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| tre livelli della prevenzione

* Prevenzione Primaria:

e adozione di interventi e comportamenti in grado di evitare o
ridurre lI'insorgenza e lo sviluppo di una malattia

* Prevenzione Secondaria:

e diagnosi precoce di una patologia che permette interventi
precoci, ma non evita o riduce la comparsa della condizione

* Prevenzione Terziaria:

e prevenzione non della malattia in sé, ma dei suoi esiti piu
complessi (complicanze, probabilita di recidive e di morte)



& Mpellente

erapie per diverse malattie
prevalenza e attualmente inguaribili

Cardiopatia ischemica e scompenso cardiaco

15 milioni di pazienti con scompenso cardiaco diagnosticati ogni anno nel
mondo;50% dei pazienti con scompenso cardiaco muore entro 5 anni dalla
diagnosi

|

Neurodegenerazione

Piu del 30% degli individui dopo gli 80 anni sviluppa una demenza, nella maggior
parte dei casi il morbo di Alzhmeir; 1-3% di coloro con piu di 65 anni sviluppano il
morbo di Parkinson

Diabete mellito

170 milioni di persone affette nel mondo. Sia il diabete di tipo 1 (autoimmune) sia |l
diabete di tipo 2 (dovuto alla resistenza all'insulina) alla fine determinano la
distruzione delle cellule beta del pancreas

Degenerazione della retina
La degenerazione retinica legata all'eta (AMD) e la principale causa di cecita
irreversibile. Ha una prevalenza del 30% nelle persone sopra i 75 anni di eta

Presbiacusia senile (perdita dell'udito legata all'eta)
Causata dalla degenerazione delle cellule dell'epitelio neurosensoriale dell'orecchio
interno. Colpisce pit del 50% delle persone soprai 75 anni
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Medicina
Rigenerativa
Definizione

La medicina rigenerativa & un nuovo approccio multidisciplinare
di ricerca e di terapia basato sulla sostituzione o rigenerazione di
cellule, tessuti o organi umani e finalizzato al loro recupero
funzionale in caso di patologie traumatiche o degenerative

(Mason and Dunill, Regenerative Medicine, 2008)




Scientists are exploring regenerative
medicine for a wide range of diseases

&

Parkinson’s disease®

Cerebral palsy?

Stroke®? |
XX

Type 1 diabetes®?

Heart disease® '?

Musculor  Regenerative Spinal
dystrophy'© medicine cord injury®'2
Ophthalmic — ~~ Traumatic

diseases’ / l \ brain injury®?

Orthopedic injury® ~ _ Hearing loss®
Liver disease'’




Regenerative Medicine

Stem Cells

Tissue Genetics
Engineering Clinical
Medicine Drug Delivery

Pharmaceuticals Immunology

Biomaterials Scaffolding Molecular
Biology
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rigenerativa: il paradigma delle 3 R

Regeneration

Stem Cell Engraftment

Replacement W Rejuvenation
Tissue Resident Cell

Transplantation Activation

Clin Transl Sci. 2008

- Regeneration: ripristino della

normale funzione di un organo
danneggiato mediante trapianto
di cellule staminali:

- Replacement: sostituzione di un

organo irrimediabilmente
compromesso mediante trapianto
di tessuti costruiti in laboratorio

- Rejuvenation: ripristino delle

attivita di un organo mediante la
attivazione di cellule endogene
ancora funzionalmente attive



! Le fasi del passgaggio dalla

sperimentazione all'uso clinico

Analisi di laboratorio

2

Esperimenti preclinici
2
Trials clinici

Market adoption






Le cellule staminali

L‘:Ei“::fl;l I Pluripotent Multipotent  Lineage committed Differentiated cells
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Kumar et &l: Robbins & Cotran Pathologic Bags of Disease, 8th Edition,
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved,




uzione di matrice os
staminali da liquido amniotico

BMC Biotechnology BioMed Cerr
Research article

Isolation of osteogenic progenitors from human amniotic fluid using
a single step culture protocol

Ivana Antonucci!-2, Irene lezzi3, Elisena Morizio3, Filiberto Mastrangelo?,
Andrea Pantalone3, Monica Mattioli-Belmonte$, Antonio Gigantes,
Vincenzo Salini’, Giuseppe Calabrese!3, Stefano Tet&4,

Giandomenico Palka!~ and Liborio Stuppia*!27













WE CAN REBUILD HIM

Regenerative medicine successes in mice are adding up.

