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kA Global Regenerative Medicines Market
s Size & Forecast (2013-2020)

+ The global regenerative medicine market will reach $67.6 billion by
2020, up from $16.4 billion in 2013

Global Regenerative Medicines Market Global Regeneg:twe Medicines Market Global Regenerative Medicnes Market
= e ynamics by Application
Expected to Reach $87.5 Billion by 2020 -
100 - Drivers ﬁ )
® + Advancements in stem cell technology : @
* Potential of nanotechnology Cardiovascular
@ [ +  Increesing inckdences of chronic ROy
L [ | Diseases and trauma injuries ¢
» N
- Restraints
i ‘ o3 Dental
13 2 * Stringent regulatory policies and m
athical issues
- : : s Others - Autoimmune disorders
Global Regenerative Me@cmes Market Expensive trastment Muscle regeneration  Qrthopedic
by Geography Ocular diseases

o Global Regenerative Medicines Markel
Asa Pacific, Europe, LAMEA by Technology

North America
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* [schemic heart disease

* PAOD

* Ischemic stroke

* CKD

* ARDS, severe sepsis

* Autoimmune disease

« Skeletal-muscular disease

* Congenital newborn disease

e transplantation immune rejection
* AVN
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What is current Good Tissue Practices (cGTP)

Subpart D—Current Good Tissue
Practice

§ 1271.145 Prevention of the introduction,
transmission, or spread of
communicable

diseases.

You must recover, process, store,
label, package, and distribute HCT/Ps,
and screen and test cell and tissue
donors, in a way that prevents the
introduction, transmission, or spread of
communicable diseases.



GTP Core Requirements

(1) Requirements relating to facilities

(2) Requirements relating to environmental control

(3) Requirements relating to equipment

(4) Requirements relating to supplies and reagents

(5) Requirements relating to recovery

(6) Requirements relating to processing and process controls

(7) Requirements relating to labeling controls

(8) Requirements relating to storage

(9) Requirements relating to receipt, pre-distribution shipment, and
distribution of an HCT/P

(10) Requirements relating to donor eligibility determinations, donor

screening, and donor testing

The Facility

There is not one solution to build a lab,
and it depends on the purpose!

What is the purpose of the GTP lab?

Production of clinical grade cells?

Who is going to use it?

How many different protocols (cell types, sources)?
How many equipment (including installations)?

Who is going to maintain the GTP lab?



A GTP compliant facility consists of two parts

Infrastructure Quality System

Space requirements

Space above cleanroom for placing airsupply, air handling units etc,
and access for maintenance;
Enough space for placing equipment and operations;

150 cm | Bt

n - S
240 cm | ﬂ . ' f{i _ ll_;;;, I

[ ' L2 ¢i.- e e ) i



Facility Layout

Definition of workflows

Personnel: where do staffs change clothes, go inside
the cleanroom area, and how do they exit?

Material: how is material and reagents brought into the
working areas?

Waste: how is the (bio)waste removed?

Equipment:how can equipment be moved in and out?

Facility Layout

it itl-1

Hhititi-2 B %G




Walls

 aluminum honeycomb wall panels
* epoxy-painted walls

Ceiling

 2-in. T-bar ceilings
* “flush-grid” systems



Floor

« Polyurethanes feature high
abrasion and impact resistance

 Vinyl flooring is a cost effective
solution

- Epoxy coating: excellent Impact
& Abrasion Resistance, easy
clean and maintain

Facility Features

» Independent air-conditioning system
» HEPA filtration

> Pressured areas

» Power supply / UPS

» Facility monitoring and control

» Fire extinguishing system

» Backup systems

All equipment should have a backup equipment!

e.g. power supply, air handling units



HEPA filtration

HEPA (high-efficiency particulate air)
Clean room class

10°000
maximum particles/ft?
Class
>0.1 pm | >0.2 pm | >0.3 ym | >0.5 um
1 35 7.5 3 1
10 350 75 30 10
100 3,500 750 300 100

1,000 35,000 7,500 3000 1,000
10,000 | 350,000 75,000 30,000 10,000
100,000  3.5x10° 750,000 300,000 100,000

Facility Validation

>5 um

0.007
0.07
0.7

7

70
700

ISO
equivale
nt

ISO 3
ISO 4
ISO 5
ISO 6
ISO 7
ISO 8

Facility (Clean rooms) must be tested and validated

Monitoring of

Temperature
Humidity

Differential Pressure
Flow Velocities

Particulate Contamination



Audit

Internal assessment: internal audit at defined time
intervals
External assessment (independent)

