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HEMOFILIE A,B

Deficit koagulacniho faktoru VIIlI (hemofilie A)
Deficit koagulacniho faktoru IX (hemofilie B)
X- vazané recesivné dé&di¢né onemocnéni §
Prevalence hemofilie A1/ 10 000
Prevalence hemofilie B 1/ 60 000

V CR 750 pacientd s hemofilii A
V CR 120 pacientd s hemofilii B
Celosvétove 400 000 nhemocnyc




Figure 7. Hemopbilia heredity in European royalty.




KLINICKY OBRAZ

Tézka forma < 1%
Stredné tézka forma 1-5%

Lehka forma > 5%



Klinicky obraz — odpovida tizi hemofilie
- krvaceni do kloubu, hemofilicka artropatie, krvaceni do
svalu - 90% krvacivych epizod
(nejC. kolena, lokty, hlezna, kycCle)
... bolest s naslednym otokem, fixace kloubu ve flexi
... riziko kompartment sy u krvaceni do uzavrenych lokalit
- krvaceni do GIT, urogenitalniho traktu, CNS,
retroperitonea
- neumerné krvaceni pfri chirurgickych vykonech,
traumatech

Komplikace
- postizeni pohybového aparatu - chronickeé artropatie
- vznik inhibitoru
- prenos virovych infekci HCV, HBV, HIV (drive léCeni)
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Chronicka arthritis tezkého

stupné, - hemofilik
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ORGANIZACE LECBY V CR

.‘ centra dospélého véku
‘ détska centra

Registr HemlIS

Hemofilicka centra: Praha, Plzen, Brvno,
Olomouc,Ostrava, Hradec Kralove, Ceske Budejovice,
Usti nad Labem

CCC — Comprehensive care center: Praha, Brno
Pacienstké organizace: Cesky svaz hemofiliku,
Hemojunior



KOMPLEXNI PECE

Hematolog

Ortoped

Fyzioterapeut

Genetik

Hepatolog, infektolog
Psycholog, socialni pracovnik



PRINCIPY TERAPIE

Prevence a |éCba krvaceni — substitucni terapie
Profylaxe
On demand
Prevence a léCba komplikaci
Artropatie
Inhibitor F VIII/IX



PROFYLAXE

Cil: udrzet hladiny faktort > 1%, lépe > 2%

Primarni profylaxe: zapocCata po 1. roce zivota,
nejpozdeji do konce 2. roku zivota nebo po
objeveni se prvni krvacivé epizody
Sekundarni profylaxe: zapocCata pozdeji
Kratkodoba profylaxe



PROFYLAXE

Modely: svédsky, holandsky, kanadsky

Doporuéené davky: 25-40j/kg 2-3x tydné
(Dle kliniky Ize pouzit i nizSi davkovani.)

, Tailored” profylaxe: zahajuje se davkou 50j/kg
1x tydnné, dle efektu se upravuje frekvence a
davka



TERAPIE KRVACENI

VCasna aplikace faktoru (On demand terapie)
1j/kg F VIII zvySi hladinu 0 2% (8-12h)
1j/kg F IX zvySi hladinuo 1%  (18h)
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cilova hladina F VIl 40-60%, F IX 30-50%



TERAPIE KRVACENI

Zavazné krvaceni: krvaceni intrakranialni, do
michy, oblasti krku, hrudniku, GIT, musculus

iliopsoas, fraktury s dislokaci, poraneni oka,
masivni krvaceni

cilova hladina
F VIII 80-100%, F IX 60 — 80%
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PODPURNA LECBA

Antifibrynolytika
Kyselina tranexanova (Pamba) 25mg/kg 7-10dnu
Kontraindikovana pri hematurii a pri soucasné
aplikaci aPCC!