Auditory system

Dopamine neurons







Clinical Trials 1in a Nut Shell
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g a:s clinici "'

basati sull’uso di cellule staminali

www.clinicaltrials.it

A livello
internazionale sono
stati censiti oltre
4879 trials clinici
basati sull’'uso delle
cellule staminali, dei
quali oltre la meta
condotti negli USA



www.clinicaltrials.it

In Italia:

- 225 trials, prevalentemente

in ambito ematologico

- 168 in fase di avanzamento.

- la maggior parte in fase di
reclutamento






e La direttiva europea
considera l'uso delle cellule
staminali assimilabile a

uello di un trattamento
armacologico, e non ad un
trapianto.

* Lalegislazione americana
considera le cellule staminali
come prodotto biologico e
non come farmaco di sintesi,
regolando il loro uso in base
alle legislazioni precedenti in
materia.

- terapeutico delle cellule staminali

This is How the FDA Views the World of Regenerative Medicine

Cellular Therapy )®

Stimulators of
® Endogenous
Repair

Regenerative
Medicine Gene Therapy

Biologic-Device
Combination Products

Xenotransplantation

Source: regenmedguru.com




;- DENDREON Provenge (autologous cellular immunotherapy) for prostate cancer
| THFEMIN Chondrocelect (sutcdogous chondrocytes) for cartilage and osteochondrol
| INTERCYTEX Vavelta (human dermal fibroblasts) for epidermolysis bullosa
| GEROM OPCI (WESC derived oligodendroctyes) for spinal cord injury
| GENIYME Carticel (sutalogous cultured chondrocytes) for symptomatic cartilage
| RENELRON RNODN (fetal stem cell derived neural cells] for stroke

PREZERSUCL Human embryonic stem cells for age related macular degeneration
NEWCASTUE UNIVERSITY Limbai stem ceil transplantation for chemical eye burns
| REWCASTLE UNIVERSITY Allogeneic islet transplantation for severe hypoghycemia
| OSWESTRY Autologous chondrocyte implantation for unicompartmental knee defects
| BARTS AND THE LONDON Autologous progenitor cells for cardiac damage
| NEWCASTLE UNIVERSITY Autodogous kslet transplantation for glycemidc control past
| SMITH AND NEPHEW/ADVANCED BIOHEALING/SHIRE Dermagraft for diabetic foot
| ORGAMOGENESIS Apligraf fur diabetic foot and venous leg ulcers
STEM CELLS INC HuCNS-5C for Pelizasus-Merzbacher Disease
PLURISTEM PLX-PAD for Pelizsewus-Merrbacher Diseane
5T NuQu for degenerative disc disease
| ALLOCURE MSCs for kidney tubular necrosis

| MESOBLAST MSCs for cartilage regeneration ® Pre-ciinical dats announced
ATHERSYS Multistem for eritable bowel disease * Clinical trials
OSIRIS Prochymal for Crohn's disease W Market adoption

- | .- -
1990 2000 W10 0 2030
Year



Thousands of

1,000-3,000 participants
100-300 participants
:IO.IBO . participants
PEESEER One (1) - One (1) year +
Up to several months Up to (2) years FelLE e
Studies the safety of Studies the Studies the safety, Studies the long-term
medication/freatment efficacy efficacy and dosing effectiveness;

cost effectiveness

70% success rate 33% success rate 25-30% success rate 70-90% success rate






UNPROVEN
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Haematopoietic
stem cell
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Stem cells multiplied
. in cell culture
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Researcher Awarded $5 Million to Advance Future
Stem Cell Treatments for Segmental Bone

Fractures

A segmental A collagen scatfold (ite %
bone defect @ is implanted into AE7eaee s e 4
oceurs. the defect site. /s !