Personnel

» Training program (on job training, and assessment)
» Proficiency testing (practical and written tests)

» Continuous education

» Job description

Who, What , How, How often must be defined in SOP

sl N O\

Personnel criteria  Job scope Testing type Frequency of tests



Facility Maintenance

Monitoring:

» Daily routine checks,

» Monthly functionality tests for e.g emergency showers, fire
extinguisher

» Microbial monitoring: settle plate (static or dynamic)

Cleaning:

» Cleaning schedules, daily weekly, monthly
» Facility testing (annual particle testing, HEPA
functionality/leakage)

Equipment Maintenance

Monitoring

»Daily check
»Equipment alarm testing
»Microbial monitoring: e.g. swab tests for incubators

Cleaning

»Cleaning schedules, daily, monthly
» Scheduled calibration




Part 11

Clinical Application of stem cells
for different disease entities—our
experiences

Terminal CAD
1) Diffuse obstructive CAD;

2) Large reversible ischemia on thallium scan;
3) Recurrent angina despite optimal medication,
4) Repeated admissions



Autologous circulatory EPCs (i.e., CD34"* cells)

) s e
- S
CKD E-m»m

Allogenic UC-MSC Safety and Positive Benefits!

ARDS/
Sepsis

Outline--1

Intracoronary Administration of
Circulatory Derived Autologous
CD34+ Cells for Patients with
Severe Diffuse Coronary Artery

Disease—Phase 1, 2, & 3 Clinical
Trials



Phase | Study: End-stage CAD

Prospective, randomized, double-blinded , single center facility
Intracoronary implantation Post G-CSF stimulation, circulatory derived autologous CD34+ cells

Enrollment L
L

Assessed for eligibility (n=44)

Excluded (n=6)
Not ting inclusion criteria (n=0)

v

Declined to participate (n=6)
Other reasons (n=0)

Assngnment Assigned for participation (n=38)

Allocated to low-dose CD34+ cells (n=18) Allocated to high-dose CD34+ cells (n=20)

Al |0cation Received allocated intervention (n=18) Received allocated intervention (n=20)
Did not receive allocated intervention (n=0) Did not receive allocated intervention (n=0)

“group 1 (Iqw dose group) *group 2 (high dose group)
(1.0 x 107cqyls/each vessel) (3.0 x 107cell§/each vessel)
Lost to follow-up (n=0) Lost to follow-up (n=0)
FD“OW—Up Discontinued intervention (n=0) Discontinued intervention (n=0)
B Analysed (n=18) Analysed (n=20)
Analy5|s Excluded from analysis (n=0) Excluded from analysis (n=0)

Results

One-Year follow-up outcome
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‘eovascularization

Before

After (9-month)




Before After (9-month)

Wimasis
Image
Analysis

26 cases

High-score

Low-score

Pre-treatment Post-treatment

High score Low score 12 cases




Reverse LV remodeling Continuously in 6 months

post EPCs (3D echo)

POST-MI REMODELING

Acute Infarct Zone Spherical Ventricular
Infarction Thinning & Elongation Dilation l

Fibrous Scar

Myocyte Hypertrophy
110, P<0.01 551 P<0.01
= o 50 *
;_E, 100+ * N . E 45- . y
> 401
z 90 - o T
w g 351
% B 3 30
70 T T T T 25 T T T T
Baseline im 3m 6m Baseline im 3m 6m

Better LV systolic function at 6 months post in both (high
& low angiogenesis score) groups

® 80, [[_] Baseline [ 6-Month
£ . -
P<0.01 = 60
o
8
65 © 40-
S
2\.9'. 60 b = 4 I 20
[11]
I.ul] 55- * > 0
> -
=~ sl Low Score High Score
45 . . . . 80-
Baseline im 3m 6m

604

LVEF (3-D Echo, %)
i -
(=]

Low Score High Score



congestive heart failure

Clinical angina class

Clinical CHF

3- 37 <0.001
* &~ Total p<0.001 * A~ Total P
4 Low score p<0.001 @ ose
i % - Dose2 | P<0.001
2. @~ High score p<0.001 ° 2
£
o
c
©
b 3"
£
(3
c T T T T T T c T E | L T T L
0 im 3m 6m 9m 12m 0 im 3m 6m 9m 12m
37 =&~ Total 3
=& Total
* 4 Low score psoom p<0.001
" p=0.004 4 Dose1 | p<0.001
@~ High score w
2- T o ®- Dose2 | p<0.001
(8]
[
O
£
1' 5 1.
c L c

