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Role of Stem cells ??
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Stem cells
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Differentiation potential of Stem cells
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Totipotent :

— Generate all cells and tissues
— Can construct a complete entire L
human !

Pluripotent :

— Can differentiate into all 3 germ
layer: : endoderm,mesoderm and
ectoderm

Multipotent :

— Can differentiate into a number of
cells ,but only those of closely
related family of cells

Unipotent :

— Can produce only one cell type

Differentiation potential of Stem cells
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Type of stem cells
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Induced Pluripotent Stem Cells (1PS colh)
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Adult Stem Cells
i omward, o

Embyonic stem cell

Making embryonic stem cells

Derived from eggs fertilized at an in vitro fertilization clinic, then donated for research purposes.

DNA from adult cell injected into Egg begins After five days it forms Stem
fertilized human egg with no dividing, a blastocyst, a hollow cells are
nucleus forming a mass embryonic ball of cells harvested,
of cells embryo
Egg Inner cell mass destroyed

Stem cell source

donor Needle

3 v - G Chi
Nucleus-free egg ophic: Gricago

Adult stem cell
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Source :Bone marrow,Cord Blood,Amniotic fluid,

other tissues

induced pluripotent stem cells

Adult cells that have C -
been genetically "
reprogrammed to an |- a;e gy

embryonic stem cell-like
state by being forced to
express genes and

factors important for / \ \

maintaining the defining = e ]

“:0 #5Cells

ey
[ i i

stem cells.

properties of embryonic é’@':% 66@ W'.‘*\%

P

!

induced pluripotent stem cells

Reprogramming
ey tactors pluripotency
— e Y
g B |
Adult colls eC.. "\‘%“.
(69 skin fovoblasts) . <.
\_i
Patent PS colls
tresemble omaryane
stom cots)

| )

“’@'gi/

for
and compound screening cell type




Nobel prize 2012

Y

John B. Gurdon and Shinya Yamanaka
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Hematopoietic stem cells

o o 2ot

Mesenchymal stem cell

THE MESENGENIC PROCESS Multipotent
Mesenchymal Stem Cell (MSC) 7 5
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Source : Bone marrow, Placenta,Adipose tissue, Lung, Wharton'’s jelly from
umbilical cord, teeths, Amniotic fluid

EMBRTOI BODKS

Induce lnlullldll‘fl:msinnln
and select precursors

Stem cells

Regenerative medicine




Clinical Application
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Stem cell in BM Transplantation
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Important of DFU
¥

15 to 20% of all individuals with
diabetes

The 5 year re-ulceration 70%
Chance of losing the remaining
limb within 3 years 50 %

The 5-year mortality rate for
bilateral amputees is high

Cochrane Database of Systematic Reviews 2010, Issue 1. Art. No.: CD005082.

Peripheral arterial disease

Reversed Vein Bypass

Outflow
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No-option CL| Mechanisms of new blood vessel
-opt - growth in adults

* Angiogenesis

* Arteriogenesis

- Despite these advances in surgical and » Vasculogenesis
endovascular techniques, approximately
20% to 40% of patients with CLI will not be

candidates for either of these approaches ‘
. © 2000 The Angiogenesis Foundation, Inc. All rights reserved.
Semin Vasc Surg 1999;12:142-7.

Arteriogenesis

Non-stenotic major arterics

Angiogenesis

Pre-existing collsteral anericles )

Parfusion prassurea |
POz 4

—  Cytoskelston
ian channel

Heart 2009,95:191-197

Vasculogenesis Cell-based strategy
3 in bone marrow Pre-conditioning needed? Muscle regeneration also naeded?
Proliferati @ / - o, \ :
| fﬁ 4 Q

Physiology February 2005 vol. 20 no. 1 36-42
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Endothelial Progenitor Cells Role of EPCs in Angio-/Vasculogenesis

Endogenous Factors

Bone mamow ¢, uoiines, Hormanes, Growth Factors,
EPCs & ete.
- Exogenous Factors:
fooo @ Mohicalion Statins, Exercise/Training, etc.

St Cot Tran Peripheral blood
i o Gt Resmar o \‘
.

Dy w"“.f,urum_‘ ”EF‘C\\ wchemia’
migration of Tumor
=1\
£ N

Asahara, T.,et al (1997) Science 275: 964-7. Antioxid. Redox Signal, 15,2011

Mechanisms of new blood vessel
growth in adults How to get EPCs?

Mononuclear cells

Qadura M, et al. Concise Review: Cell Therapy for Critical Limb Ischemia:
An Integrated Review of Preclinical and Clinical Studies. Stem Cells. 2018;36(2):161-71.

1st generation of EPCs treatment

« Direct Intramuscular Injection of Bone Marrow
Mononuclear Cells (BM-MNC)

« Direct Intramuscular Injection of Cytokine

CPC Culture

Mononuciear Cell EPC Isolation following Quantity and Quality
Isolation in vivo Expansion Control of EPCs : Mobilized and Apheresed Mononuclear Cells
§ } } (PB-MNC)
Angiogenesis (+) Angiogenesis (+) Angiogenesis (++) Angiogenesis (++)
s (+—) (+) ++) Vasculogenesis (++)

Ant +) Anti-i ion (+) Anti-inflammation (++)

Anti-fibrosis (+) Anti-fibrosis (++) Anti-fibrosis (++)
Simple Technics Complicated Technics ‘Compiicated Technics Simple Technics.
Economical Medicine Mot Economical Medicine INot Economical Medicine Economical Medicine

INeed Culture Regulations. Need Culture Regulations|

Developed Clinical Physician-Lead Planning Clinical Trial Planning Clinical
Treatment Clinical Research Trial




Bone Marrow Pleuripotent

stem cell

Vascular
stem cell

EPCs

\ BM-MNCs transplantation
1st generation EPCs treatment
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BM-MNCs Transplantation

J Vasc Surg 2011;53:1565-74

Therapeutic Angiogenesis using Cell
Transplantation(TACT) trial

B wosks after implantation

Lancet. 2002 Aug 10,360(9331):427-35

Therapeutic Angiogenesis using
Cell Transplantation(TACT) trial

Group A (unmasked, n=25) Group B {randomised, doubledling, n=20)
Change frombaseline  Difference (38501 o Change fom baseline  Dfereace S55CI  p
BAMNC  Salire BRANC  PBMNC
Variable (mean [SD])
©l
Aweeks (13403 001i002) (12{0-0810 0-167 00001 GLi005) 0021008 00900610011 <0001
Huehs OL2{04)-001002) 011{007 to 045} 00001 01{005) 0021008 00900600012 <0001
TeD, tm Hg
Hwetks 1921 0514 T2 Q0001 17433 4835 00001
Qozehs Bl 126 15wl Q000 166109 4828 <00
Rest gait fré 10 0¥
Aweeks 28001 D307 -23i3l0-18) Q0001 220kl <1407 085¢-161-042 005
ueehs 2509 HBON -28i30-2 QM0 2408 41D LOFH 0032 0006
Newoollatal 43 10 Off
Aweeks i ol 1060 L3 <0001 L1 0306 0830314 00023
Painres waking time (ninj
dneehs " " M2Twdd D00 " . L2007ld 0000
2 ueshs . = 3530wdd 000 L4(09twl8) 0001