Endogenous
MSCs invade

A BMP gene is
injected into the

Ise is applied to the scaffold.
ding to DNA uptake by MSCs.
ion leads to fracture repair. S5 kil Vol Corsatietioss
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Vision from the right stem

Graziella Pellegrini', Paolo Rama? and Michele De Luca’

"Centre for Regenerative Medicine ' Stefano Ferrari', University of Modena and Reggio Emilia, Modena, Italy
?San Raffaele Scientific Institute, Ophthalmology Unit, Milan, ltaly
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TRENDS in Malecular Medicine

TRENDS in Motecutar Medicing
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Stem CELLS

TRANSLATIONAL AND CLINICAL RESEARCH

Concise Review: Mesenchymal Stromal Cells: Potential for
Cardiovascular Repair

PETER J. PSALTIS,” ANDREW C.W. ZANNETTINO,"S STEPHEN G, WORTHLEY,"” STAN GRONTHOS™
“Cardiovascular Research Centre. Royal Adelaide Hospital, Adelaide. South Australia, Australia: "Centre for Stem
Cell Research. Department of Medicine. University of Adelaide. Adelaide, South Australia, Australia: “Bone and
Cancer Laboratories. Division of Haematology. Institute of Medical and Veterinary Science and Hanson Institute.
| _Adelaide, South Australia, Australia
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Trials clinici su pazienti con

infarto del miocardio

o Effetti della iniezione
intracoronarica di staminali da
midollo osseo:

Miglioramento della funzione
ventricolare sinistra

Riduzione della area di infarto

Miglioramento globale della
funzione cardiaca

Complessivamente, buon rapporto
rischio/beneficio

Fhe NEW ENGLAND JOURNAL of MEDICINE
“ ORIGINAL ARTICLE ”

Transcoronary Transplantation of Progenitor
Cells after Myocardial Infarction
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Crossover: BMC to CPC Crossovar: CPC to BMC Crossover: Control to CPC Crossover: Contral to BMC

Dataat3
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Figure 2. Absolute Change in Quantitative Global Left Ventricular Ejection Fraction (LVEF) during the Crossover Phase of the Trial.

ind 6 months are shown for all patients crossing over from BMC to sion nts), from
tients), and from no cell infusicn ta cither CPC infusien {10 patients) or BMC infusion (11 patients). I bars represent standard




False positives

A correlation between error rate and success
undermines promise of stem-cell trials.

The authors searched for discrepancies that might undermine the
results and found plenty — errors such as numbers not adding up,
or individual patients reported variously as male and female, dead
and alive. In fact, the researchers found a linear relationship between
the number of discrepancies and the claimed effect size. The small
number of trials that they identified as unflawed showed an effect size
of zero. In other words, the scientists declare this stem-cell emperor
to have no clothes.




BM]

BMJ 2014,348:92688 doi: 10.1136/bmj.g2688 (Published 29 April 2014) Page 10f9

Discrepancies in autologous bone marrow stem cell
trials and enhancement of ejection fraction
(DAMASCENE): weighted regression and meta-analysis

OPEN ACCESS

CrossMark

RESEARCH

Results There were over 600 discrepancies in 133 reports from 49 trials.
There was a significant association between the number of discrepancies
and the reported increment in EF with bone marrow stem cell therapy
(Spearman'’s r=0.4, P=0.005). Trials with no discrepancies were a small
minority (five trials) and showed a mean EF effect size of -0.4%. The
24 trials with 1-10 discrepancies showed a mean effect size of 2.1%.
The 12 with 11-20 discrepancies showed a mean effect of size 3.0%.
The three with 21-30 discrepancies showed a mean effect size of 5.7%.
The high discrepancy group, comprising five trials with over 30
discrepancies each, showed a mean effect size of 7.7%.




THERAPEUTICS

Doubts over heart

stem-cell therapy

Study queries early-phase trials of heart -disease treatment.

Francis would like to see more evidence that
the treatments work before they are exploited.
“I have a lot of hope for regenerative medi-
cine, but our results make me fearful,” he says.
“When the inevitable clinical advantages come,
they may be ignored because these 15 years of
unreliable data may have damaged credibility” m




Science vs. Anecdote

Stem cells Placebo
Anecdote ‘% S € ¢ «
¢ {‘x k\ . . kukx € € mprovec
¢ ¢ ¢ ¢ ¢ . Unchanged
Cc ¢C*¢ ¢ €
@ 13 @ 14

