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Definice LPMT

, 1écivy pripravek pro genovou terapii (LPGT)
, léCivy pripravek pro somatobunécnou terapii (LPBT)
%, pripravek tkanového inzenyrstvi (Tl)
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Legislativa - historie

%V CR poprvé definovany pfipravky pro moderni
terapii ve vyhlasce ¢. 228/2004 Sb., zahrnovaly
pripravky pro genovou terapii a pripravky pro
somato-bunécnou terapii.

& transpozice smérnice 2003/63/ES, kterou se méni
smérnice Evropského parlamentu a Rady 2001/83/ES
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Legislativa - historie

%, Vsechny clenské staty mély moznost pripominkovat
navrh Evropské komise pripravovaného Narizeni pro
LPMT, na SUKL vznikl tym pro moderni terapii, kde
byli jednak interni pracovnici SUKL a jednak externi
experti (AV CR, fakulty...)

s, Po vstupu Narizeni v platnost — nominace ¢lent CAT
za CR
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Legislativa EU

=, Narizeni Evropského parlamentu a Rady(ES) €.
1394/2007 o lécivych pripravcich pro moderni terapii
a 0 zméné smérnice 2001/83/ES a narizeni (ES) C.
726/2004 (TI)

%, ¢ast IV prilohy | smérnice 2001/83/ES (LPGT a LPBT)
=, doporuceni EMA (pravné nezavazneé) ,guidelines”
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Kritéria pro zarazeni mezi LPMT

=, Jedna se o |éCivy pripravek?

>, Obsahuje zivotaschopné bunky?

=, Jsou tyto bunky podstatné manipulované?

, Jsou tyto bunky pouzity ve stejné zakladni funkci?
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Somatobunécna terapie

-, LéCebny efekt na zakladé farmakologického,
imunologického nebo metabolického pusobeni

s, Bunky jsou podstatné manipulovany nebo nejsou
urceny k pouziti ve stejné zakladni funkci

s, Podstatna manipulace = jina, nez ta, ktera je uvedena
v priloze 1 nafizeni 1394/2007

~ LPGT)»Tl» LPBT
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Nepodstatné manipulace

= Rezani, rozmélfiovani, tvarovani,
odstredovani, namaceni v antibiotickych nebo
antimikrobialnich roztocich, sterilizace,
ozarovani, oddéleni, zahustovani nebo cisténi
bunek, filtrovani, lyofilizace, zmrazeni,
kryokonzervace, vitrifikace
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Nepodstatné manipulace

)V pripadé jinych manipulaci se posuzuje
pripad od pripadu, zda se jedna nebo nejedna
o podstatnou manipulaci (napr. pouziti
kolagenazy pro rozvolnéni bunek)
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Priklad LPBT

>, Provenge

%, autologni mononuklearni bunky z periferni krve
aktivované PAP-GM-CSF, urcené pro lécbu
metastatického, kastrat rezistentniho karcinomu

prostaty
=, Podstatna manipulace

>, Registrace v EU 6. 9. 2013, 6. 5. 2015 stazena
registrace
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Provenge
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L Resting APC

Proswatic acid phosphatase (PAPI—an antigen
expressed in more than 95% of prostate cancers

Granubocyte-macrophage colony-stimulating
factar {GM-CSF}—an irmmune-cell activator

©
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FROVEMGE activates
T cells in the body

The predse mechanism of action of PROVENGE iz not known.