Analgetika

Klid, chlazeni, imobilizace a elevace koncetiny



DOPORLUICENE DAVKOVANI

klouby 40-60% 30-50% 1-2dny, dle efektu
svaly 40-60% 30-50% 2-3 dny, dle efektu
Musculus iliopsoas 80-100% 60-80% 1-2 dny

30-60% 30-60% dalSich 5 dnu, kratkodoba profylaxe béhem

rehabilitace

Hrdlo a krk 80-100% 60-80% 1.tyden

50% 30% 2.tyden
CNS 80-100% 60-80% 1.tyden

50% 30% 2.-3.tyden, poté 3-6mésicu profylaxe
GIT 80-10% 60-80% 1.tyden

50% 30% 2.tyden
hematurie 50% 40% 3-5dna
fraktury kosti 50% 50% 3-5dnu

30-50% 20-40% do 2.tydne
operace 80-100% 60-80% v den zakroku

60-80% 40-60% do 3. dne

40-60% 30-50% do 6. dne

30-50% 20-40% do uplného zhojeni
zubni extrakce 50-100% 50-80% v den zakroku
komplikované 30-50% 30% dalSi tyden
nekomplikované Pamba Pamba 7-10 dnd

trzné rany 50% 40% 1.tyden



KONCENTRATY KOAGULACNICH
FAKTORU

pocC. 20. st. - transfuze plazmy, kryoprecipitat

50. leta 20 st. - prvni koncentraty koagulacnich
faktort z velkych poolu plazmy, protivirové
neosetreny

Riziko prenosu virovych infekci !
80. léta 20. st. - ,epidemie” HIV, HCV



KONCENTRATY KOAGULACNICH FAKTORU

Vybér darcu

Testovani plazmy: serologické: HIV-1, HIV-2, HBsAg, anti
HCV, p24 antigen, HTLV 1,2, HBcAg, anti HBc,
Parvovirus B19; PCR

Skladovani odebrané plazmy v karanténe
Virova inaktivace
,Registry of Clloting Factor Concentrates®



KONCENTRATY KOAGULACNICH FAKTORU
PURIFIKACE

Vysoce cistené koncentraty F VIII (high purity)
Specificka aktivita: mnozstvi daného faktoru na
1mg celkové bilkoviny

V CR 2. generace preparatl
Purifikace na iontomenicCich, chromatograficky,
gelovou ultrafiltraci (Fandhi, Immunate, Octanate)
Imunoafinitni chromatografie s monoklonalni
protilatkou



KONCENTRATY KOAGULACNICH FAKTORU
VIROVA INAKTIVACE

solvent-detergent (inaktivuje viry s lipidovym
obalem HIV, HCV, HBV)

sucheé teplo 60°C 72h, 100°C 2h
(inaktivuje i neobalené viry HAV)
nanofiltrace 15nm, 35nm membrana
(obalené i neobalené viry, parvovirus B 19)

Riziko pfenosu prionovych infekci, parvoviru,
hepatitidy G, circovirti, West-Nile viru, viru Ebola,
SARS a dosud neznamych infekCnich agens.



