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TRATAMIENTO ACTUAL EN HEMOFILIA

EFICACIA
SEGURIDAD

LIMITACIONES ACTUALES

Inhibidores

Infusiones frecuentes

Coste



NUEVOS TRATAMIENTOS EN HEMOFILIA

TERAPIAS SUSTITUTIVAS (EHL)

TERAPIAS NO SUSTITUTIVAS
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— METODOS PARA PROLONGAR LA VIDA MEDIA

Pegilacion

Unién a la N7~ Unién a
albumina e, 2B Fe-1gG1

Modificacidn de la
secuencia proteica
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e AUMENTO DE LA VIDA MEDIA: PEGILACION

Unién covalente de polietilenglicol (PEG) a una proteina

El PEG son estructuras hidrofilicas lineales de polieterdiol de
varios pesos moleculares

PEGILACION ALEATORIA O “RANDOM?’; unién a los residuos de lisina

PEGILACION DIRIGIDA: a través de un sitio de unién especifico a residuos de

cisteina libres o a través de ingenieria proteica
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AUMENTO DE LA VIDA MEDIA: PEGILACION

® Aumento del tamano de la proteina
® Disminuye su filtracién glomerular

® Reduce la inferaccién con receptores (LRP1 y LDLR)
hepdticos

" Protege de las proteasas

® Aumento de la vida media
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AUMENTO DE LA VIDA MEDIA: UNION A Fc-IgG1

® |nteraccién con el receptor Fc neonatal

" FcRn presente en células endoteliales, monocitos,
macrdéfagos etc.

" La proteina es internalizada dentro de la célula
endotelial por pinocitosis: endosoma

Roopenian DC et al. “FcRn: the neonatal Fc receptor comes of age”. Nature Reviews Immunology 2007;7,715-25
Czajkowsky DM et al. “Fc-fusion proteins: new developments and future perspectives”. EMBO molecular medicine. 2012; 4:1015-28
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AUMENTO DE LA VIDA MEDIA: UNION A Fc-IgG1

El endosoma es acidificado para favorecer la unidn

B'°°d“"‘"'°‘°g“‘:; o *W de la proteina de fusién Fc al receptor FcRn y
—F ==  profeina de fusi y
e T g @) SRR continuar su ciclo hacia la superficie celular

0 Jr\okone ndosome [ ey
/1 0 Y ‘:Vﬂlde ’,’ ;x. &;\

( pcfed i “*—" " la proteina de fusiéon Fc es liberada a la circulacién
) W T bajo condiciones de pH neutro
Ingl?ed FCR";"SG Non-receptor bound proteins
flale )l Q Q P 'com exes a.re d.egraded nthelw

N~ Jf‘ N o, B - " Las proteinas de fusién escapan de la degradacién
Il : de los lisosomas

Monocyte or Lysosome

endothelial cell

Roopenian DC et al. “FcRn: the neonatal Fc receptor comes of age”. Nature Reviews Immunology 2007;7,715-25
Czajkowsky DM et al. “Fc-fusion proteins: new developments and future perspectives”. EMBO molecular medicine. 2012; 4:1015-28
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CONCENTRADOS DE FVIII DE VIDA MEDIA LARGA

FVIII (BAY 24-9027, damactocog alfa pegol), 60 kDa

FVIII (N8-GP, turoctocog alfa pegol), 40 kDa

FVIIl (BAX85S5, rurioctocog alfa pegol), 20 kDa

FVIII (rFVIlIFc, efmoroctocog alfa)

rFVIll-Single Chain (lonoctocog alfa)
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BAY 94-9027, DAMACTOCOG ALFA PEGOL

" Factor VIII BDD modificado con la introduccidn de un
residuo de cisteina en el aminodcido 1804

® Conjugado con 60 kDa de PEG en el dominio A3

" Vida media: 19 h
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i N8-GP, TUROCTOCOG ALFA PEGOL

" FVIlIr pegilado con una molécula de 40 kDa de PEG
" F| PEG se une a una secuencia de 21 aminodcidos del dominio B

® Durante la activacién por la trombina el dominio B es escindido y permite la formacién de
FVIII activado

" Vida media: 19 horas

Thrombln
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BAX 855, RURIOCTOCOG ALFA PEGOL