0 1m 3m 6m Sm 12m

Clinical outcomes

*100% successful procedure
*One-year survival 97.4% (37/38)

*One patient (79 yrs. old) falling down to
ground at bath room with ICH and death at 9-
months after CD34+ cell therapy



Conclusion

* The present study, by utilizing the imaging studies,
clinical and angiographic follow- up as well as the
basic research, has provided more scientific data to
prove that the intra-coronary transfusion of autologous
CD34+ cell therapy was safe and effective for
improving heart function, angina and CHF as well as a
favorable clinical outcome in terminal CAD patients
who were refractory to optimal medication and non
candidates for coronary interventions

~ A A ) .
i ArQ |\ / | 'alaliadlgla
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Intracoronary Transfusion of Circulation-Derived
CD34+ Cells Improves Left Ventricular Function in
Patients With End-Stage Diffuse Coronary Artery

Disease Unsuitable for Coronary Intervention®
Fan-Yen Lee, MD'; Yung-Lung Chen, MD?; Pei-Hsun Sung, MD?* Ming-Chun Ma, MD?;

Sung-Nan Pei, MD’; Chiung-Jen Wu, MD?* Cheng-Hsu Yang, MD’; Morgan Fu, MD?;
Sheung-Fat Ko, MD*; Steve Leu, PhD? Hon-Kan Yip, MD?367

Crit Care Med. 2015 Oct;43(10):2117-32.
doi: 10.1097/CCM.0000000000001138.




Result of five year follow-up
& outcome

Table 2. Five-year clinical outcomes of 38 study patients

Variables Patient number (n Percentage (%)
= 38)
Death from any cause 8 C 211>
Non-CV death ) 13.2
MACCE 14 36.8
CV death 3 79 >
Acute myocardial infarction 3 79
Hospitalization for ADHF 10 26.3
Heart failure with reduced LVEF 2 53
Ischemic stroke 2 53
Target vessel revascularization @
Newly onset atrial fibrillation 1 2.6
Sepsis 5 13.2
Gastrointestinal bleeding 2 5.3

Abbreviations: CAD, coronary artery disease; CV, cardiovascular; MACCE, major adverse
cardiac and cerebrovascular event; ADHF, acute decompensated heart failure; LVEF, left
ventricular ejection fraction



Table 3. Time courses of clinical, functional & imaging results in 30 survival patients
Variables Baseline 1 year @e@ P-value

Clinical and laboratory evaluation

2.4+0.7° 0205 0.7+0.9° gg%
<.001

NYHA class of HF> 1.3+1.2° 0.3+0.5° 0.8+1.1°

METs on CPET 48=+1.1 54+16 - 0.046
Serum creatinine (mg/dL) 1.2+04 14=+05 1.3%0.6 0.394
Cer (ml/min) 61.1 =20.6 55.2+23.8 549+239 0.089

Myocardial ischemia

ST depression >1.0 mm on ECGT  33.3% (10/30) 13.3% (4/30) 16.7% (5/30) 0.109

Ische|l ia seaments on thalliumscan 3.5+ 29 32+£27 == 0.285

2D LV EDD (mm) 52192 55.1£6.6 53.8+88 0.354
D D 363+£96 35.7+6.1 348+85 0.230
91.1 £ 28.6° 74.8 £20.3° 683 +21.0° <.001

3D LV ESV (mL) 443+19.3*°  279+13.6" 250+ 12.5° é <.001 ;

Improvement in LV remodeling

Table 3. Time courses of clinical, functional & imaging results in 30 survival patients

Variables Baseline 1 year P-value
LVEF (%) measuby 2D 573+12.8  63.4+93° 64.4+9.7° @
LVEF (%) measuby 3D 52.1+9.1°  63.6+104>  64.7+94° <.00

- group
80 — 2D LVEF
— 3D LVEF
O 2D LVEF
— [ 30 LVEF
70 i
@ -
e b — /b
TH b i
& 60 - 57/
- aD/B 7
c
s | 17
ald
E 50 -
40 4