KONCENTRATY FAKTORU VIl

BRAND COMPANY SITE OF PLASMA SOURCE EXPORT!/ FRACTIONATION VIRAL INACTIVATION SAs alb COMMENT
MANUFACTURE DOMESTIC FVIIl IU/mg 1
Factor 8 Y BioProducts Lab. Elstree, England United States: paid Both Heparinfglycine ppt Dry heat, 80° C, 72 hr 25-4 Contains VINF
apheresis
Haemosolvate National Durban, South Africa South Africa & United Both Heparinfglycine ppt TNBP/ polysorbate B0 £-11 No albumin added; contains
Factor VIl Bioproducts States: unpaid VWF
HEMORAAS Shanghai RAAS Shanghai, China China: paid and unpaid Both PEG/ glycine ppt SiD, <30 No albumin added, contains
SD plus H apheresis dry heat 100= C, 30 min VWF
Haemate P CSL Behring Marburg, Germany United States, Germany, Both Multiple precipitation Pasteurization, 38 Albumin added, contains
(= Haemate HS) Austria: paid & unpaid 60= C,10 hr VWF, ratio VWFIFVII > 2.2
Humate P CEL Behring Marburg, Germany United States: paid To USA and Multiple precipitation Pasteurization, 60° C,10 hr 38 Same as above
apheresis Canada
Conco-eight-HT Benesis Osaka, Japan Japan: unpaid Domestic Glycine precipitation, TNBP/ polysorbate 80 & 50 Albumin added
gel filtration dry heat, 60° C, 72 hr
Koate DVI Talecris Clayton, NC, USA United States: paid Both Multiple precipitation and size TNBP/ polysorbate 80 & »20 Albumin added,
apheresis exclusion chromatography dry heat, 80=C, 72 hr contains VWF
BIOSTATE C35L Bioplasma Melbourne, Australia Australia, New Zealand, Both Heparin/ glycine ppt, gel filtration TNBP/ polysorbate 80 & 50 Albumin added, contains
Malaysia, Singapore, Hong chromatography dry heat, 80= C, 72 hr VWF; 5A without albumin &
Kong: unpaid; USA: paid VWF =180
HEMORAAS-IP, Shanghai RAAS Shanghai, China China: paid and unpaid Both PEG ppt & lon exchange SiD; dry heat, 100= C, 30 <100 Mo albumin added
SD plus H apheresis chromategraphy min
HEMORAAS-HP, Shanghai RAAS Shanghai, China China: paid and unpaid Both PEG ppt & lon exchange SiD; dry heat, 100° C, 30 > 100 Mo albumin added
SD plus H apheresis chromategraphy min
GreenEight GreenCross Seoul, Korea Korea: unpaid; United Both lon exchange chromatography TMBP(Triton X 100; 100+ No albumin added, contains
States: paid apheresis Dry heat 100= C, 30 min VWF
Confact F Kaketsuken Kumamoto, Japan Japan: unpaid Domestic lon exchange chromatography Dry heat, 65° C, 96 hr; 80 Albumin added
19 nm nanofiltration
Immunate Baxter Wienna, Austria United States; Austria, Both lon exchange chromatography Solvent-detergent ; vapor- Mean 70, 5D Albumin added. contains
BioScience Czech Republic, Germany, heat, 0= C, 10 hr at 180 30 VWE
Sweden: mbar
mostly paid apheresis
Emaoclot DI Kedrion Barga, ltaly Europe and United States: Both lon exchange chromatography TNBP/polysorbate 80 & > 80 Mo albumin added, contains
paid & unpaid dry heat, 100= C, 30 min 0.4 IU VWFRCo per U FVII
Haemoctin SDH Biotest Dreieich, Germany USA, Austria, Belgium, Both Anion exchange chromatography TNBP/polysorbate 80 & 100 Mo albumin added
Germany: paid & unpaid dry heat, 100 C, 30 min
Faktor VIl SDH Intersero Biotest, Dreieich, USA, Austria, Belgium, Domestic Anion exchange chromatography TNBFIpolysorbate 80 & 100 No albumin added
Intersero Germany Germany; paid & unpaid dry heat, 100~ C, 30 min
Oclanate Qctapharma Vienna, Austria. Sweden, Ausiria, Germany, goth Precipitations, ion exchange TNBFIpolysorbate 80 & =100 Mo albumin added.
Stockhom, Sweden & United States chromatography Terminal dry heat. 100=C, contains VWE
Lingolsheim. France 30 min at controlled residual
moisture
Wilate Octapharma Vienna, Austria Sweden, Austria, Gemmany, Baoth Precipitations, TNBP/Triton X 100, & >100 No albumin added; contains
United States ion exchange and size exclusion terminal dry heat, VWF and FVIIlin the
chromatography 100° C, 120 min, at physiological ratio
contrelled residual moisture
FACTANE LFB France Westem European unpaid Both Adsorption on aluminium TNBFY polysorbate 80 & > 100 Mo albumin added, contains
hydroxide gel 35-15 nm nanofiltration VWF
lon exchange chromatography
Beriate P C5L Behring Marburg, Germany USA, Austria, Denmark, Both lon exchange chromatography Pasteurization, 60 C, 10 hr 170 Mo albumin, stabilized in
Germany: paid & unpaid amino acids & sucrese
Optivate Bio Products Elstree, England United States paid apheresis Both Cryoprecipitation, heparin and Solvent-detergent and dry 800 Contains VWF
Laboratory glycine precipitation, MPHS heat, 80°, 72 hr