P (probability that difference is by
chance) > 0.05 (5%)




applicazioni della me
rigenerativa in urologia

* Incontinenza urinaria
e Trapianto autologo di cellule staminali
o Trials clinici
e Terapia con citochine
« Esperimenti si modelli animali
* Patologie della vescica
e Uso di matrici extracellulari per la crescita di cellule autologhe
« Trials clinici
e (istoplastica
« Modelli animali
* Patologie uretrali
e Uso di matrici extracellulari per la crescita di cellule autologhe
« Modelli animali
* Patologie del pene
e Uso di matrici extracellulari per la crescita di cellule autologhe
« Modelli animali
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Stem CELLS "
Concise Review: Therapeutic Potential of
Mesenchymal Stem Cells for the T )
Acute Liver Failure and Cirrhosis B

VLADISLAV VOLAREVIC,® JASMIN Num(owc," NEBOJSA ARSENUEVIC

Key Words. Mesenchymal stem cell * Therapy * Acute liver failure * Cirrhosis

Figure 2. Therapeutic effects of MSCs in acute liver failure and cirrhosis are based on the release of trophic and immunomodulatory
factors affecting function of NKT and stellate cells, MSCs engraft in the mice liver, attenuate proliferation of NKT cells, improve recovery
of d d h (A), promote of stellate cells and reduce synthesis of collagen . Abbreviations: ECM, extracellular
matrix; MSC, mesenchymal stem cell.

Volarevic, Nurkovic, Arsenijevic et al. 2819
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Figure 1. MSC therapy of acute liver failure. Therapeutic effects of MSC in acute liver failure are based on the ability of MSC to differ-
entiate into hepatocytes (A) and to alter function of immune cells responsible for acute liver injury . Abbreviations: DC, dendritic cell;
MSC, mesenchymal stem cell; NK, natural killer.






Wake Forest Study Provides
Insights into Organ
Regeneration for Humans




Articles

Clinical transplantation of a tissue-engineered airway

Poolo Macchiarini, Philipp jungebluth,

uhiko Go, M Adelai

ide Asnaghi, Louisa E Rees, Tristan A Cogan, Amanda Dodson, Jaume Martorel|

Silvia Bellini, Pier f’t:d,‘lf‘xh‘ﬂ‘t}h[h}_ Sally 0 _y»" Hollonder, Sara Mant ero, Maria Teresa Concon| Martin A Birchall
Summary
Background The loss of a normal airway is devastating. Atlempls to replace large airways have mel with serious

I Prereqs for a liss n | replacement are asuilable matriy, cells, ideal mechanical properties,
and the absence of antigenicity. We aimed to bioengineer tubular tracheal matrices, using 4 li

@

Published Online
November 19, 2008
DOEL0 1016/50140-

prolocol, and 1o assess the application of this lechnology in a patient with end-stage airway discase.

Methods We removed cells and MHC antigens from a human donor trachea, which was then readily colonised by
epithelial cells and mesenchymal stem-cell-derived chondrocyles that had been cultured from cells taken from the
recipient (a 30-year old woman with end-stage bronchomalacia). This grall was then used 1o replace The recipient's left
main bronchus.

Findings The grall immediately provided the recipient with a functional airway, improved her quality of life, and had

& 5
See Onl
DOHLO1016/S140-
6736(08/61590-8
Department of General
Thoracic Surgery, Hospit
Chinic, Barcelona, Spain
Prof PMacdhiarini MD
P jungebhuth MDD, TGo M
Fundazié Clink, Institut)

Figured :Weolume- renckering CT (4 and O andwirtusl brorehes cople iB aned D reconstructions before & and Biand 1 monthafter iCand Dy engraftment of
Hissue-enginesred trachea to replace left maln bronchus

Teninal korg mqment narmoeing jamow ) scomplelety reversed after sungery. & phitnicnere panesiew as present posboperatively on the operated side, but itdid
ot compromise lung furcton, and disappeared 2 months postoperativedy.
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gom/naturemedicine

namure,, .
medicine

Perfusion-decellularized matrix: using nature’s platform
to engineer a bioartificial heart

Harald C Ott!, Thomas S Matthiesen?, Saik-Kia Goh?, Lauren D Black?, Stefan M Kren?, Theoden I Netoff® &
Doris A Taylor™!