Zdroj: http://www.dendreon.com
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Priklad, co neni LPBT

, Transplantace Langerhansovych ostruvku

, Neni podstatna manipulace, pouzity ve stejné
zakladni funkci
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Tkanové inzenyrstvi

, K obnove, oprave nebo nahrazeni lidskych tkani

s, Bunky jsou upravené (podstatné manipulovany nebo
nejsou urceny k pouziti ve stejné zakladni funkci)

=, Vzdy musi obsahovat bunky nebo tkané lidského
nebo zvireciho puvodu (zivotaschopné nebo
nezivotaschopné)
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Priklad TI

=, Spherox

%, Sféroidy lidskych autolognich chondrocytl v matecném
médiu pro implantaci suspendované v izotonickém
roztoku chloridu sodného

=, Naprava symptomatickych defektt kloubni chrupavky
femoralniho kondylu a kolenni ¢ésky (stupen Ill nebo IV
podle ICRS) s defektem o velikosti az 10 cm?u dospélych

s, Datum registrace v EU: 10. 7. 2017
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Spherox

Particulated allografts

http://www.nature.com/nrrheum/journal/v11/n1/full/nrrheum.2014.157.html?message-global=remove&foxtrotcallback=true
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Priklad, co neni TI

=, Autologni kolagen derivovany z lidskeé tukové tkané
>, Neobsahuje bunky
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Genova terapie

=, Rekombinantni nukleova kyselina (rNA)

, K regulaci, oprave, vyméne, doplnéni nebo
odstranéni genetickeé sekvence,

%, U¢inek se vztaZzen pfimo na sekvenci rNA nebo
na produkt genetické exprese této sekvence

%, Vakciny (proti infekCnim onemocnénim) jsou vynaty
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Genova terapie

Type of drug substances in
GTMPs (recombinant) Examples

(a) recombinant - oligonucleotides (of biological origin)

nucleic acid - plasmid DNA
sequence(s) — naked or formulated with synthetic delivery systems
such as lipids, polymers and/or peptide ligands
- replication-deficient
(b) genetically modified - replication-competent
virus(es) - conditionally replication-competent
— e.g. retrovirus, adenovirus, adeno-associated virus,
herpes simplex, vaccinia virus
© “nfo“:'iéﬁ"-" /" - Mycobacterium bovis (BCG), Shigella, Clostridia
microorganism(s) k}‘\a* S — genetically modified e.g. by plasmids
) . - autologous, allogeneic, xenogeneic
(d) ge:deitl!iﬂw " _‘( 'y - primary cells or stable cell lines
m cells ~ —. genetically modified by one of the products
¥ 1 described above
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Priklad LPGT

= Imlygic

, oslabeny virus HSV-1 kddujici sekvence pro lidsky
faktor stimulujici granulocyto-makrofagové kolonie

=, |écba neresekovatelného maligniho melanomu
*, Registrace v EU: 16. 12. 2015
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Imlygic
\ IMLYGIC® INJECTION

LOCAL CONTROL!
IMLYGIC® is designed to replicate in
cancer cells, leading to oncolysis.

IMMUNE ACTIVATION!

Oncolysis releases TDA, virally derived
GM-CSF, and replicated IMLYGIC®,
which may promote an antitumor
immune response.

TDA = Tumor-derived antigens.

GM-CSF = Granulocyte-macrophage
colony-stimulating factor.
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IMMUNE ACTIVATION

-
&

Virally-derived 3

LOCAL CONTROL

Cancer Cell

Necrotic Cell Death

http://www.imlygic.com/mechanism-of-action

Immature
Dendritic Cell

Mature )
Dendritic Cell A

CANCER INFILTRATION
AND DESTRUCTION

Cancer Cell™

Effector
T Cell

25.4.2019



‘ ® | Sl’J KL LPMT: definice, zafazeni a EU regulace

Priklad, co neni GT

*, Adenovirovy vektor odvozeny z adenoviru ChAd3
exprimujici NS region HCV

%, Urcen k |écbé HCV a HCV indukovaného
hepatocelularniho karcinomu

=, Jedna se o vakcinu pro Iécbu infekéniho onemocnéni
— mimo LPMT
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LPMT kombinovany se zdravotnickym
prostredkem
%, Jeho nedilnou soucasti je ZP