T T T T T
by, 3 6 7 s
se’qu %ﬂfh mol).fb Yeq, Yes,
Time point



01-Jun-2011 02-Oct-2012

02-Mar-2016 01-Mar-2017

Baseline & at one-year F/U

2011-06-01 2012-10-22



5% Year angiographic F/U & stenting

2016-03-02 Before stenting 2016-03-02 After stenting

5t & 6™ year’s Angiographic F/U, respectively

2016-03-02 2017-03-01



Conclusion

* The results of long-term follow-up of phase I clinical with CD34+ cell
therapy for diffuse CAD patients demonstrated that this therapy
persistently improved heart function and frequency of angina, and
reduced LV remodeling and heart failure with a favorable long-term
prognostic outcome mainly through enhancing angiogenesis

Critical Care Medicine
JUCal calre \viedicine
Society ot

Critical Care Medicine

The Five-Year Clinical and Angiographic Follow-Up Outcomes of
Intracoronary Transfusion of Circulation-Derived CD34+ Cells for
Patients With End-Stage Diffuse Coronary Artery Disease

Unsuitable for Coronary Intervention—Phase | Clinical Trial

Sung, Pei-Hsun, MD'2; Lee, Fan-Yen, MD3; Tong, Meng-Shen, mD': Chiang, John, Y., PhD%5: Pei, Sung-Nan, MDS:
Ma, Ming-Chun, MD&; Li, Yi-Chen, PhD'; Chen, Yung-Lung, MD'; Wu, Chiung-Jen, MD'; Sheu, Jiunn-Jye, MD?; Lee,
Mel, S., MD, PhD’; Yip, Hon-Kan, MD"2:8:9:10

Critical Care Medicine: May 2018 - Volume 46 - Issue 5 - p e411—e418
doi: 10.1097/CCM.0000000000003051
Online Clinical Investigations



Diffuse CAD—CD34" treatment

*Phase II---clinical trial—just
finished and continuous F/U for one
and five years

*Phase III----clinical trials— is just
ongoing

*the first one of phase III clinical trial
to be performed wordwild

Outline---2

*Intra-Carotid Arterial Transfusion of
Autologous Circulatory Derived
CD34+ Cells for Ischemic Stroke
Patients—Phase I & II Clinical
Trials



S‘t rOke Level and Value of Circulating Endothelial Progenitor
Cells in Patients After Acute Ischemic Stroke

2008 Jan;39(1):69-74. Epub 2007 Dec 6. Chia-Wei Liou, MD: Min-Yu Lan, MD; Josef S. Liu, MD;

Ali A. Youssef, MD; Hsueh-Wen Chang, PhD

Table 2. Comparison of Baseline Characteristics Between
Patients with NIHSS =12 and Patients With NIHSS <12 at 48

Table 1. Baseline Characteristics of Stroke, At-Risk Control, and Normal Control Groups Hours After Ischemic Stroke

Study Patients At-Risk Control Normal Control NIHSS =12 NIHSS <12
Variables (n=138) (n=40) (n=20) P Variables (n=69) (n=69) P
Age, y (mean-+SD) 66.3+104 66595 671293 0845 Age, y (mean=SD) 85.8+11.0 66.8+9.9 0.597
Male, % (n) 65.9% (91) 62.5% (25) 60.0% (12) 0.831 Male, % () 68.1% (47) 63.8% (44) 0,590

The increase in circulating EPC was strongly
associated W|th favorable clinical outcome after IS.