Lancet. 2002 Aug 10,360(9331).427-35

Bone marrow-derived mononuclear cells

Sudylevel  #Subleqs  ABl 10, Pain  Amp 4
i

2002 Taeihi Yoyoma (39) b 25, PAD, DM i 1 ¥ +
2002 Esato (128) 4 8, PAD, TAD. 1 4 +
2004 Saigae (129) ] 8,PAD,0M i 1 ! +
2004 Higeshi (130) ] 8,0 1 1 3 +
2004 Miyamoto {131} [} 12,PAD, CU 1 () +
2005 Nizankowski (132) 4 10,TA0, CU 1 1 4 +
2006 Durd (133} L] B TM t 1 13 +
2006 Baresch (134) ] 10, PAD, CU t ] - +
2006 Miyamoto {108} 4 8,TA0, U 4 +
2007 Kajiguchi (135) 4 7.CuTAD - m 13 1 o
2007 Huang (136) 2 74, PAD, DM t 1 i = +
2007 Hemandez (137) 4 12,PAD, DM 1 1 4 v +
2008 Gu (138) 4 16, PADICU 1 1 4 4 +
2008 Chachola (139) 4 26, CULPAD t 1 13 4 +
2008 Wester (140) B = = 13 . +
2008 Van Tongeren (141) 4 21,PAD 1 1 + ? +
2008 De Viese 142) ] 16,P4D 1 i : o
2009 Amann (143) 4 s, 1 1 3 +
2009 Prohazka (56} 4 37,Q0,0M t 1 1 - +

Thromb Haemost 2010; 103: 696-709

Cytokine Mobilized and
Apheresed Mononuclear Cells

G-CSF
Bone Marrow

PB-MNCs transplantation

1st generation EPCs treatment




Cytokine Mobilized and Apheresed
Mononuclear Cells

After 4-5 days of G-CSF 5-10 pg/Kg/day SC
When the white blood cell count reached 20,000—40,000/mm3,

Collection of
peripheral-blood
mononuclear cells
(PBMCs)

Ten litters of peripheral
blood was processed
and 180 mil of cell
suspension was
collected. Then further
concentrated to 20ml. a
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PB-MNCs Transplantation

G-CSF 230pgx4

WBC
250007 ¥ ¥ ¥ ¥
PBSC
20000 CD34/SSC  0.4% (FACS)
CD34* cells 36.7x10° (57ml)
15000
100007
PBSC
5000 Cell transplantation
0 T T T T T T T T T "
0 2 4 6 8 10 day

J Artif Organs (2006) 9:226-233

PB-MNCs IMPLANTATION

Cell Transplant (0.5ml X40 sites)

PB-MNCs Transplantation

Before implantation 12 weeks afler implantation

Thromb Haemost 2007; 98: 1335-1342

Mobilised peripheral blood
mononuclear cells (PBMNC)

Sufjlew]  fSbes B 10, Kk A 4
10 by 14 i 50 5 +
25k 15 d wew vt L
251tk ! a R
205 g 1) ! dam vt 4
20514 [ 7] TR I R O ¢
Wk (4] [ A A [ T T
20 13 ! T T T T T

Thromb Haemost 2010; 103: 696-709

Systematic Review and Meta-Analysis of Randomized,
Nonrandomized, and Noncontrolled Studies

Primary analysis: amputation
Cell Therapy Control Risk Ratio Risk Ratio

Study or Subgroup Events _Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arai et al. 2006 o B o 1z Not estimable

Huang et al. 2005 [ ] 5 24 08K 009(001,16) & —
Mohammadzadeh et al. 2012 0 7 7 16 08  013[001,192) ——f—

Lu et al. 2013 8M NNC 0 19 6 37 08  015(001,246) é——————i—o

Lu et al, 2008 oz 323 0sx 015008, 273) ——A—

Lus et al. 2011 8M NSC o 18 & 37 08%  015(001,259 $——J——

Losordo et al. 2012 HD. 2 9 9 12 41  030/008 105 ————F

Raval et al. 2014 1 71 3 LI% 04310.04,482) —
Barc et al. 2006 3o 7 15 0.46 (015, 1.44] ——

Prochazka et al. 2012 9 42 24 54 I33% 048025032 —

Skora et al. 2015 416 B 16 68 050019.133] e B

Szabo et al. 2013 3010 6 10 SEX 0501017146 S

Losord et al. 2012 LD 3 709 12 I 087023143 —

Ozturk e al. 2012 320 5 20 39 0s0j0ar2is —_—

Uetal 2012 3 5 29 6% 060016228 e —

Benoit lafati et al. 2011 10 34 516 &s% 0820034197 —_—

Powell et al. 2012 10 48 6 24 &3 083[034.202] —_—

Gupta et al. 2013 2 10 2 10 2% 1.0010.17, 5771 s i
Teraa et al. 2015 2 8 19 7 oass 1.0810.63, 1451 ——

Wabter el al. 2011 3O 1 2 14k 33200382923 e B —
Total (95% C1) aan 466 1000% 063 049,0.87] -

Total events 7 134

Heterogeneity: Tau' = 0.00; O = 16.33, df = 18P = 0.57). 1 = 0% R &

Tes foroveraleffect 2.2 3.52 = 0.0004) Favi el iy Fovus Corl

Circ Res. 2017;120:1326-1340
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Systematic Review and Meta-Analysis of Randomized,
Nonrandomized, and Noncontrolled Studies

Primary analysis: amputation-free survival

Cell Therapy mtrol Risk Ratio Risk Ratio
Stady or Subgroup Events _Total Events Total Weight M-H, Random, 95% CI M-, Random, 95% CI

Gupta etal. 2013 6 10 8 10 368 075004113 — ———————

Walter ¢ al 2011 13 1 2w 2 8w =

Arai et al. 2006 3 B 2 oz oun —

Teraa et al. 2015 510 81 49 79 9 —

Benoit fafrati et al. 2011 N TR I T+ ———
Lietal 20 W 1w 2 ® s F—

Powel et al. 2012 3 48 16 20 7% Coe

Ozturk et al. 2012 17 15 20 76% 113083, 155) —

Lu et al. 2008 2 2 w3 107 115096137 e

Barc ot al. 2006 WM 8 15 A 147(085,255] —_—
Skora et al. 2015 16 8 16 39 150(085.264] ———
Huang et al. 2005 1 14 9 14 6% 153[103,227 —_—
Prochazka et 8 4z 2 54 e uselan 24l —_—
Mohammadzaden et al. 2012 7 7 7 s ax a0 32 —
Raval et ai. 2014 7 1 3 oex  257(050,1311)