A

=, Jeho bunécna nebo tkanova cast musi obsahovat
zivotaschopné bunky nebo tkanée

NEBO

,V pripadeé nezivotaschopnych bunék je jejich ucinek
hlavni (ve srovnani se ZP)
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LPMT kombinovany se zdravotnickym
prostredkem - priklad

%, MISC z tukové tkané v kombinaci s beta-trikalcium
fosfatem

%, LéCba kostnich defektu

%, Kultivované bunky + ZP (trikalcium fosfat je integralni
soucasti ZP)
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Priklady nezadoucich prihod

=, Zkostnatélé ocni vicko (USA)

/
Kauza centra X-Cell (Némecko), 2011

—
0]
fv

 Hospitalizace 12 pacientu z divodu infekce po podani

kmenovych bunék z pupecniku za ucelem lécby bolesti zad a
kloub (USA)

» Kauza dr. Macchiarini, artificialni trachea (EU)
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Bones Get in Her Eyes

After undergoing untested cosmetic surgery that uses stem cells to rejuvenate skin, a
woman grew bone fragments in the flesh around one of her eyes.

Dec 20, 2012

DAN COS55INS

A Los Angeles woman who opted for an face-lift
procedure involving adult stem cells ended up with
fragments of bone embedded around her right eye,
which made strange clicking noises and caused
considerable pain. Reported this week in Scientific
American, the case highlights the dangers of the
untested stem cell-based cosmetic procedures that are

becoming increasingly common in clinics around the

United States.

The woman underwent the $20,000 surgery at a clinic in Beverley Hills in 2009. Surgeons isolated
mesenchymal stem cells from her abdominal fat—cells that can become bone, cartilage, and fat, among
other types of tissue—before injecting them into the skin around her eyes. The plan was that the stem
cells would rejuvenate the skin by transforming into new skin tissue and releasing chemicals that

stimulate other skin cells to proliferate.

But the surgeons also injected dermal filler, commonly used to reduce wrinkles. These fillers are made
up largely of calcium hydroxylapatite, a mineral used by cell biologists to coax mesenchymal stem cells
to become bone. This interaction likely resulted in the development of little pieces of bone in flesh
around the woman's eyes, the surgeon who three months later removed the fragments told Scientific

Amertcan.

https://www.the-scientist.com/the-nutshell/bones-get-in-her-eyes-40018
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Notorious stem cell therapy centre closes in Germany

09 May 2011 | 14:05 BST | Posted by alison abbott | Category: Biology & Biotechnology, Health and
medicine

The elaborate webpage of one of the world's most notoricus stem cell-therapy clinics — whare an 18-month
old boy died, and a ten-year old boy nearly died, under treatment last year — shrunk dramatically last week.
Mow there is just a single, short — and somewhat disingenuous — page. 'Due to a new development in
German law, stem cell therapy i1s currently not possible to perform at the XCell-Center’, the page says.
‘Regretfully for this reason, we must cancel your appointment until further notice’

The centre, which has units in Disseldorf and Cologne, opened in 2007 . It offered treatments involving
manipulating stem cells derived from bone marrow and injecting them into the brain, spinal cord or other
body parts of patients. German stem cell scientists were quick to criticise its brazen claims that the
transplanted stem cells could even help heal devastating neurclogical diseases such as multiple sclerosis or
the consequence of stroke.

Despite their expressions of concernand numerous
exposés in the media describing some of the
therapies to be at best useless and at worst
dangerous, the centre continued to operate,
attracting thousands of patients each year.

Treatments cost up to €26,000.

The problem became apparent when the European
Unicn attempted to control innovative new therapies
based on biotechnological or tissue engineering —
including cell-based therapies — in a 2007 regulation
which introduces an EU-wide licence recommended
by the European Medicines Agency. In Germany,
hospital doctors had been allowed to use such therapies without a specific license on an experimental basis
on individual patients.

http://blogs.nature.com/news/2011/05/notorious_stem_cell_therapy_ce_1.html
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Bacterial infections after use of stem cell products - January 28, 2019

CDC is investigating bacterial infections in patients who have received stem cell products from the

_ (distributed I::*,f_]l. Most of these patients developed symptoms such as

pain, swelling, or chills within a few days of receiving the stem cell productﬁ._ recalled
these products on September 28, 2018.