FTEVIOUS SUOKE DY NISory, 7o () 31.U% (31) LA
Previous stroke by MRI, % (n) 50.7% (70) Body mass index 24.7x27 249+29 0.675
Significant ECCA stenosis 13.8% (19) e Previous stroke by 37.7% (26) 36.2% (25) 0.86
Creatinine (mg/dL) 1.0+03 1.1+0.2 1.1+0.2 0.062 history, % (n)
White blood cell count (x10¥mL)* 8.0x241 6.2*1.0¢ 5.9x0.6% <0.0001 Previous stroke by 47.8% (33) 53.6% (37) 0.496
NIHSS at 48 hours =12, % (n) 50.0% (89) “ee 1T MRI, % (n)
Circulating level of EPCs Significant ECCA 17.4% (12) 10.1% (7) 0217
CD31/CD34 (%)* 2.25+217t 1.34+0.93¢ 1.56+0.78tF 0.035 stenosis
CDB2E/CD34 (%)* 225+2.20t 1.25+0.99¢ 1.55=0.761% 0.028 Creatinine (mg/dL) 0.97+0.26 1.01+0.26 0.327
KDR/CD34 (%)* 2.17+1.94t 1.35+0.85¢ 1.380.901 0.025 White blood cell 87+27 73+19 0.001
75.7% 3] 50.0% 1207 - U count (X10%mL)
ACE! therapy 34.1% (47) 32.5% (13) . 0854 Stain therapy 43.5% (30) 47.8% (33) 0.608
Recument stroke % (n) 2.2%(3) . ACEL § 34.8% (24) 20 20/ (o) 0
i "
90-day mortality % () 8.0% (1) Circulating level of EPCs
Data are sxprmd as mean=SD or pen:snt (no.) of patients.
Arsine of EPC and log ion of white blood cell count were used to improve CD31/CD34 (%) 1.54+1.26 2.95+2.62 0.0002
mi":sfmmig‘l T“’;E‘mw' ?m[']’:s| 1 by Tukey multis ) o CD62E/CD34 (%) 1.55%1.52 2.94+2.55 0.0003
ASignificant difference (at 0.05 level ukey multiple comparison procedure.
ECCA indicates extracranial carotid artery; ACEI, angiotensin-converting enzyme inhibitor. KDR/CD34 (%) 153+1.29 281225 0.0002

ECCA indicates extracranial carotid artery; ACEI, angiotensin-converting
enzyme inhibitor.

B Necrosis area

[ Ischemic boundary zone
(Jeopardized neurons)

Interventions
1. Rehabilitation
2. EPC therapy
T i + angiogenesis
VEGF 1t N DA mobilibation 1 neurogenesis
NO?T YLl + neuroplasticity
exosomet + wake up brain stem cells
micro-RNA?t

blood flow ¢

neural progenitor cells
(n&urogenesis)
.

paracrine effects



This phase | clinical trial:

Table 1. Baseline characteristics of 9 old ischemic stroke patients

» To address the safety of

CD34+ cell therapy for old
ischemic stroke (IS) (1S>6

months, 8.616.4 years) patients

(n=9)

* To evaluate the neurological

function after the therapy.

Variables % (n) or mean + SD
Age (yrs.) (mean £ SD) 62.8+10.6
Male gender (%) 88.9% (8)
Current smoking (%) 33.3%(3)
Hypertension (%) 100% (9)
Dyslipidemia (%) 33.3% (3)
Diabetes mellitus (%) 22.2%(2)
Mean ischemic stroke period prior to cell therapy (yrs.) 8.6+64
History of old myocardial infarction (%) 0% (0)
Body mass index (mean + SD) 237423
Atrial fibrillation (%) 11.1% (1)

Obstructive coronary artery disease (=50% stenosis) (%)  88.9% (8)

History of coronary artery intervention (%) 88.9% (8)
Medication (%)
Antiplatelet agent (%) 100% (9)
ACEUARB (%) 33.3%(3)
Beta-blocker agent 44.4% (4)
Statin (%) 77.8% (7)
New oral coagulant agent (%) 11.1% (1)
Calcium channel blocker (%) 11.1% (1)
Laboratory parameters
Red blood cell count (x10°) 4.53 £ 0.65
White blood cell count (x107) 6.6+ 1.5
Platelet count (x 10%) 2145+ 488
Hemoglobin (g/dL) 138+ 1.6
Creatinine (mg/dL) 1.31 £ 0.51
Creatinine clearance rate (CCr) (ml/min) 63.3+£245

ACEI = angiotensin converting enzyme inhibitor; ARB = angiotensin II type [

receptor blocker.

Table 2. Clinical outcomes of 9 patients after circulatory autologous CD34+ cell
therapy
Patient list (No) ~ NIHSS MRS Barthel index  Clinical F/UM{ CASI score
No. 1 8% X X 24 (S)*
Cell therapy®® 3 4 50 66.3
Cell therapy®™ 3 3 65 T 78.5 T
No. 2 10% X X 24 (S)*
Cell therapy®” 6 2 95 T 82.9 T
Cell therapy®™ 6 2 100 90.7
No. 3 13 X X 21 (S)*
Cell therapy®” 5 3 35 T 722 T
Cell therapy®™ 5 L] 45 74.4
No. 4 10 X X 21 (S)*
Cell therapy®™ 3 2 100 86.2
Cell therapy®™ 3 2 100 97.5 T
No. 5 9% X X 18 (S)*
Cell therapy™ 6 2 95 T 91
Cell therapy®™ 6 2 100 96.1 T
No. 6 9% X X 15(S)*
Cell therapy™® 0 2 100 96
Cell therapy™ 1 2 100 89
No. 7 9% X X 10 (S)*
Cell therapy™® 5 4 35 4/9= 76.8 §5/9=
Cell therapy®™ 5 4 35 44 613 pg
No. 8 10 X LSS y 9 (S)* o,
Cell therapy®™ 9 4 25 /0 874 7°
Cell therapy®™ 9 4 25
No. 9 9% X X 7 (S)*
Cell therapy™ 5 1 100 83.3
Cell therapy®™ 4 1 100




