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Kriticka koncatinova ischéemia

 Uspes$né chirurgicka a/alebo
endovaskularna revaskularizacia
zachranuje koncatinu, zmiernuje bolesti
a zlepsuje kvalitu zivota

» Ale casto nie je mozna pre
nerekonstruovatelne arterialne pomery

* Napriek technickému pokroku zostava
vySsoKy pocet pacientov s CLI, u ktorych je
amputacia jedinou moznostou



Prveé pilotné studie s terapeutickou
angiogenézou u patientov s ischemickou
koncatinou sa datuju 16 rokov dozadu

Tateishi-Yuyama E, et al.:

Therapeutic Angiogenesis using Cell Transplantation (TACT)
Study Investigators. Lancet 2002; 360: 427— 435

*'\}}jtlf‘i Tateishi-Yuyama E, Matsubara H, Murohara T,, Imaizumi T. Lancet 2002;360:427-35.

Therapeutic angiogenesis for patients with limb ischaemia by

autologous transplantation of bone-marrow cells: a pilot study and a
randomised controlled trial

\ id At J Y | ] Letey Catrochi Chintar | a M
'nl\. 'l "."'I“II 'u“rf\.' n‘i.‘ll’ i, I Wil K .."‘I:I,' ‘I'I"M‘. UIC T IKe(; ". Lo (L] Inan!, By T




Angiogenéza

 je fyziologicky proces nevyhnutny na hojenie
ran. Nastupuje prakticky ihned po vzniku
poranenia

 Je iniciovany mnohymi molekularnymi signalmi
(faktory hemostazy, zapalu, cytokiny, rastove
faktory a interakcie medzi bunkovymi matrix)

* Nove kapilary proliferuju kaskadou biologickych
procesov za ucelom vytvorenia granulacného
tkaniva



Angiogenéza

* Tento proces trva az do zhojenia rany, kedy je
angiogenéza zastavena znizenou hladinou
rastovych faktorov, ustupom zapalu,
Stabilizaciou bunkovej matrix a endogennymi
Inhibitormi angiogenézy.

« Kmenove bunky ziskané z dospele] kostne]
drene vyznamnou mierou prispievaju
k angiogenéze. Tieto bunky su zname ako
endotelove progenitorove bunky.



Projekt na pracovisku cievne]
chirurgie UN Martin

» Terapeuticka angiogenéza u Kritickej
Ischémie dolnych koncatin
prostrednictvom autolognej
transplantacie krvotvornych buniek

e Grant MZ SR

* Od novembra 2007



Ciele

 Hlavny ciel
zhodnotit’ ucinnost’ terapeutickej angiogenezy
u pacientov s kritickou koncatinovou ischemiou -
zachrana koncatiny pred amputaciou s vyuzitim
progenitorovych buniek autolognej kostnej drene

 Vedlajsi ciel
zhodnotit bezpecnost’ danej liecebnej modality
(vyskyt AP, CMP, akutnej arterialnej/venoznej
trombozy DK, infekénych komplikacii na DK...)



Metodika

. vyber pacientov
PAO Illl. a IV. st. — kandidati na
amputaciu

1. bez moznosti chirurgickej /
endovaskularnej revaskularizacie

2. s uzaverom predchadzajucej
revaskularizacie



. exkluzne kriteria

1. Tazky mozgovy deficit, imobilita, demencia

2. Zavazna komorbidita, limitovana dizka Zivota (<6 mes.)

3. Stav vyzadujuci amputaciu pre zachranu Zivota pacienta
4. Choroby kostnej drene (MPS, lymfém, leukémia...)

5. Trofické lezie s aktivnym (postupujucim) zapalom

6. Diabeticka noha bez znamok ischemie

7. Chronické oblickové zlyhavanie v dialyzacnom programe

8. Neoplasticky proces v anamnéze pacienta za poslednych 5 rokov



Separdcia buniek (CS3000, Baxter) >



End points

» Hard
* VVysoka amputacia do 1 roka od podania

o Soft

 ABI, klaudikacna vzdialenost, ulava od
bolesti, komplikacie...
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November 2007 — november 2017,
t.]. 10 rokov

* 87 autolognych transplantacii kmenovych
buniek u 73 pacientov (58 M/ 15 Z)

* vek pacientov 35-86 rokov

» 7z toho opakovane u 12 pacientov
(s odstupom minimalne 6 mesiacov
od predchadzajuceho podania)

- u 10 pacientov 2x
- U 2 pacientov 3x



Charakteristika suboru

Pocet % z poctu pp.
FajCiar/ stopfajCiar 41%
DM 37%
Morbus Burger 13%
Systemoveé ochorenie 3%




Vysledky

N.| % z pocCtu

podani

koncCatina bez vysokej amputacie 57 76 %
do 1 roku

vysoka amputacia do 1 roku 21 24 %

exitus 2 2 %

komplikacie 0 0




Statisticky vyznamné zlepSenie

 Clenkovo- ramenny index
e klaudikacna vzdialenost
 redukcia bolesti

 _not due to the placebo effect, as no
changes in ankle blood pressure or ankle-
brachial index were found in the
contralateral legs of the subjects.”