A Food and Drug Administration (FDA) inspection G‘f-_. the company that processed these
products (which is not related to the biotechnology firm_}, found problems with the

manufacturing process. FDA also found that the facility did not determine if donors of the umbilical
cord blood used to make these products were eligible by appropriately screening them for diseases

such as human immunodeficiency virus (HIV), hepatitis B, and hepatitis C.

CDC is not currently aware of any HIV, hepatitis B, or hepatitis C infections linked tc-the-
-products, and transmission risk is very low. However, as a precaution, we recommend
that patients talk to their healthcare provider about getting tested for HIV, hepatitis B virus,
and hepatitis C virus. There are treatment options for patients who undergo testing and test
positive for any of these three infections. Patients should discuss with their healthcare provider if

they should be evaluated for bacterial infection or communicable diseases other than HIY, hepatitis

B virus, or hepatitis C virus.

https://www.cdc.gov/hai/outbreaks/stem-cell-products.html
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Seven researchers responsible for
scientific misconduct in Macchiarini
case

@ Published 2018-06-25 13:44. Updoted 2018-06-29 13:06 W Denna sida pa svenska

On 25 June, the President of Karolinska Institutet made the decision
to find seven researchers responsible for scientific misconduct in
research. The case concerns six articles published in the scientific
journals The Lancet, Biomaterials, The Journal of Biomedical
Materials Research and Thoracic Surgery Clinics. Paolo Macchiarini
is one of the main authors of the articles.

The research reported in the articles relates to the transplantation of synthetic tracheal
prostheses and describes the clinical course of treatment of three patients who were
transplanted at Karolinska University Hospital 2011-2013. According to the President's
decision, an additional 31 authors are blamewarthy for their contributions to the articles,
however not responsible for scientific misconduct. Another five authors are cleared of
blame and of responsibility for scientific misconduct. Karolinska Institutet is requesting
that the six articles be retracted without undue delay.

https://ki.se/en/news/seven-researchers-responsible-for-scientific-misconduct-in-macchiarini-case
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Nezarazené a hranicni produkty

Q

Transplantace stolice

)

Materské mléko

Q)

PRP (platelet rich plasma)

Q)

- Autologni tukova tkan

)

Bunky separované z tkané enzymatickou digesci (keratinocyty,
hepatocyty)

Q

Autologni oCni sérové kapky

)

Demineralizovana kost v kombinaci se syntetickymi materialy

Q

' Decelularizovana dermis

Q)

- Decelularizovné srdecni chlopné
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Vybor pro moderni terapie (CAT)

>, Vznik na zakladé narizeni pro moderni terapie
(1394/2007/EC)

=, 34 cClenu (+predseda): 28 clenu (zastupcu clenskych
statd, nékteri nominovani z CHMP)+ 2(Norsko a
Island) + 2 zastupci pacientskych organizaci a 2
zastupci — klinicti odbornici (kazdy ¢len ma zastupce)

, Pravidelna jednani (1x mésicné)

%, CAT Rules of procedure EMA/CAT/EMA/454446/2008
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Ukoly CAT

», Hodnoceni zadosti o registraci LPMT

%, Certifikace

%, Stanovisko k zarazeni

, Scientific Advice

%, Odborné zazemi pro COMP/PDCO/CHMP
%, Publikacni Cinnost

», Komunikace s regulovanymi subjekty
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Zpusob regulace

%, Klinické hodnoceni — nyni narodné (nebo VHP)