Table 3. Comparison of standard deviation of Tc-99m ECD brain perfusion
SPECT study before (baseline) and after (at six-month) CD34+ cell therapy in 9

study patients

Variables Median SD (Q1,Q3)  Median SD (Q1. Q3) Median difference pP*
(day 0) (6 M) (Ql, Q3)
Basal ganglia (L) 0.5(-2.1,1.7) 0.5(-2.2, 1.8) 0(-0.1,0.1) 0.766
Basal ganglia (R) 0(-2.5,04) 0.1(-2.2,1.3) -0.3(-0.7,0.2) 0.1727
Central region (L) -0.5(-2.0,2.2) -0.5(-1.2,2.6) -0.2 (-0.8, 0) 0.188F
Central region (R) -0.8 (-2.3,0.3) -0.5(-2.2, 1.1) -0.2 (-0.7.0.4) 0.406
Cingulate & paracingulate gyri (L)  -0.1(-1.4. 1.2) 0.1(-0.8,1.5) -0.3 (-0.5.0.3) 0.438
Cingulate & paracingulate gyri(R) 04(-2.2,0.8) -1.6 (-2.5.0.4) -0.3 (-0.7. 0) 0.250
Frontal lobe (L) -0.6 (-1.4,2.8) 0.4(-0.9,2.5) -0.9 (-1.0, -0.5) 0.0087
Frontal lobe (R) -1.3(-1.7.0.3) -0.8(-1.2. 1.0) -0.5(-0.7,-0.3) 0.0947
Occipital lobe (L) 0.7 (-0.8, 1.9) 1.1(-0.1,2.0) -0.5(-0.7,-0.63)  0.109%
Occipital lobe (R) 0.3 (0, 1.8) 1.0 (0.6, 1.9) -0.6 (-0.7, -0.5) 0.078%
Parietal lobe (L) -0.4 (-0.9, 2.0) 0.1(-0.2,1.5) 0(-0.2,0.3) 0.945
Parietal lobe (R) -0.1(-0.6, 1.4) 0.6 (-0.5.2.0) -0.2(-1.2,0.1) 0313
Temporal lobe (L) 0.1(-0.5,1.8) 0.2(0, 1.4) -0.3 (-0.8.0.4) 0.590
Temporal lobe (R) -0.4(-04, 1.5) 0.9(-0.1, 1.5) -0.3(-1.3.0.3) 0.320

*: by Wilcoxon Sign-rank test for paired data.

L = left; R = right, M = month; SD = standard deviation.

T Great response: defined as the p value<0.2

Paper accepted by American

Journal of Translational Research
AJTR 2018 (in press)



Conclusion

* The therapy was 100% safe and all of our study
patients survive without recurrent IS and are still
followed up at outpatient department.

* The 6-month neurological function (i.e., Barthel
index) was notably improved up to more than 40%
of the study patients after receiving CD34+ cell
therapy.

* Consistent with neurological function test, the 6-
month neuro-psychological test (i.e., CASI) was
also notably improved among these patients with
the cell therapy.

—>Intra-carotid artery administration of
CD34+ cells is safe & may offer some
potential benefit for old IS patients

Phase II clinical trial of CD34"
treatment for acute 1schemic
stroke

IS on going!!!



