done well
historically with surgical treatment

Increased growth factors in necrotic,
degenerative tissue areas




Treatment of Chronic Elbow Tendinosis
With Buffered Platelet-Rich Plasma

Allan Mishra,” MD, and Terri Pavelko, PAC, PT
From the Department of Orthopedic Surgery, Menlo Medical Clinic, Stanford University

Medical Center, Menlo Park, California
AJSM 2006

ALevel Il evidence
A20 patients with refractorgpicondylampain
APRP WVBGsingle injection vdupivicaine

A6 month time point, PRP group with 81%
Improvement in VAS scores

A25-month f/u ¢ PRP group with 93% reduction in
pain




Efficacy of Platelet-Rich Plasma
for Chronic Tennis Elbow

A Double-Blind, Prospective, Multicenter, Randomized
Controlled Trial of 230 Patients

Allan K. Mishra,”t MD, MNebojsa V. Slc;n?.[:-nilc;,jF MD, PhD, Scott G. El:iw.urarl:is,§ MD,
Grant L. Jones,! MD, Steven Sampson,¥ DO, Doug A. Vermillion,* MD,

Matthew L. Ramsey,™ MD, David C. Karli,'* MD, MBA, and Arthur C. Rettig,** MD
Investigation performed at Department of Orthopaedic Surgery, Menlo Medical Clinic,

Stanford University Medical Center, Menlo Park, California
AJSM 2014

Summary for Lateral Epicondylitis

ARCT, level Il, doubldinded

A230pt, chronic lateragpicondylatendinopathy
3 moin duration

A116 in PRP, leukocysamriched
A114 in active control

Decent level 1 evidence to support
PRP over steroid to improve symptor

Use LHPRP for lateral epicondylitis

6/9/2022

Al2-week no difference

A24-week significant improvement in pain and
reduced tenderness



The effects of regenerative injection therapy
compared to corticosteroids for the treatment of

lateral Epicondylitis: a systematic review and meta-

analysis

Julie Barnett &, Madison N. Bernacki, Jessica L. Kainer, Hannah N. Smith, Annette M. Zaharoff &

Sandeep K. Subramanian

2019

—r -t m g ——— - S

i B
Six months
Regenerative Injections Corticosteroids Std. Mean Difference Std. Mean Differoence
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Wolfetal 2011 20 16.3 9 13 128 9 7.5% 0.45[-0.48,1.39] 2011 =
Gosens etal 2012 27.8 247 51 376 231 49 42.4% -0.41 [-0.80,-0.01] 2012 —
Gautam etal 2015 32 45 15 396 1 15 7.5% -2.27[-3.21,-1.32) 2015 ——
Lehiedzinskie et al 2015 14.2 13.4 53 147 22 46 426% -0.03[-0.42,0.37] 2015 ——
Total (95% Cl) 128 119 100.0% -0.32 [-0.58, -0.06] ’
Heterogeneity. Chi*= 21.26, df= 3 (P < 0.0001); F= 86% _:4 -52 5 é i
Testfor overall effect: Z= 2.42 (P = 0.02) Favours regenerative Favours corticosteroids
One year C
Regenerative Injections Corticosteroids Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Gosens etal 2012 20 235 51 36.8 24 49 49.0% -0.70 [-1.11,-0.30] 2012 o
Lebiedzinskie et al 2015 99 17.1 53 144 252 46 51.0% -0.21 [-0.61,0.19] 2015 B
Total (95% Cl) 104 95 100.0% -0.45[-0.73, -0.17]

Heterogeneity: Chi*= 2.90, df=1 (P =0.09); F= 66%

e
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Platelet-Rich Plasma in the
Treatment of Patellar Tendinopathy

A Systematic Review

Alexander D. Liddle,* BSc, MRCS, and E. Carlos Rodriguez-Merchan,'™* MD, PhD
Investigation performed at La Paz University Hospital, Madrid, Spain

AJSM 201

PubMed search:

86 studies

60 exclusions
on title review

EMBASE search:
138 studies

104 exclusions
on title review

Cochrane database:
11 review (19 studies)

18 exclusions
on title review

L

J

32

16 duplicates excluded

¥

Peviowot o  full text: 45 studi

34 exclusions:
12 review articles
7 multiple tendons, unable to extract PT data
6 technical / technique reports
2 single case reports
2not PT
4 early reports of cohorts elsewhere reported
1 with no outcome data reported

v

11 studies included in review

PRP Control
Study Mean SD Total Mean SD Total Mean Difference
Dragoo 2014 67.8 21.9 9 839 9 12 ——
Vetrano 2013 86.7 14.2 23 737 19.9 23 -
-100 -50 0 50 100
Favors PRP Favors control
PRP Control
Study Mean SD Total Mean SD Total Mean Difference
Dragoo 2014 1.7 1.5 9 0.3 05 12 —
Vetrano 2013 24 1.9 23 39 23 23 —&
Filardo 2010 43 1.7 15 3.2 24 16 T
4 2 o0 2 4

Favors PRP Favors control




What about PRP faeendonopathyPTRCT?

Eur J Orthop Surg Traumatol. 2016 Aug 20. [Epub ahead of print]

Subacromial injection of autologous platelet-rich plasma versus corticosteroid for the treatment of
symptomatic partial rotator cuff tears.

Shams A', El-Sayed M?, Gamal O', Ewes W°. EJOST 2046

ction




What about PRP faeendonopathyPTRCT?

Knee Surg Sports Traumatol Arthrosc. 2015 May 28. [Epub ahead of print]

The effect of subacromial injections of autologous conditioned plasma versus cortisone for the
treatment of symptomatic partial rotator cuff tears.

von Wehren L', Blanke F, Todorov A, Heisterbach P, Sailer J, Majewski M. KSSTA 2015
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10.3+1.7 103321 o . 81.6216.1° o 02 9Q.749.4
10 A o | 69.9£19.5 87 5+12.3
#20.8+13.1
+ -
g e 9.3+26 70 = e eiiEa
o7 84:26 83128 O 1 662211 .,
= 7 . —e— ACP
N 5.8+3.2 —4— ACP 40 - o
—fi— Cortisone 30 + s
2 20 -+
10
ﬂ T T T 1 D

prior 6 wk 12 wk 6 month prior 6 wk 12wk & month



Rotator Cuff Repair Studies
WZW } ev[§ A}EI.

A No difference in UCLA scores outcomes at 6, 12, 24 mon{
A Randelli et al JSES 2011

A No significant difference in Constant and tendon scores o
MRI

A Castricini et al AJSM 2011
A Wang et al AJSM 2015

A No difference in clinical scores atf f/u, possible negative
effecton healing

A Joetal AJSM 2011
A Rodeo et al AJSM 2012
A Weber et al AJSM 2015

6/9/2022
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