chromatography

Registry of Clotting Factor Concentrate, April 2008




KONCENTRATY FAKTORU Vil

BRAND ‘ COMPANY ‘ SITE OF MANU- ‘ PLASMA SOURCE ‘ EXPORT/ FRACTIONATION VIRAL INACTIVATION SA's alb COMMENTS
FACTURE DOMESTIC FVIIl IU/mg 1
Alphanate Grifols Los Angeles, United States: paid Both Heparin ligand TNBP/polysorbate 80 & =100 Albumin added, contains VWF;
CA, UsSA apheresis chromatography dry heat, 800 C, 72 hr SA wio alb & VWF = 1000-3000
Fanhdi Grifols Barcelona, 1. USA: paid apheresis 1. Both Same as above Same as above =100 Same as above
Spain 2. Spain; unpaid 2 Domestic only
recovered & apheresis 3. to Czech
3. Czech Republic: Republic
recavered & apheresis 4 to Slovakia
4. Slovakia, recovered &
apheresis
Monoclate P CSL Behring Kankakee, IL, United States: paid Both Manoclonal Ab affinity Pasteurization > 3000 Albumin added, no VWWF
USA apheresis chromatography at60° C, 10 hr
Hemofil M AHF Baxter Los Angeles, United States: paid Both Monoclonal Ab affinity & ion TNBP/ Octoxynol 9 Approx. 2000 Albumin added, no functional
BioScience CA. USA apheresis exchange chromatography VWF
Replenate Bio Products Elstree, United States: paid Domestic Maonoclonal Ab affinity & ion TNBPF/ Triton X 100 > 2000 As abave
Laboratory England, UK apheresis exchange chromatography
Amofil Sanquin OY Sanquin, Finland: unpaid To Finland Same as above Same as above = 2000 As above
Amsterdam recovered
Octanativ-M Octapharma Stockhaolm, Swedish unpaid Both Same as above Same as above >2000 As above
Sweden recovered & apheresis
Aafact Sanguin Amsterdam, Netherlands: unpaid Domestic Same as above Same as above = 2000 As above
Netherlands
GreenMano Greencross Seoul, Korea Korea: unpaid Domestic Same as above TNBPF/ Triton X 100 > 2000 As abave
Corp
Cross Eight M | Japanese Red Chitose City, Japan: unpaid Domestic Same as above TNBF/ Triton X 100 & = 2000 As above
Cross Japan nanofiltration