“About 3,000 individuals in the United States
are awaiting a donor heart; worldwide, 22
million individuals are living with heart
failure. A bioartificial heart is a theoretical
alternative to transplantation or mechanical
left ventricular support”

€ 2008 Nature Publishing Group hitp:/fwww.nature.com/naturemedicine

&

= . ;i} %
- r -

y

1% PEG in debonized waler, 77.4 mm Hg, 20 *C

R ‘ .
J N Ll l_._

A w

1% Triton X-100 in deionized water, 77.4 mm Hyg, 20 °C

1% 508 in delonized water, 77 .4 mm Hg, 20 °C
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Flgure 1. Spheres/cysts and organcids from embryonic tissues. Embryonic pancreatic progenitors are kolated from €105 { [27]) or
E115 (B [28]) mouse embryos. They are expanded In Matrige! and In presence of the /growth factors Ir The expanding
cells self-organize in different structures: minkpancreas, hollow spheres, and organcids compased of pancreatic progenitors (spheres)
and differentiated cells (minl-pancreas, organoids).
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e 2. Adult ductal spheres/oysts and further endocrine differentiation. Ductal cells are dissociated from acult murine {  [42),
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Tissue engineering of human bladder

Anthony Atala*®

Wake Forest Institute for Regenerative Medicine, Wake Forest University School of Medicine,
Winston-Salem, NC 27157, USA

Fig. 1 Construction of engineered bladder. (A) Scaffold material seeded with cells for use
in bladder repair. (B) The seeded scaffold is anastamosed to native bladder with running
4-0 polyglycolic sutures. (C) Implant covered with fibrin glue and omentum.
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Fig. 2 Cystograms and urodynamic studies of a patient before and after implantation of
the tissue engineered bladder. (A) Preoperative results indicate an irregular-shaped
bladder in the cystogram (left) and abnormal bladder pressures as the bladder is filled
during urodynamic studies (right). (B) Postoperatively, findings are significantly improved.






FParacrine Effect

_lucumdmh
Decreased inflammation

Beneficial remodeling of the extracellular matrix

Activation of neighboring resident stem cells

Functional Recovery

Figure 2. Diagram showing the paths of the paracrine effect.
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TISSUE REGENERATION
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Figure 3 | Therapeutic strategies for regenerative medicine. A, Small and/or function of target cells by regulating the appropriate cellular
molecules can target stem cells or progenitor cells for self-renewal (a) niches (). B, Homogeneous and functional cell types generated in

or differentiation (b}). Small molecules can also target lineage-restricted chemically defined conditions can be used for cell-based therapy; and
cells for the generation of more-primitive cells or other tissue cell types (¢),  alternatively, conventional chemical and biological therapeutics can
or they can regulate the survival, proliferation, homing or reprogramming  be developed to target patients’ own cells or their niches to stimulate
of terminallv differentiated cells (d). Thev can also control the cell fate regeneration in vivo.

Xu etal., 2008



Il metodo Stamina

Che cos’é
Una terapia a base
di cellule staminali

Destinazione
Cura di malattie
neurodegenerative

. Ideatore
| Davide Vannoni

Reiniezione nei
pazienti stessi

delle cellule

che si sarebbero
convertite in neuroni

Estrazione di
cellule staminali
mesenchimali
(cellule destinate
alla generazione
di ossa, pelle

e cartilagine)

dal midollo osseo
dei pazienti

Incubazione delle cellule
per 2 ore in una soluzione
di acido retinoico

Attendibilita

Il metodo, a ogai,
risulta essere privo
di ogni validazione

scientifica che ne
attesti I'efficacia

Sperimentazione

Approvata dal parlamento il 23 maggio scorso,
§ sarebbe dovuta partire I'1 luglio,

ma la documentazione scientifica

sul metodo non & ancora stata consegnata

agli organi preposti

ANSA-CENTIMETRI

“Stamina e inefficace, ecco le prove”

Nessuno dei 36 pazienti e migliorato
Lorenzin: “Caso inquietante, preoccupata per la salute”

PAOLO RUSSO

Le cartelle cliniche dell’ospedale di Brescia.
Adesso spunta anche un decesso sospetto.
Vannoni tradito dalla mail spedita dal pool:

- Il rapporto choc: non ci sono cellule staminali »
ormNiont/s Lo specchio di un Paese fragile Giov
opmx1onT/2 Quella cura poco miracolosa euGe

“Noi non sappiamo se sono cellule staminali”
Nei documenti trasandatezza sui dati dei pazienti

Gli esperti hoeciano
il metodo Stamina
“Non cura i pazienti”

Il parere non fa recedere il padre della terapia
“Aspetto le motivazioni, intanto vado avanti”
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