Losordo et al. 2012 LD A7 2 12 o8 3430831416 —_—
Szabo et al. 2013 7 1 2 10 Lex  350[095 1290 +——
Losordo et al. 2012 HD 6 8 2z 12 0% 4000104153 _—
Total (95% C1) 202 382 000%  L18(104,135] —

Total events 301 232

Heterogeneity: Tau’ = 0.03; Ch? = 37.52,df = 17 = 0.003 = 55% ok

Test fo avera effect = 2.50.0 = 0.01) Feveurs Control Fareurs Coll Thaay

Circ Res. 2017;120:1326-1340

Systematic Review and Meta-Analysis of Randomized,
Nonrandomized, and Noncontrolled Studies

Primary analysis: complete wound healing

Cell Therapy  Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C1
Cupta et al. 2013 6 7 6 6 181% 088059129 ——
Walter el al, 2011 3 19 3o 3 L11[0.25, 4.83] -
Teraa et al. 2015 1 sl “oos0 LK .33 [0.75, 2.35] e ——
Szabo et al. 2013 2 8 1 7L 1750.20,15.41] —_—
Luetal. 2011 BM MSC TR VI T 2 ) Le L2y —_
Lucetal. 2011 BV MNC n n 121 173 1.83[1.21,2.78) —_—
Luetal. 2008 15 18 9 20 M L85 [1.09,3.14 e
Huang et al. 2005 uoo1 718 19 200[L07,37% —_—
Barc et al, 2006 514 115 19% 5360714037 —
Orturk et al. 2012 6 9 o 8 LI%¥ 1L70[0.76,179.72 T/
Total (95% CI) 166 187 1000%  159[L19,2.13| -
Total events 92 6
Heterogeneity: Tau® = 0.08; Chi’ = 16.34, df = 9 (P = 0.06). & 0“? o ) i é
Testfor overall effect 2 = 114 (P = 0.002) Favours Contrl Fiours Cell Therapy

Circ Res. 2017;120:1326-1340

Systematic Review and Meta-Analysis of RCT

Circ Res. 2017;120:1326-1340

Intramuscular vs. intraarterial injection of
cell therapy

Supplemental Figure VI Comparison intra-muscular versus intra-anierial route of cell therapy
Sce also sub-analyscs reportcd in Tablc 2 of the main manuscript

Wound heal ¥ * y
found healing -
Death »—’07
Amputation-free survival r + e '
—
[ 05 25

1 1.
Risk ratio (95% C.L)

Circ Res. 2017;120:1326-1340

Intramuscular vs. intraarterial injection of cell
therapy

Table 2. Sensitiity Subnalyses
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Hpuation Free Seavia Hiowsd P Free Waling
{i:] R | Dan@R | HesimgRR | AR Tod, Mg Ditece,
Sy Horvendomzed | 017 212 om 08 i
desn 008-0.H) {148 i } | (164-252) 31 {194.3-643.1)
N‘_ Ranconized 047 13 LF] 1782
TN | s sandue | 031-071 (104164 A7-12y 1282-228%
o
Rancomized a6 110 085 139 o 16 063 -Nns
versus pacebo | 055-1.05 0951 (18350408
Low risk of bas. L)
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Circ Res. 2017;120:1326-1340
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ORIGNAL ARTICLE
Effect of Repetitive Intra-Arterial Infusion of Bone Marrow
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Trial
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At Siriraj Hospital

* Direct Intramuscular Injection of Cytokine
Mobilized and Apheresed Mononuclear Cells
(PBMNC)

* Pilot Study (under Thai Medical Association)
» 8 cases

o Case no.1
Stem cell injection

» Female 70 year old.
* Rest pain/ Gangrene

+ Bilateral femoropopliteal
occlusive disease

+ Failed bypass surgery

» Gangrene extend to forefoot
area

* HT, DM. Dyslipidemia

11
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rws 3, uaow

6 month before Injection 3 days before Injection
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DATETOME: 2130313 G Paen D106
LT | FIRST NI [T
SEX: TDAALE DR REM AGET

Transcutaneous Oximetry Report
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|
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Phyvician's intepnestiv:

Collection of PBMNCs

PBMNC injection
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PBMNCs

PBMNC volume 60 cc.

27/11/64

CD34+ cells 1.16 x 108/ cc

PBMNC injection

PBMNC injection

Post injection Day 1
(Feb 16 2013)

2 month after injection

i
o =

1 month post injection 4 month post injection
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Before-After Injection

D
LT ©
SERHE

»»»»»

‘ e
I — Techadeas's oot

Before injection 4 month post injection
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13/06/2013
(4 month after injection)

26/08/2013
(6 month after injec_tion)

09/09/2013
(7 month after ijectio)

)
-

07/10/2013
(8 month after injection)

Case 2

» Female 66 year old

* Non healing mixed
venous ulcer+
ischemic ulcer 5
month

« Bilateral tibioperoneal
occlusive disease

» HT, Dyslipidemia

» Failed Angioplasty

14
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Failed Angioplasty

Before injection

Before injection

T T At Sy e,

Before injection

o i

PBMNC injection

15
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PBMNC injection @ .=xmmm. & e X
DATLAIE: 1311 " o b
eV R— _— - Transcutancous Oximetry Report
Transcutancous Oximetry Report T =T =TT =
momtize | Lk o] e |onem] e
Lo e [ornes| aoe o] o =TT o 5 -
T T
T = =5 F T =0 ]
ECTEE ! - » |
T T
Theieode T T | enead 1 3 - “»
= e 70 | =
1 WRTLEG
- —
¥
o v
A W W
Before injection 1 month post injection

Dappler Leg Aderica Examination
s eon s

Before injection 1 month post injection - 1 month post injection
Before injection

Before injection

2 weeks after injection

1 month after injection
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3

Case No

17



1 year later

27/11/64

1 year later

After 2nd stem cell injection
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Case no.6
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Case Age
No.
1 77
2 66
3 62
4 71
5 62
6 71
7 72
8 66

Sex

=2 mmZ| ZTZM| M

Patients characteristic

Smoking

No

No
No
Yes

No
Yes
No

Yes

DM

Yes

No
Yes
No

Yes
Yes
No

Yes

Dyslipidaemia

Yes

Yes
Yes
No

Yes
Yes
Yes

Yes

Presenting symptom

Gangrene

Non-Healing Ulcer
Non-Healing Ulcer
Gangrene

Non-Healing Ulcer
Rest-Pain
Gangrene

Rest-Pain

Case Age Sex HT Smokin DM Dyslipidaemia Site arterial occlusion

Patients characteristic

Patients characteristic

Case Age Sex HT Smoking DM

No.