— Nové vydano Nafizeni Evropského parlamentu a Rady (ES)
536/2014 o klinickych hodnocenich lécivych ptipravk(
- platnost nejdrive v roce 2020 - kompletni zména systému na
centralizovany
=, Registrace — pouze centralizované Evropskou lIékovou

agenturou (EMA)
— Dle Nafizeni Evropského Parlamentu a Rady (ES) ¢. 726/2004

— Posouzeni vypracuje Vybor pro moderni terapie (CAT) -
doporuceni pro Vybor pro humanni léCivé pFipravky (CHMP) -
vydani stanoviska EMA - rozhodnuti Evropské komise
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Registrace

%, centralizované pro EU (EMA)
%, standardni procedura
+ dalSi moznosti:

registrace za vyjimecnych podminek (v pripadé, kdy nelze z
objektivnich davod( predlozit kompletni klinickd a/nebo pre-klinicka
data, ro¢ni hodnoceni risk/benefit)

podminéna registrace (na zakladé |écebnych potreb pacientd, rocni
prehodnocovani risk/benefit a plnéni podminek, potfeba doplfiovani
dat a prevedeni na standardni registraci)

zrychlené posouzeni (v pripadé vyrazného verejného zajmu
adaptivni cesta (zatim v pilotni fazi - vyuziti dostupnych procedur a
legislativy, postupné rozsirovani schvaleni indikace)
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Zarazeni/klasifikace produktu

%, CAT vydava stanovisko (Scientific Recommendation),
zda produkt spada nebo nespada do kategorie LPMT
(uz ale nerika, kam produkt patri, nejedna-li se o
moderni terapie)

%, SUKL rozhoduje o zafazeni produktu jednd li se o LP

— Velmi uzka hranice mezi LPMT a lidskymi tkanémi a
bunkami (zakladni funkce bunék?), ale vyrazné rozdily ve
zpusobu regulace (klinicka hodnoceni, Spravna vyrobni
praxe, registrace)

© 2019 STATNi USTAV PRO KONTROLU LECIV 25.4.2019



‘ ® | Sl’J KL LPMT: definice, zafazeni a EU regulace

Regulace lidskych tkani a bunék

%, Zakon o lidskych tkanich a burikdch ¢. 296/2008 Sb.

», Vyhlaska o stanoveni blizSich pozadavku pro zajisténi
jakosti a bezpecnosti lidskych tkani a bunék urcenych
k pouZiti u ¢lovéka ¢. 422/2008 Sb.

& transpozice evropskych smérnic 2004/23/ES a
2006/17/ES a 2006/86/ES

© 2019 STATNi USTAV PRO KONTROLU LECIV 25.4.2019



‘ ® | Sl’J KL LPMT: definice, zafazeni a EU regulace

Jedna se o pouziti lidskych tkani a bunéek podle
zakona o LTB 296/2007 Sb.?

-, Tento zakon se nevztahuje na podminky pro
zajisteni jakosti a bezpecnosti

— tkani a bunék, jejichz odbér a pouziti se uskutecni
u téhoz cloveka v ramci jednoho chirurgického
zakroku

— lidské krve a jejich slozek

— organu nebo casti organu, pokud maji slouzit k
témuz ucelu jako cely organ v lidském téle
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Cinnost SUKL v oblasti modernich terapii

%, posuzovani a schvalovani klinickych hodnoceni
vydavani povoleni k vyrobé |éCiv
poskytovani konzultaci

— proceduralni poradenstvi
— odborné konzultace ke specifickym otazkam

rozhodnuti o zarazeni produktU
spoluprace s externisty
zastoupeni v pracovnich skupinach a vyborech EMA (vCetné CAT)

spoluprace s Ministerstvem zdravotnictvia Ministerstvem Zivotniho
prostredi na souvisejici legislative

spoluucast pri tvorbé Evropskych legislativnich norem

@ ©

GRGEGEG

)
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Specifika modernich terapii