Chudy et al.



Vysledky
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Pacient 11

po 1 m.

po 4 m.



Pacient 15



Pacient 20 a 29
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Osud pacientov s CLI

* bez liecby (podla TASC Il)
 do 6 mesiacov

» priblizne 40 % strati koncatinu
e asi 20 % zomrie

e v nhasom subore

» do roka od podania 24 % vysokych amputacii
« 2% umrtie



Doterajsie skusenosti
s terapeutickou angiogenézou

* Dobra tolerancia zo strany pacienta
» Bezprostredny analgeticky ucinok

« Zlepseneé hojenie defektov

« Zlepsenie pohybovej aktivity

* Nepozorovane komplikacie n



J

Da sa diskutovat...

- the factors potentialy influencing the clinical improvement

1. spontaneous improvement
(is more than rare)

2. placebo effect
(but wound healing, ABI and pletysmography are parameters

objective)

3. medicament therapy
(medicament therapy was not changed periproceduraly)



Publikacie nasho timu

Talapkova R, Hudecek J, Sinak |, Kubisz P, Laca L, Hlinka L, Zeleihak K: Zachrana
ischemickej konéatiny terapeutickou angiogenézou.

Vnitrni Iékarstvi, marec 2009, roé. 55 (3), s. 179-183

Talapkova R, Hudecek J, Hlinka L, Sinak |, Patkanova L, Zelenak K, Kubisz P, Laca L’:
Vyuzitie autolégnej transplantacie kmenovych buniek pri zachrane ischemickej kon¢atiny.
Vaskularna medicina, 2010, ro¢. 1(2)

Peter Chudy, Daniela Chuda, Jan Hudecéek, Jana Fedorova, Igor Sinak, Lubos Hlinka,
Renata Talapkova, Ludovit Laca, Peter Kubisz

Therapeutic angiogenesis for the critical limb ischemia decreases platelet activation. Blood
Coagul Fibrinolysis. 2013 Dec 2

Platelets Mar 27 (Impact Factor: 2.24). 03/2013

Chudy P, Chuda D, Ivankova J, Sinak |, Talapkova R, Stasko J, Kubisz P.

Therapeutic angiogenesis improves fibrinolytic imbalance in patients with critical limb
iIschemia.

Blood Coagul Fibrinolysis. 2013 Dec 2.

Viacero prednasok na slovenskych a éeskych férach cievnych chirurgov, angiolégov,
hematolégov, transplantacnych a spolo¢nosti pre hojenie ran ...


https://www.researchgate.net/researcher/31994456_Peter_Chudy/
https://www.researchgate.net/researcher/2007311714_Daniela_Chuda/
https://www.researchgate.net/researcher/78032391_Jan_Hudecek/
https://www.researchgate.net/researcher/2007398520_Jana_Fedorova/
https://www.researchgate.net/researcher/15575146_Igor_Sinak/
https://www.researchgate.net/researcher/2007350536_Lubos_Hlinka/
https://www.researchgate.net/researcher/32158336_Renata_Talapkova/
https://www.researchgate.net/researcher/15575148_Ludovit_Laca/
https://www.researchgate.net/researcher/31819550_Peter_Kubisz/

Pozitiva

Prospektivna studia

» Vlastny protokol vychadzajuci z pilotnej prace
japonskych autorov, ktori odstartovali pouzivanie KB v
lieCbe CLI

* Prveé pracovisko na Slovensku
* Follow-up 1 mesiac az 10 rokov
« Opakované podania

« Tesna medziodborova spolupraca — cievny chirurg,
hematolog, internista, intervencny radioldg...

* Vlastny sp6sob spracovania a aplikacie koncentratu KB-
overena viabilita KB




Charakteristika suspenzie buniek

* Prietokova cytometria

« Koncentracia CD34+ a CD133+/CD34- buniek
(mezenchymalne kmenové bunky) je 6x vysSia
ako v kostnej dreni, Co porovnatelné s inymi
spOsobmi spracovania (napr. Harvest)

 Viabilita kmenovych buniek v porovnani so
100% viabilitou pri odbere je v den podania

80%.