77
66
62
71
62

71
72
66

® N n AW e

T Tmm T T T 1Mo

Yes
Yes
Yes
No
Yes

Yes
Yes
Yes

No
No
No
Yes
No

Yes
No
Yes

Dyslipi  Site

demia

Yes
Yes
Yes
No
Yes

Yes
Yes
Yes

PBSC CD34+ CD34+ CD34+/KDR+ CD34+/KDR+
(ml) (X105/mI)(X106/kg) (X105/ml)  (X10%/kg)
60 112 134 0.44 052
105 1.28 253 0.68 1.35
120 2.80 434 0.13 0.20
120 297 6.24 0.70 1.56
128 757 1252 331 5.47
123 991 2391 NA NA
123 349 6.97 0.80 1.74
120 2.47 4.97 2.18 4.21

No. g
1 77 F Yes No Yes Yes Lt Bilat FPOD
2 66 F Yes No No Yes Rt Bilat TPOD
3 62 M Yes No Yes Yes Rt Bilat TPOD
4 71 M No Yes No No Lt LtFPOD
5 62 M Yes No Yes Yes Rt Bilat TPOD
6 71 F Yes Yes Yes Yes Both AIOD
7 72 F Yes No No Yes Lt RTTPOD
Left FFOD
8 66 M Yes Yes Yes Yes Lt RtFPOD
Lt IFOD
Case Age Sex HT Smoking DM Dyslipi  Site
No. demia
PBSC CD34+ CD34+ CD34+/KDR+ CD34+/KDR+
(ml) (X106/ml)(X105/kg) (X105/ml)  (X105/kg)
1 77 F Yes No Yes Yes Lt 60 112 134 0.4 0.52
2 @ Fie B W ¥ & g oam | as 0.68 135
3 62 M Yes No Yes Yes Rt 120 2.80 434 0.13 0.20
4 71 M No Yes No No Lt
120 297 6.24 0.70 1.56
5 62 M Yes No Yes Yes Rt 128 757 12,52 331 547
6 71 F Yes Yes Yes Yes Both 133 9.91 23.91 NA NA
7 72| FiYes) Nof [iNol) Yes Tl LT o3| aiiol | 697 0.80 174
8 66 M Yes Yes Yes Yes Lt 120 2.47 4.97 2.18 421

Patients characteristic: Smoking

Case Age Sex HT Smoking DM
No.

77
66
62
71
62
71
72
66

® N L AW N e

F
F
M
M
M
F
F
M

Yes
Yes
Yes
No
Yes

Yes
Yes
Yes

No
No
No
Yes
No

Yes
No
Yes

Dyslipi

demia

Yes
Yes
Yes
No
Yes

Yes
Yes
Yes

Site

PBSC CD34+ CD34+ CD34+/KDR+ CD34+/KDR+
(ml) (X106/ml)(X105/kg) (X105/ml)  (X105/kg)
60 112 134 0.44 0.52
105 1.28 253 0.68 135
120 2.80 4.34 0.13 0.20
120 297 6.24 0.70 1.56
128 7.57 12.52 331 5.47
123 991 23.91 NA NA
123 319 6.97 0.80 1.74
120 247 4.97 2.18 4.21
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Patients characteristic :
DM+Smoking

Case Age Sex HT Smoking DM Dyslipi  Site

27/11/64

Patients characteristic :

No. demia
PBSC CD34+ CD34+ CD34+/KDR+ CD34+/KDR+
(ml) (X106/ml)(X105/kg) (X108/ml) (X105/kg)
1 77 F Yes No Yes Yes Lt 60 1.12 134 0.44 0.52
2 |S6|Ffes No MNoj Yes | Rt | 05| 128 | 253 0.68 135
B 62 MYes No Yes Yes Rt 120 2.80 434 013 0.20
4 71 M No Yes No No Lt
120 2.97 6.24 0.70 1.56
5 [62 | Mjves) Mo T Yes i Yes | RE P | 757 | 10s) 331 5.47
6 71 F Yes Yes Yes Yes Both 133 9.91 23.91 NA NA
20 7205 YesEiNo | N BYesILER 123 | 3ol [ elo7 0.80 174
8 66 MYes Yes Yes Yes Lt gy 2.47 4.97 2.18 4.21
CD34+ Concentration (X10%/ml)
12
10
8
6
4
2
0
Casel Case2 Case3 Case 4 Case5 (Caseb Case/ (ase8
CD34+/KDR+ Concentration
35
3
25
2
15
1
05
0
Casel Case2 Case3 (Cased4 Case5 Case6 Case7 (ase8

Presenting
CaseNo. Age Sex symptom
PBSC CD34+ CD34+ CD34+/KDRCD34+/KDR
(ml) (X106/ml) (X10%/kg) + (X106/ml) + (X10%/kg)
' | 77 |7 |Gangrene| g0 | 1.2 1.34 0.44 0.52
2 6 F  Non-
Healing
Ulcer 105 1.28 2.53 0.68 1.35
3 62 M Non-
Healing
Ulcer 120 2.80 4.34 0.13 0.20
S| 7 |t |eangene 50| 297 6.24 0.70 1.56
5 62 M Non-
Healing
Ulcer 128 7.57 12.52 3.31 5.47
6 71 Rest-Pain 123 9.91 23.91 NA NA
RS Gangrene | 123 | 3.19 6.97 0.80 1.74
8 6 M Rest-Pain 120 2.47 4.97 2.18 4.21
CD34+ (X108/kg)
30
25
20
15
10
5
0
Casel Case2 Case3 (Cased4 Case5 Case6 Case7 (ase8
CD34+/KDR+ cell/kg
6
5
4
3
2
1
0
Casel C(Case2 Case3 (Cased4 (Case5 Casee Case? Case 8
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Outcomes

Presenting
Case Age Sex  symptom Outcomes
No.
1 77 F  Gangrene Healed ulcer
2 66 F  Non-Healing Healed ulcer
Ulcer
3 62 M Non-Healing Healed ulcer
Ulcer
4 71 M Gangrene Healed ulcer
5] 62 M Non-Healing
Ue=r Healed ulcer
6 71 F RestPain No rest pain

No progression of
7 72 F Gangrene gangrene

8 6 M Rest-Pain No rest pain

27/11/64

Outcomes

Presenting
Case Age Sex  symptom Outcomes Current status
No.
1 77 | F Gangrene Healedhicer . Deat_h from other side of leg
infection 1 year after stem cell
;e Recurrent mixed arterial and
2 66 F  Non-Healing Healed ulcer venous ulcer 1 year
Ulcer
3 62 M Non-Healing Healed ulcer Well being
Ulcer
Well being
4 71 M Gangrene Healed ulcer
5 62 M Non-Healing Well being
Ulcer Healed ulcer
. Death from aspiration
6 71 F  RestPain D IS R

pneumonia from leg fracture
No progression of Keep clean and dry of toe
7 72 F Gangrene gangrene gangrene

8 66 M Rest-Pain No rest pain Well being

Peripheral blood mononuclear cell
tr pi ion to treat ption critical
limb ischaemia: effectiveness and safety

EPCs in Patients
Aging
Diabetis
Hypercholesterolemia
Smoking
Hypertention  etc.