Outline---3

*Peripheral blood-derived stem
cell/progenitor cell (CD347)
therapy on chronic Kidney
disease--Phase 1 and 2
clinical trials

Enrollment and Allocation

November 2014 and October 2015 (1-year follow-up)
27 eligible subjects with advanced CKD

CKD-treatment >
group G-CSF s.c. injection (5ug/kg twice daily for 4 days)

oeld CD34+ cells (5.0x107) into R’t renal artery
>

CKD'“’“irg“l S Screening failure (i.e., refused EPC Tx)
(n=9) in the initial state of eligibility assessment



Serial changes of creatinine levels between CKD-control and
CKD-treatment groups during one-year follow-up

(A)

Net change of increased creatinine level between
baseline and 12-month after CD34+ cell therapy
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Clinical follow-up
HTN 100%, DM 70%, dyslipidemia 80%, CAD 70%/MVD.
100% RAAS-blockade use.

* One-year survival rate was 100%.

* However, two patients underwent PCI for acute NSTEMI at about 8
months after CD34+ cell therapy (Killip-1 in one patient and Killip-3
in the other patient, respectively)

* The NSTEMI patient with Killip-3 upon presentation at the time
interval after 12 months of CD34+ cell therapy developed ESRD on
regular H/D after PCI mainly due to contrast-induced nephrotoxicity.

* These two patients remain regular follow-up at outpatient department.
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Research Paper

Investigated the safety of intra-renal arterial transfusion of
autologous CD34+ cells and time courses of creatinine levels,
endothelial dysfunction biomarkers and micro-RNAs in chronic
kidney disease patients—phase I clinical trial

Mel S. Lee'”, Fan-Yen Lee?", Yung-Lung Chen?, Pei-Hsun Sung? Hsin-Ju Chiang*,
Kuan-Hung Chen®, Tien-Hung Huang? Yi-Ling Chen? John Y. Chiang®’, Tsung-
Cheng Yin!, Hsueh-Wen Chang?, Hon-Kan Yip39101112

Conclusion

*In conclusion, CD34+ cell therapy was safe and
maintained the renal function in stationary state
at the end of study period.

*Based upon the safety of this phase I clinical
trial, we are now going on the phase II clinical
trial with the same therapeutic management for
advanced CKD.



Result of Phase 2 CKD Clinical

Trial

Table 3. Comparison of renal function, albuminuria, and proteinuria at different time points

Variables Baseline 1-month 3-month 6-month 9-month 12-month | P-value
CrCl (mL/min) *P=0.974

Smdy 394+£126 (377113 |393+140 (390+122 |375+£116 |39.1+125 0.385

Control 387+£124 [37.6+129 |41.5+£109 (379127 |38.0£104 |39.0+13.7 () 338
BUN (mg/dL) *P=0.555

Study 274+68 [28.1+£92 (294+£11.1 |29.1+75 (312110 |301+£84 ((.170

Control 337172 |329+15.7 |288+115 |31.6+17.7 |37.1+278 (33.5+199 |(.758
Serum Creatinine *P=0.609
(mg/dL)

Smdy 20+08 20+£07 21£08 20+07 20+08 20 £0.7 0.328

Control 20+07 21+08 19+£06 20£08 22+16 23 £15 0.103
Urine ACR *P=0.220

Study 11018 966.7 1180.0 14818 1857.4 1999.9 0214

Control 031.5 960.9 1035.0 828.7 782.2 879.5 0.756
Urine PCR *P=0.207

Sﬂ.ldy 643.0 5634 6154 736.8 1149.2 1151.6 0.303

Control 441.1 476.1 32908 385.1 266.3 4482 0.948

*P indicates comparison between study and control groups with independent t test.
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Conclusions

*In phase 2 Clinical Trial with CD34+
treatment for CKD

*[t seems to be negative results in this clinical
trial

1. Still not yet to complete F/U,

Small sample size distort the statistical
significance

3. The deteriorated creatinine level is
slowly. So, it needs more time to F/U

Outline---4

*Combination Autologous Peripheral

blood-derived stem cell/progenitor

-+ Stem Cells & H
Therapy for Severe Limb

Ischemia: investigate the safety and

efficacy




1. PAOD—Phase I clinical trial
2. Just is on going

Outline---5

* Application of Human Umbilical
Cord-Derived Mesenchymal Stem
Cells for Severe Acute Respiratory
Distress Syndrome and Patients with
Profound septic shock complicated

with multiple organ failure—iESeH
clinical trial






Is still on going now,

*5 very severe ARDS/Sepsis patients were
prospectively enrolled

*2 died and 3 survived & uneventfully be
discharged as well as at OPD F/U

*Conclusion: Allogenic MSC may have
therapeutic potential for those of critical
ARDS/sepsis patients