Limity
* Nie je dvojito zaslepena, randomizovana

* Nemoznost merat tcPO2

* VVyznam kontrolnych DSA na detekciu
novych kapilar sporny



Otazky vyvstavaju

 optimalna davka?

* SpOsob podania

 za aku dobu opakovat™?
 neziaduce ucinky?

- diZka udinku?

* kto je non responder?
 tumorigénny potencial?
* potreba DSA?
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RB van Tongeren, JF Hamming,S le Cessie, AR van Erkel,JH van Bockel. Limited value
of digital subtraction angiography in the evaluation of cell-based therapy in
patients with limb ischemia. Int Cardiovasc Imaging (2010) 26:19-25

»digital subtraction angiography is not suitable for the
evaluation of therapeutic angiogenesis.“



J De Haro, F Acin, A Lopez-Quintana, A Florez, E Martinez-Aguilar, C Varela.
Meta-analysis of randomized, controlled clinical

and cell therapy in peripheral arterial disease
Heart Vessels (2009) 24:321-328

analysis of six randomized,

double-blind placebo-controlled trials of

any therapeutic angiogenesis modality vs
placebo in 543 patients with

PAD with at least 6 months of follow-up



J De Haro, F Acin, A Lopez-Quintana, A Florez, E Martinez-Aguilar, C
Varela. Meta-analysis of randomized, controlled clinical
and cell therapy in peripheral arterial disease
Heart Vessels (2009) 24:321-328

* The results support the conclusion that patients
suffering from PAD experience significantly
clinical improvement when treated with
therapeutic angiogenesis instead of placebo.

« Particularly, therapeutic angiogenesis was
associated with a clearly significant improvement
In ulcer healing and pain relief in critical limb

Ischemia patients as compared to placebo, with
an acceptable grade of tolerabllity.



Autologous bone-marrow mononuclear cell
Implantation reduces long-term major
amputation risk in patients with critical limb
Ischemia: a comparison of atherosclerotic
peripheral arterial disease and Buerger
disease.

 J|dei N, Soga J, Hata T, Fujii Y, Fujimura N, Mikami S, Maruhashi
T, Nishioka K, Hidaka T, Kihara Y, Chowdhury M, Noma K, Taquchi
A, Chayama K, Sueda T, Higashi Y.

« Circ Cardiovasc Interv. 2011 Feb 1;4(1):15-25.

« 4-roCné sledovanie, 51 pacientov (25 PAD a 26 Burgerova choroba)
* 48% bez amputacie u PAD, 95% u Burgerovej choroby


https://www.ncbi.nlm.nih.gov/pubmed/?term=Idei%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soga%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hata%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujii%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujimura%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikami%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maruhashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishioka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Kihara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chowdhury%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21205941
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Review Article. Cell Therapy In
Patients with Critical Limb Ischemia

Rita Compagna, Bruno Amato,Salvatore Massa, Maurizio Amato,
Raffaele Grande, Lucia Butrico, Stefano de Franciscis,Raffaele
Serra

Hindawi Publishing Corporation, Stem Cells International Volume
2015, Article ID 931420, 13 pages

The intramuscular administration Stem Cells
seems preferable maybe because cells could
hardly reach the target tissue when infused
intra-arterially in severely compromised arterial
beds.



,Cell therapy dramatically reduces
amputation rate”

* Rigato M, Monami M, Fadini GP:
Autologous Cell Therapy for Peripheral
Arterial Disease: Systematic Review and
Meta-Analysis od Randomized, Non-
Randomized, and Non-Controlled Studies,
Circulation Research, Dec. 2016



Vychadzajuc z nasich 10-rocnych
skusenosti a svetovej literatury na
danu temu mozno povedat,

Ze terapeuticka angiogenéza je
prislTubom v liecbe CLI

- ako posledny pokus o zachranu
koncatiny u pacientov
nerevaskularizovatelnych resp. po
zlyhani pokusov o cievnu
rekonstrukciu.



Nadejna buducnost

 Novonadviazana spolupraca

 Univerzitna nemocnica Martin &
Slovenské centrum tkaniv a buniek

* Technoldgia Harvest

@ . primecel
we are the life ™




Odber kostnej drene 240 mi




Spracovanie technolégiou Harvest

33( primecell

we are the life™




Aplikacia koncentratu v mnozstve 40 ml




Design nasej ,novej" studie

* Prospektivna, s kontrolnou skupinou

1. Skupina A- pacienti s autolognou transplantaciou
koncentratu kostnej drene intramuskularne

2. Skupina B- pacienti lieCeni Standardne

K meranym parametrom pribudne

TcPO2

1. Zmena hodnoty TcPO2 o > 10 mm Hg.
2. Zmena hodnoty ABI 0>0,1



Dakujem za pozornost’