2

Functionally impaired EPCs

+

Impaired
Vasculogenesis

1% Generation of
EPC therapy

Mononuclear cells from bone
marmow or peripheral blood

Tissue cells

Angiogenesis ()
Vasculogenesis (+/)

Lowast cost
Simple techniue.

2™ Generation of 3" Generation of 4" Generation of

EPC therapy EPC therapy EPC therapy
D34+ cells Cultured CD34+ cells e s cells
€D133+ cells Cultured CD133+ cells
o ain
. Quality and Quantity cantrolled EPC
Quality and Quanti
Endothelial progenitor uality ity ey
les(EPCs) controlled EPC juLlurdQOEPCJ Cells(QQMNC)
prr—— Angiogenesis (++)~ Angosenasis (+4)
) ()
Anti-fibrosis (+) Antifibrosis (++) Anti-florosis (+4)
Organogenesis (+) ) )
High cest fer fractianation Highest cost High cost for culture
Complicated technique Complicated technique

e

QQ-MNCs Transplantation : Hindlimb Ischemia Models

Blood Vessel Formation

Tissue Perfusion

Laser Doppler Test

PB-MNC 0Q-MNC

muscle cells

"z

oo

LLL]

IMOM  PS-MNC  OQ-MNC
1t Perfusion
Recovery

&l

Vascularization

(Masuda, JAHA 2014)
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PMAC youth program
‘

REASSURE Study: Revascularization and Angiogenesis
Effect of Quality and Quantity Culture System
in Hindlimb Ischemia of Diabetic Mice

Kosit Vorateera, MD; Amankeldi Salybekov, MD
International Mentor: Takayuki Asahara, MD, PhD; Haruchika Masuda, MD, PhD

Thai Mentor: Nuttawut Sermsathanasawadi, MD, PhD

Department of Regenerative Medicine, Tokai University School of Medicine, Kanagawa, Japan

Faculty of Medicine, Sirra] Hospital, Mahidol University, Bangkok, Thailand

MOU- Mahidol U.-Tokai U.

Experiment: Effect of QQ DM in DM mouse

E

DM induction

|
s .-
ity / - o p
l - crame mﬂ} e——
. ~ Injection Collsoeding s
1IN \ Jpoma—

Control & Fresh splenocyte aaom

e Stnosgosoprton

6k cSTBLIS hour fastng toos sugar o <sture % R
1 - caorsd T
WA STZ ncton, 1 ' ‘
A 15 e o 517 e Cell Preparation Sl s
sscton) L0P1Day0.07 1,
HLI 2
A N — 0va0
s ObT > s irsnsensn o

Piro sue Rt Ieciectn 4
si0ns Sroa Msce

Laser Doppler =) . .
/i Histological and Immunohistological Evaluation

Baseline

Scheme of Medical Development Siriraj Stem cell and Applied Vascularand  §iSAVER ()
Endovascular Research N

s e 5 3 i Assistant Professor Dr. Vitoon Chinswangwatanakul, Associate Professor
Pre-Clinical Product : Cell Processing Clinical Thailand Dr. Nuttawut MD,PhD. Chanean Ruangsetakit

i Sermsathanasawadi,MD,PhD. X Division of General Surgery, Division of Vascular

Development  Development Center Development Division of Vascular Surgery, Department of Surgery. Surgery,
53 i p Department of Surgery. Expertise: gepa;-::m of Surgery.
i . Expertise: 1. Surgery Xper
1 { [ MahidolU i 1. Vascular 1. Vascular Surgery
“rokas‘ StemMed | | o Mahidol 1 3 e CaeHSwgew 2. Cancer Therapy 0 2 Surery
University i\ or Company University

L=~ R
L J | J ] =y :

3 N
QQ culture Development Mahidol-Tokai Collaboration ‘
Product Development bcanin Pruskprasert, D Nuttapol Kosit Vorateera, MD. Kulvara Kitisares,  Dr. Primana Associate Professor Dr. Methichit
ID. Chruewkamlow, PhD.  Division of General ~MD. Punnakitikashem, PhD. ~ Dr. Chatchawan ~ Wattanapanitch,
IDivision of Vascular  Researct Surgery, Department of Department of srisawat, MD,PhD.  PhD.
urgery, Division/Department of Department of Transfusion Medicine Biochemistry. Department of Research Division.
beparimentof  Surgery Surgery. Biochemistry.  Sirral Center for
Clnical Trial Jsurgery. Regenerative
Medicine (SICRM)
H fExpertise: Expertise: Expertise: Expertise: Expertise:
L J =l |Hoswial- Circ 1 Vascuiar Surgery 1. lmmundlogy 1. General T Hematology 1. Bioengineeringn 1. Medical Exportse
Medical Development Group p. surgery 2. Biomedical Science practitioner 2. Apheresis Tissue engineering  biotechnology 1. Stem cell
3. Flow Cytometry 2. Regenerative 3. Blood cell separatog. Biochemistry 2. Biochemistry research
4. Monocional mediine 4 Transfusion 2.1PS cal
antiody technology Science
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Siriraj Stem cell and Advanced Vascular and
Endovascular Research (SiSAVER)

OUR LAB

SiSAVER’s Laboratory

Primary Lab Space Clean cell culture room
2l

Siriraj Core Research Facility 1 SiMR Building

5t Floor

Highlight Instrumen

Siriraj’s Clean Room Class 100

begrceced Soa
+ gl Solieia
5 T
. e
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Siriraj Stem cell and Advanced Vascular and
Endovascular Research (SiSAVER)

“QQ-MNC” The new stem cell for no-option critical limb ischemia
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QQ-MNC from CLI patients Study populations

* To study the efficacy of QQMNC from
critical limb ischemic patient

* To study the safety of QQMNC in animal
model

* The ultimate goal of this study is to find the
efficacy and safety evidence in vivo, in
order to pave the way to the clinical trial of
using autologous QQMNC in human as a
next step.