Registry of Clotting Factor Concentrate, April 2008




TABLE 6: HIGHLY PURIFIED FACTOR IX CONCENTRATES

BRAND COMPANY | SITE OF MANU- PLASMA SOURCE EXPORT/ FRACTIONATION VIRAL INACTIVATION SAs alb COMMENTS
FACTURE DOMESTIC FIX [Ufmg !
Berinin-P CSLBehring | Marburg, Germany | United States, Austria, Germany: Both DEAE-sephadex, heparin Pasteurization at 607, 10 hr 146 Anti-thrombin Il &
= Berinin HS paid & unpaid affinity chromatography heparin added;
no albumin added
Immunine Baxter Vienna, Austria Lnited States, Austria, Czech Both lonexchange & hydrophobic Polysorbate 80 & Approx. 100
BioScience Fepublic. Germany, Sweden: interaction chromatography vapor heat, B0=C, 10 hrs, 190 mbar then
mostly paid apheresis 802C, 1hr, 375 mbar
Hemo-B- Shanghai Shanghai, China China: unpaid & paid apheresis Both lon exchange & affinity Solvent! detergent, dry heat > 50 Mo albumin added
RAAS RAAS chromatography & nanofiltration
Octanine F Octapharma Vienna, Austria & Sweden, Austria, Germany & Both lon exchange & affinity TNBP/ polysorbate 80 & nanofiltration >120 Mo albumin added
Lingolsheim, France United States chromatographies
Nanotiv Octapharma Stockholm, Sweden Sweden: Both lon exchange & affinity THEP! Triton X 100 & nanofiltration 150 Mo albumin added
Recovered & apheresis chromatographies
MonoFIX-VF CsL Melbourne, Australia,New Zealand, Both lon exchange & heparin affinity TMEP/ polysorbate 80 & nanofiltration =50 Anti-thrombin 1l &
Bioplasma Australia Singapore, Hong Kong: chromatography heparin added,
Unpaid no albumin added
Christmassin Benesis Osaka, Japan Japan: unpaid Domestic lon exchange & immunoaffinity TNBP/ polysorbate 80; dry heat, 60 C, Approx 170 Albumin added
-M chromatography 72 hr; 15 nm nanofiliration
Almafix Kedrion Ialy Europe & United States: paid & Both Anion exchange, DEAE TNEF polysorbate 80; dry heat 100° C, =100 Anti-thrombin 11l &
unpaid sephadex/sepharose & heparin 30 min; nanofiltration 35 + 15 nm heparin added, no
affinity chromatography (registration pending for nanofiliration) albumin added
BETAFACT LFB France Westem Europe, unpaid Both lon exchange chromatograghy THEP/ polysarbate 80, 10 No albumin added
and affinity chromatography 15 nm nanofiltration
Faktor [X Bintest LFB, France Westem Europe, unpaid Austria & As ahove A3 ahove 110 Mo albumin added
SON Gemmany
Factor [X (Grifls Barcelona, Spain 1. United States paid 1. Both Precipitation & multiple Solvent detergent, > 150 No albumin added
Grifols 2. Spain recovered and 2. Domestic chromatography (including 15 nm nanofiltration
apheresis, unpaid metal chelate affinity)
Alphahine (Grifls Los Angeles, CA, United States: paid apheresis Both lon exchange and dual Solvent/detergent, nanofiliration 210 No albumin added
80 USA polysaccharide ligand
chromatography
Monomine | C3LBehring | Kankakee, IL,USA |  United States: aphatesis paid Baoth Immunoaffinity chromatograghy | Sodium thiocyanate & ultrafifration >190 No albumin added
Nonafact Sanquin Amsterdam, The Netherlands: unpaid Both Immunoaffinity & hydrophobic TNEPY polysorbate 80; 200 or mare Mo albumin added
The Netherlands inferaction chromatography 15 nm nangfiltration
Novact M Kaketsuken Kumamoto, Japan Japan: unpaid Domestic Immunoaffinity chromatography Dry heat, 65¢ C, 96 hr; Approx 200 Albumin added
15 nm nanofiltration
Replenine- |  BioProducts Elstree, England, United States: paid apheresis Both Metal chelate chromatography Solvent-detergent, 200 No albumin added
VF Lab. UK 15 nm nanofiltration

Registry of Clotting Factor Concentrate, April 2008




CREUTZFELDT-JAKOBOVA NEMOC

vCJD — nova forma lidského prionového
onemocneni

3 pripady prenosu vCJD krevni transfuzi
infikovanych darcu ve VB

1 pripad asymptomatické infekce vCJD
u hemofilika ve VB

Neni evidovan zadny pripad prionové nakazy
plazmatickymi koncentraty faktoru.

Cave: dlouha inkubac¢ni doba



REKOMBINANTNI PREPARATY

Od pocatku 90. let 20. st.

Produkce na tkanovych kulturach

VySsi imunogenicita? Studie SIPPET

1. generace F VIl (Recombinate)
Obsah plazmatickych bilkovin v mediu bunécné
kultury i ve finalnim produktu.

2. generace F VIl (Kogenate, ReFacto)
Obsah proteinu v bunéném mediu, ne ve finalnim
produktu



REKOMBIN

V roce 2004 3. generace F VIII (Advate)
Neobsahuje zadné plazmaticke bilkoviny v bunécnem
mediu ani ve finalni produktu

Bunécna linie vysoce rezistentni proti infekci radou
lidskych virt (u produktu této linie nebyl po vice nez
100mil. aplikaci zaznamenan jediny prenos viru).