% rychly vyvoj a rychly prenos poznatku z vyzkumu do
praxe

=, vyvoj a vyroba predevsim na akademické pudé, v
nemochnicich a v malych podnicich

%, specifické problémy v oblasti vyroby, pre-klinického i
klinického vyvoje

%, financni narocnost vyroby a nasledné i |éCby
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Poéet KH s LPMT v jednotlivych letech v CR
I T T

2005 2 2012 1
2006 0 2013 7
2007 3 2014 7
2008 1 2015 1
2009 6 2016 6
2010 1 2017 5
2011 8 2018 7
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Registrované LPMT

%, od roku 2009 do roku 2018 bylo centralizované registrovano pouze
9 LPMT:

o—ChendreCelect ... tkan. inzenyrstvi pro defekty chrupavky

o—MAC! ... kombinovany pfipravek (tzn. s integrovanym zdravotnickym prostfedkem) tkan.
inZzenyrstvi pro defekty chrupavky

o—Glybera ... genova terapie k |éCbé deficience lipoproteinové lipasy
o—Prevenge ... somatobunécna terapie k lécbé pokrocilé rakoviny prostaty
o Imlygic ... genova terapie, |éCba neresekovatelného melanomu

o Holoclar ... tkan. Inzenyrstvi, autologni lidsky rohovkovy epitel expandovany ex vivo
obsahujici kmenové buriky

o Zalmoxis ... genova terapie, adjuvantni terapie pfi transplantaci haploidentickych
hematopoetickych kmenovych bunék

o Strimvelis ... genova terapie, zavazny kombinovany imunodeficit zplsobeny deficitem
adenosindeamindzy (ADA-SCID)

o Spherox, ... tkanové inzenyrstvi, defekty chrupavky
o Alofisel ... tkanové inzenyrstvi, |éCba komplexni perianalni pistéle u Crohnovy n.

o Kymriah ... genova terapie, CAR-T (chimericky antigenni receptor), |éCba B-ALL (do 25
let) a DLBCL

o Yescarta ... genova terapie, CAR-T (chimericky antigenni receptor), |Iécba DLBCL a PMBCL
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Zdravotnicky prostredek: diagnosticky nebo |éCebny ucel, kterého
nedosahuje farmakologickym, imunologickym nebo metabolickym
ucinkem; nesmi obsahovat tkané nebo burky lidského pGvodu (§ 2, odst. 3
zakona €. 268/2014 Sb., vyjimka - § 2 odst. 2 pism. f), je integralni soucasti
LP z krve nebo lidské plazmy)

Lécivy pripravek: diagnosticky, léCebny nebo preventivni ucel,
prostrednictvim farmakologického, imunologického nebo metabolického
ucinku

Lécivy pripravek tkanového inZenyrstvi (natizeni 1394/2007 ES): obsahuje
upravené bunky nebo tkané (tj. podstatné manipulované nebo pouzité k
jiné nez zakladni funkci) a slouzi k obnové, opravé nebo nahrazeni lidskych
tkani

LTB k pouziti u clovéka: pouziti ke stejnému zakladnimu ucelu bez
podstatné manipulace (zakon o LTB se nevztahuje na odbér a pouziti u
téhoz Clovéka v ramci jednoho chirurgického zakroku, avsak nesmi byt
mezikrok zpracovani)

Kosmetické pripravky: urcené pro styk s vnéjsimi ¢astmi lidského téla (ne
urcena k poziti, vdechovani, injekcni aplikaci nebo k implantaci do lidského
téla); kosmeticky pripravek nesmi obsahovat bunky, tkané a produkty
lidského plivodu (pfiloha €. 2 k vyhlasce ¢. 26/2001 Sb.)
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Dékujeme za pozornost

STATNI USTAV PRO KONTROLU LECIV
Srobarova 48, 100 41 Praha 10

tel.: +420 272 185 111

fax: +420 271 732 377

e-mail: posta@sukl.cz
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