NOVEL CULTURE MEDIA ENHANCES QQ_MNC FROM CLI PATIENTS

MONONUCLEAR CELLS FROM PATIENTS WITH CHRONIC
LIMB-THREATENING ISCHEMIA TO INCREASE

VASCULOGENESIS AND ANTI-INFLAMMATORY EFFECT Standard culture medium QQ Culture medium

QQ culture medium

In vitro study of

COLONY FORMING ASSAY
s
g %1 5 <0.0001 -
3 0 h p < 0.0001
2 30 "
w v
o 2 v
g Patient 1
HoeBes
£ o @ L] W
& o . . . .
aboﬂ? GQ'”“ oo'{;’ cpo(‘-"h
& &
&o" 5 g,ss) (,5&’
&F & h@‘b &
& &
5 e
The percentage of positive of CD34+ and CD133+ : number of EPCs Patient 2
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CFA
40 - Kk
p < 0.0001
304 [ ]
-
204
104
[ ]
0. A —.
10

CFA Standard Culture = CFAQQMNC

« Figure 2. Colony forming unit of QQMNCs which was
rSultured with OQ cultpre mediurm, . it counts betwsen PEMNCs

27/11/64

Angiogenesis function

PBMNC

Tube formation

b H
Bright } 2 . =e

field p: o P<0001 *
< K .

5

€

5

g

g

g

aclDL-OIL &

]

&

Figure 5 The results of tube formation, the intensity of reference unit of incorporate
fluorescents of eMNC is higher than PBMNCs

and QQMNCs.
€D206 (M2)
P
60
2 . p < 0.0001
=
o
=8
-
)
@
o
3]
T
@
<
]
o

QQMNC PBMNC

CD206 positive cell (M2 macrophage) : Anti-inflammation

CD4CD25CD127
ik
60
0.0001
p< &

Percentage of positive

QQMNC PBMC
Inactive T Regulatory

Percentage of positive of Inactive T regulatory cell : Inflammatory cell
« Figure 4. Inactive T regulatory profile. (Higher Inactive T regulatory
represent higher inflammation condition in the patient.

QQ-MNC in CLI patients

* More number of EPCs
* More angiogenesis function
* Lower inflammatory effect

Novel culture media enhances

mononuclear cells from patients with chronic
limb-threatening ischemia to increase
vasculogenesis and anti-inflammatory effect

M BMC =
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EFFICACY AND SAFETY STUDY
OF QQ-MNC IN CRITICAL LIMB
ISCHEMIC ANIMAL MODEL

Wanchai Chinchalongporn, M.D.
Nuttapol Chruewkamlow, Ph.D.

Assoc. Prof. Dr. Nuttawut Sermsathanasawadi, M.D., Ph.D.
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IN VIVO STUDY

Pilot cross-sectional study

Nude mice with limb ischemia (n =40)

/\

IM injection of & ‘ M injection of [
QQMNC (n=20) ‘ PBMNC (n=20) ‘

Efficacy outcome : Limb viability/ blood circulation

Safety outcome : Survival/ infection

QQ-MNC injection in Animal ischemic model

=

* Nude mice
— BALB/cAJcl-nu/nu
— Lacking of T cell
— Proper for Xeno-transplantation

Ischemic mice model

Laser Doppler Imager:
MOORLDI2-IR

QQMNC

Or PBMNC

injection

"~ 5000
cell/20pl/position

Blood flow measurement

ra

The comparison of blood flow :PBMNC vs
QQMNC

Blood flow of Ischemic limb mice

Reference unit of blood
flow laser doppler
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RESULTS
Day 1 Day 12

Treated with
PBMNC

Reference unit of Blood Flow

Treated with
QQMNC

Ischemic limb mice
treated with PB-MNC

Ischemic limb mice
treated with QQ-MNC

Amputation rate (Limb loss): 0 in 20 Amputation rate (Limb loss): 4 in 20

27/11/64

CLINICAL TRIAL
QQ-MNC INJECTION TO CLTI PATIENTS : THE PILOT STUDY
- The G-CSF induced mononuclear cell will be further cultured as QQ-MNC.
- To study the safety of IM QQ-MNC in CLTI patient

- To study the efficacy of IM QQ-MNC in CLTI patient

1" Generationof 2™ Generationof 3" Genenation of  #° of g of
EPC therapy EPC therapy EPC thesapy EPC therapy EPC therapy
Moncradear cals o bone D4+ colls Calred (DMe ¢l "
[RS—— it e i e Mononuciesr calls G-CSF mobilized
P o PBMNC
0000 ==
ROL 00 |:> QQutire media
Erddotwial progenacy ity and Quartly m:-':mm' ﬂ,
e cets ey ertiled BC aisseC050) e GERTE
] segomen 1 togome o e
—— Vaciopram ) [ [ree——
e oo Notmnted
Ol p—— prosmt )
[ ot ki et ot
e P Cmpuamivne ey

STUDY DESIGN

CLTI PATIENTS
(n=20)

J Randomization

\

PBMNC treatment
(n=10)

QQ-MNC injection
(n=10)

Stimulation with
G-CSF Filgrastim
(Neupogen®) for
3 days

Stimulation with
G-CSF Filgrastim
(Neupogen®) for

3 days

outceome

ABI

QQ-MNC culture TCOM
for 7 days
Amputation rate
Compli on rate
Intramuscular injection

Apheresed to
obtain PBMNC

Intramuscular injection

PATIENTS RECRUITMENT
Inclusion criteria
1) Ages more than 18 years old

2) Chronic limb ischemia

2.1 Early atherosclerosis limb ischemia: intermittent claudication

2.2 Critical limb ischemia from atherosclero: non-healing ulcer or gangrene

or rest pain, ABI < 0.4, Toe pressure < 30 mmHg, Ankle pressure < 50 mmHg

2.3 Chronic limb ischemia from non-atherosclerosis): intermittent claudication

or non- healing ulcer or gangrene or rest pain, ABl < 0.4 or Toe pressure <

30 mmHg or Ankle pressure < 50 mmHg

PATIENTS RECRUITMENT

Exclusion criteria

Received blood transfusion within 4 weeks
Myocardial infarction

Valve heart disease

Post organ transplantation

EF < 25%

Liver failure

Abnormal blood clot

Immuno-deficiency or received chemotherapy
Unwilling to follow up visit

Pregnancy woman

11) Gangrene spread to forefoot area

PBMNC treatment

[ Day 0 Patient admission }

I

Day 1 Stimulation with
G-CSF Filgrastim (Neupogen®)
10 ug/Kg/day by double lumen

Day 2 Stimulation with Draw 3 ml EDTA blood
G-CSF Filgrastim (Neupogen®) to verified the number of
10 pg/Kg/day by double lumen CD34+, KDR+

Draw 3 ml EDTA blood
to verified the number of
CD34+, KDR+

Day 3 Stimulation with
G-CSF Filgrastim (Neupogen®)
10 pg/Kg/day by double lumen

Draw 3 ml EDTA blood
to verified the number of
CD34+, KDR+

Day 4 Apheresed to R
obtain PBMNC —
and checL CD34+ KDR+ injection Safety monitoring
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Pneumonia hemothora

complication of Neupogen.

double lumen method.

Infection at injection site.