Purifikace: imunoafinitni chromatografie s
monoklonalni protilatkou; virova inaktivace:
solvent-detergent

3. generace F IX (BeneFIX)



REKOMBINANTNI PREPARATY

Indikace

Nove narozeni tézci hemofilici A (3pacienti/rok)

Kratkodoba profylaxe déti s lehkou formou
(dosud neléceni plazmatickymi preparaty)
Prenasecky hemofilie A, u kterych bude nutno
podavat F VIII v prubéhu porodu
(dosud neléCenych plazmatickymi preparaty)

Stanovisko komise pro hemofilii Pracovni skupiny pro détskou hematologii, 2006



LECBA BUDOUCNOST]

Sirsi zavadéni rekombinantnich produktd v praxi
Pegylované formy

Genova terapie



PEGYLOVANE FORMY

Specificka nekovalentni vazba PEGylovaného
liposomu (liposom s navazanym polyetylen
glycolem) k proteinu F VIII.

Nedochazi ke zmeneé struktury ani funkce F VIII
Preklinické studie na zvirecich modelech

s PEGLip-F VIl prokazaly prodlouzeni
plazmatického polocCasu



PEGYLOVANE FORMY

5 klinickych studii faze | a |l prokazaly delSi
hemostatickou ucinnost PEGLip-F VIII/F VII

Nepotvrdily rozdil ve farmakokinetice mezi
standardnimi a pegylovanymi formami F VIII

Existence jinych mechanismu ucinku zlepSujici
hemostatickou ucCinnost (vazba na neaktivované
trombocyty, vytvoreni komplexu trombocyt-
PEGLip- F VIII/F VII)

Dobre tolerovane, nezvysuji vyskyt inhibitoru

Yatuv R., Robinson M.,Dayan I., Baru M. The use of PEGylated liposomes in the development of
drug delivery applications for the treatment of hemophilia. Int J Nanomedicine. 2010; 5: 581-591.



GENOVA TERAPIE

Transdukce — pfenos cizorodého genetického “Z. |
materialu pomoci viru

Transgen — cizorody gen vneseny do DNA za
uCelem dosazeni zmeny fenotypu

Virove vektory

Vector Transdukce Nevyhody
Retroviry délici se bunky mutageneze
RNA limitovana velikost DNA
genomicka integrace
Adenoviry velké fragmenty DNA pritomnost protilatek
DNA transdukce i nedélicich se bunék | imunitni odpovéd na virové proteiny
episomalné

Adeno-asociované viry | transdukce i nedélicich se bunék | mutageneze
DNA limitovana velikost DNA

parcialni integrace




GENOVA TERAPIE

Klinické studie genové terapie pacientu s hemofilii A

Vector Cilovy organ Pfenos Pocet Vysledek

Ne-virovy omentum kultivace autolognich 12 bez trvalé odpoveédi Roth et

Elektroporace fibroblastu al, 2001

fibroblastl injekce do omentalniho

tuku

Retroviry jatra i.v. 3dny 13 bez trvalé odpovédi Powell et
al, 2003

Adenoviry jatra V. 1 bez trvalé odpovedi White et
al, 2003

(NU:trombocytopenie
hepatopatie)




GENOVA TERAPIE

Klinické studie genové terapie pacientu s hemofilii B

Vektor Cilovy organ Pfenos Pocet Vysledek
AAV virus | sval intramuskularné 8 bez trvalé odpovédi Manno et
perzistence vektoru al, 2003
AAV virus | jatra hepatalni arterie 7 bez trvalé odpovédi High et al,
Transientni F IX >12% | 2004
Manno et

al, 2006




GENOVA TERAPIE

Nove strategie genove terapie
Intraartikularni genova terapie

Autologni transplantace
modifikovanych HSC

Exprese F IX v trombocytech
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