POSSIBLE COMPLICATION

Edema, swelling, diarrhea, oral pain, vomiting as

s possible complication

27/11/64

1)

2)

SAFETY MONITORING

Injection location (Bruise, infection)

Blood test

2.1 Hematology: RBC, Hemoglobin, Hematocrit, WBC, ESR, Neutrophils
,Lymphocytes, Monocytes, Platelet count, Blood clotting test ( PT, PTT, INR )

2.2 Chemistry: Glucose, Blood Urea Nitrogen (BUN ), Serum Creatinine,

Serum Chloride, Serum Potassium, Serum Sodium, Serum Albumin, Total

Serum Proteins), SGOT/ AST, SGPT/ ALT, Alkaline Phosphatase, Total

Bilirubin, Creatinine phosphokinase ( CPK), HbA1C

Vital sign

Day 0 Patient
admission

All of QQ-culture
system are GMP

grade and perform

in Clean room class
100

QQMNC treatment

Day 1-3 Stimulation with

G-CSF Filgrastim (Neupogen®)

10 pg/Kg/day by double lumen

At day 4 draw 30 ml of heparinized blood

from patient

QQ-MNC culture for 7
days

Patient re-admission
at day 8 and perform
intramuscular

injection

Safety monitorin

Product monitoring

- Characteristic and
phenotype test at day 7
- Sterility test at day 4

(before treatment 72 hrs)

eIl therapy
@ Srisavarindira Building,
Floor 108

Cleanroom ISO
Class 5 (Zone 1)

<—  Personnel flow
Material & Product flow

Waste flow

[0 =msoclasss
[0 =1socasss
[0 =1s0Class1

[0 =1s0Classs8
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SAFETY MONITORING
POSSIBLE COMPLICATION

Injection location (Bruise, infection)

1) Edema, swelling, diarrhea, oral pain, vomiting as

Blood test
complication of Neupogen.

2.1 Hematology: RBC, Hemoglobin, Hematocrit, WBC, ESR, Neutrophils

,Lymphocytes, Monocytes, Platelet count, Blood clotting test ( PT, PTT, INR )

2) Infection at injection site.
2.2 Chemistry: Glucose, Blood Urea Nitrogen (BUN ), Serum Creatinine,

Serum Chloride, Serum Potassium, Serum Sodium, Serum Albumin, Total
Serum Proteins), SGOT/ AST, SGPT/ ALT, Alkaline Phosphatase, Total
Bilirubin, Creatinine phosphokinase ( CPK), HbA1C

Vital sign

PHENOTYPE AND STERILITY MONITORING

Phenotypic monitoring

1) CD34+, CD133+

2) CD206+

3) CD3+CD4+CD25+CD127

OUTCOME MEASUREMENT

Efficacy

* ABI, TCOM

* Amputation rate

® Monitor at 1, 3, 6, 12 m

Contaminat Freguency/timing. Assessor Reference
1
i By i Every day Inhouse Masuda, etal.
contamination negative
I Culture supernatant with Agar  Day 4 (72 hrs before injection) Department of USP <71> Safety
test plate Microbiology Faculty

of Medicine Siriraj

® Infection rate

Real time PCR Day 4 (72 hrs before injection) 150 17025 * Complication rate

Division of Reseach

Mycoplasma contamination Faculty of Medicine . f

T Siriraj Monitor at 1, 3, 6, 12 m

Day 4 (12 hrs before injection) USP <85>,<161>
Division of Reseach
Culture supernatant with LAL Faculty of Medicine
Exdotozinlevel <02 EI/l A

SIBYANG

VLU

D003835

o Y o A A '
Wanwraaaunuila taz lsavaoadeadiulale
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Atrophie blanche Lipodermatosclerosis
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Corona phlebectatica

Management of Cg g

« Arterial pulse examination
and measurement of
ankle-brachial index

« Color duplex
ultrasonography

— assess for venous reflux
and obstruction

Am Fam Physician. 2019; 100(5):298-305.

Management of Cq ¢

+ Color duplex
ultrasonography

— assess for venous reflux
and obstruction

Am Fam Physician. 2019; 100(5):298-305.

Management of Cg ¢
Compression 30-40 mmHg and wound care
Medication for healing ulcer: MPFF ; Pentoxifylline, Sulodexide
Surgery
— Correct ICVO
— Superficial vein : Ablation to aid healing and prevent recurrence
« HUS ; UGFS
« Thermal ablation : RFA; Laser
* NTNT : MOCA; Glue
— Pathologic perforating vein : concomitant with superficial vein ablation
+ UGFS/ RFA
— Deep vein reflux : Axillary vein transfer
+ In case of nonhealing ulcer after superficial, perforator ablation
Recalcitrant VLU
- IPC
— Growth factor
— Hb spray

Compression therapy in Thailand

« Single component bandaging (elastic bandage)
» Multicomponent bandaging
« Elastic compression stockings

32



Velcro Compression Stocking

27/11/64

Spiral elastic bandaging technique

b : - Stretch 50%, Overlapp 50%

Adequate target sub bandage pressure
Resident 25%
Patient (self performed) 33 %

Sermsathanasawadi et al. Int Wound J 2017;
14:636-640

Sermsathanasawadi et al. Phlebology 2018, Vol.
33(9) 627-635

CPG-EB

* CPG-EB
—improve efficacy of
compression bandaging
—Reusable
—Cheap

—Adjust desired sub-
bandage pressure

Sermsathanasawadi et al. Int Wound J 2017;
14:636-640

Sermsathanasawadi et al. Phlebology 2018, Vol.
33(9) 627-635

Sermsathanasawadi et al. Int Wound J 2017;
14:636-640

Sermsathanasawadi et al. Phlebology 2018, Vol.
33(9) 627-635

Sermsathanasawadi et al. Int Wound J 2017;
14:636-640

Sermsathanasawadi et al. Phlebology 2018, Vol.
33(9) 627-635

Compression for treatment of venous ulcers

— Intermittent pneumatic
pressure (IPC)

— in patients who cannot or

will not use an adequate
compression dressing
system (Level I)

Wound Rep Reg (2006) 14 649-662
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Dressings applied to venous ulcers in
addition to compression

* Dressings promote moist wound
healing

BMJ 2007;335:244
Am Fam Physician. 2019; 100(5):298-305
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Dressings applied to venous ulcers in
addition to compression

» No one dressing type has been
shown to be superior when
used with appropriate
compression therapy

Consider dressing based on
— Wound characteristic
— Dressing property

Dermatol Online J. 2016 Aug

Selection of wound dressing

« Manage venous leg ulcer exudate

— Absorb wound exudate produced by
the ulcer

— Protect the periulcer skin.
— Maintain a moist,warm wound bed

Based on wound location, size, depth,
moisture balance, presence of infection,
allergies, comfort, odor management,
ease and frequency of dressing
changes, cost, and availability

J Vasc Surg 2014;60:

Selection of wound dressing

« Depend on compression method ’
— Multilayered wrapped dressings
« Can change wound dressing every 7 days
« Foam
— Compression Stocking/ Customized
Bandage/EB/Velcro Stocking
« Can change wound dressing any time

« Any wound dressing depend on wound
characteristic

Selection of wound dressing
[ | Noinfection | __Infection |

No exudate Film -
Low Exudate Hydrogel Ag paste/ SZD/
Hydrocolloid cadexomer lodine
Moderate exudate Hydrofiber Hydrofiber/alginate
lfoam +Ag
High exudate Alginate/ Alginate + Ag
Foam Foam + Ag

Foam Hydrofiber +GCS
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Management of Cg g
+ Compression 30-40 mmHg and wound care
* Medication for healing ulcer: MPFF ; Pentoxifylline, Sulodexide
« Surgery
— Correct ICVO
— Superficial vein : Ablation to aid healing and prevent recurrence
« HUS ; UGFS
« Thermal ablation : RFA; Laser
* NTNT : MOCA; Glue
— Pathologic perforating vein : concomitant with superficial vein ablation
* UGFS/ RFA
— Deep vein reflux : Axillary vein transfer
« In case of nonhealing ulcer after superficial, perforator ablation
* Recalcitrant VLU
- IPC
— Growth factor
— Hb spray

27/11/64

May-Thurner syndrome

Rt common iliac artery === Lt common iliac vein

= E Patients with CEAP C4b C5 and C6 : >50%
ICVO by CTV 28.1%

Sermsathanasawadi et al .J Vasc Surg Venous Lymphat Di

Loss of resp variation in CFV

Sensitivity 23.7%
Specificity 100%

Sermsathanasawadi et al .J Vasc Surg Venous Lymphat Di

Reversed flow in SEV

Sensitivity 7.9 %
Specificity 100 %

Sermsathanasawadi et al .J Vasc Surg Venous Lymphat Di

ICVO algorithms

Liibs with lipodennatoscerosis, healed , active venous ulcer

[y —

Sermsathanasawadi et al .J Vasc Surg Venous Lymphat Di
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27/11/64

%) x 100

Percentage of ICVO =

CTV: Measurement of % ICVO

The area of maximal compression was
identified and the smallest diameter of the vein
was compared to the diameter of the normal-
appearing vein caudal to the area of
obstruction

If the entire external or common iliac vein was
affected, the diameter in the stenotic segment
was compared to the contralateral vein if this
seemed to be free from obstruction.

Centerline Reconstruction

Venous stenosis > 50%

>50% ICVO

J Vasc Surg Venous Lymphat Disord. 2 J Vasc Surg Venous Lymphat Disord. 2(

IVUS

36



Hiac vein of IVC stenting for Appropriate [see
obstructive disaase without Section 6
superficial truncal reflux as first-line | diScUsSIon)
treatrent in a symptomatic
patient with skin or subcutaneous
changes. healed or active ulcers

J Vasc Surg: Venous and Lym Dis 2020;8:5

27/11/64

Saphenous ablation

— — “ Correct all

l saphenous reflux
and pathologic
1 perforating vein
related to VLU ”

CEAP C4-C6
G
Appropriate.

CEAP C4-Cé CEAP C4-Cé6
G SS
Appropriate. Appropriate

J Vasc Surg: Venous and Lym Dis 2020;8:4

Endovenous treatment

RFA

MOCA GLUE

High ligation+ Venous stripping

Thermal ablation : RFA

Venaseal for GSV :VLU
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Venaseal of SSV

27/11/64

Early saphenous ablation : Increase healing

Early intervention
£ P
£ ' Deferred intervention
= i
@ 3
£ P
E !
I v
2 )
g
2
E b Hazard ratio for ulcer healing,
£ o 1.38 (95% Cl, 1.13-1.68)
v P=0.001
T T T T T |
60 120 180 240 300 360
Days to Healing
No. at Risk
Early intervention 223 104 51 29 23 19 14
Deferred intervention 225 131 81 50 36 28 23
Figure 2. Kaplan—Meier Curves for Time to Ulcer Healing in the Two Treatment
Groups.

NEJM April 24, 2018 DOI:
10.1056/NEJMoa1801214

Saphenous ablation : Prevent recurrence

£

2

B

]

E 40

Y Compression plus surgery

a 20 - == Compression alone

P<0.001, log rank test
% 1 2 3 4

Numbers Time (years)
atrisk
Compression 216 166 124 68 27
plus surgery
Compression 226 139 98 45 10

alone

ESCHAR trial ,BMJ 2007,335:83.

How to manage varicosity
below knee level in CEAP C6 ?

Phlebectomy
Foam sclerotherapy

Appropriate

J Vasc Surg: Venous and Lym Dis 2020;8:9

Phlebectomy

Venous reflux surgery

« Superficial vein surgery

— High ligation+ Venous stripping
— Ambulatory phlebectomy

— UGFs

— Ablation: radiofrequency, laser/MOCA/ GLUE
Perforator veins surgery

— Perforator ligation

— UGFs

— LASER/RFA

Deep vein surgery

— Axillary valve transplantation

— Valve repair (Vulvuloplasty )
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Perforator incompetence

-

Perforator vein treatment of vers | /APRIORISNS (388
with high outward flow and large || SECHER S
diameter directed toward affected | iscussion)
area in 3 symptomatic patient
with skin or subcutaneous
changes. healed or active ulcers
(CEAP classes 46)

Pathologic perforating vein

J Vasc Surg: Venous and Lym Dis 2020;8:5

27/11/64

Infrainguinal deep venous reflux

« C4b,C5,C6

— Primary valve repair [GRADE
—-2C]

— Valve transposition or
transplantation [GRADE —
2C]

— Autogenous valve substitute
[GRADE - 2C]

— Don't ligation of the femoral

or popliteal veins as routine
[GRADE - 2C]

J Vasc Surg 2014;60:3S-59S

* RFA of GSV reflux + UGFS of
the pathologic perforating vein
was the factor significantly
associated with VLU healing (HR
2.84; 95% Cl, 1.07-7.55)

e —  Deep vein reflux was the risk

e — factor for VLU recurrence.

Sermsathanasawadi et al. J Vasc Surg: Venous and Lym Dis

VLU and Venous surgery

Looking for ICVO and treat first in C4b, C5 ,C6
— GSV reflux
+ ForC2,C3,Cda:
Above knee GSV
ablation is enough
+ For C4b,C5,C6: To
lowest part of GSV
reflux
Branch varicosity :
UGFS/Phlebectomy

—)

Pathologic perforator reflux:
UGFS/RFA/Laser

Treat deep vein reflux if other causes were corrected (C5,C6 only)

Thank you

-
-
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-
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-
-
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