" Molécula completa de FVIlIr a la que se unen 100 ]
dos moléculas de PEG de 20 kDa

® Unidn a lisinas expuestas en la superficie del

Factor VIl Activity [IU/dL]
>

dominio B

0 12 24 36 48 60 72
Time [h]

T'/2 1.4-1.5 veces mayor que Advate®
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FVIII PEGILADO: RESULTADOS EN PROFILAXIS

PRODUCTO ENSAYO FASE 3 (PTP) ABR APROBACION
30-40 Ul/kg (2v/s) 1.9-4.1
60 Ul/kg/7d 0.96
N8-GP 12-65 afos: 50 Ul/kg cada 4 dias 1.33
) <12 afios: 50-75 Ul/kg (2v/s) 1.95
12-65 anos: 45 £ 5 Ul/kg (2v/s) 1.9 g
PANEEe <12 afios:50 + 10 Ul/kg (2v/s) 3.04 EMA 2017 (AdypoyiB)

Reding MT. . J Thromb Haemost. 2017 Mar;15(3):411-19
Meunier S. Thromb Haemost. 2017 Aug;117(9):1705-1713
Mullins ES. Haemophilia 2017 Mar; 23(2): 238-46
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i rFVIIIFc, EFMOROCTOCOG ALFA

metal ion-mediated non-covalent bond

T glycosylated asparagine CSP sulfated tyrosine 1 disulfide bridge | free cysteine
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2014,;123(3): 317-325

rFVIIIFc, EFMOROCTOCOG ALFA

Phase 3 study of recombinant factor VIII Fc fusion protein in severe
hemophilia A

Johnny Mahlangu,' Jerry S. Powell,” Margaret V. Ragni,” Pratima Chowdary,* Neil C. Josephson,® Ingrid Pabinger,®
Hideji Hanabusa,” Naresh Gupta,® Roshni Kulkami,® Patrick Fogarty,'® David Pemry,'' Amy Shapiro,'? K. John Pasi,'?
Shashikant Apte,’* Ivan Nestorov,'® Haiyan Jiang,'® Shuanglian Li,'® Srividya Neelakantan,'® Lynda M. Cristiano, "
Jaya Goyal,"® Jurg M. Sommer, ' Jennifer A. Dumont,'® Nigel Dodd,'® Karen Nugent,'® Gloria Vigliani,'® Alvin Luk,*
Aoife Brennan,'® and Glenn F. Pierce,' for the A-LONG Investigators

—
o
(=]

M rFVIII-Fc, 25 IU/kg
@ rFVIII, 25 IU/kg

M rFVIII-Fc, 65 IU/kg
@ rFVIIL, 65 IU/kg

Plasma FVIIl Activity, IU/dL

o
=

Plasma FVIII Activity, IU/dL
=}

T T T T 1
0 48 9 144 192 240 %7, 4o o0 0 e 240
Time After Start of Infusion, h Time After Start of Infusion, h

Vida media de 19 h
T'/2 1.7 veces superior al rFVIII

Tiempo 1% tras dosis 50 Ul /kg:
4.9 dias (3.3 dias rFVIII)

Profilaxis 25-65 Ul /kg/3-5 dias:
ABR: 1.6
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e MODIFICACION DE LA SECUENCIA PROTEICA

FACTOR VIl RECOMBINANTE DE CADENA UNICA (Lonoctocog alfa)

® Factor VIl sin dominio B

" Unidn covalente entre cadena pesada y ligera que hace que circule como una sola cadena (single-chain

FVIIl, CSL627)

®  Aumenta su unién al FVYW

" Vida media 14.5 h; 1.4 veces superior al rFVIII

l Flla lFIIalFIIa

AT 1] A2 ol ] as[FAs )

........................... @ Zollner, SB. Thrombosis Research 2013;132: 280-287
Mahlangu J. Haemophilia 2016; 128: 630-637
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LONOCTOCOG ALFA (rFVIII-Single-Chain): PROFILAXIS

‘ ; 2016 128: 630-637
el doi:10.1182/blood-2016-01-687434 onginally published
! online June 21, 2016

Efficacy and safety of rVIlI-SingleChain: results of a phase 1/3
multicenter clinical trial in severe hemophilia A

Johnny Mahlangu, Kazimierz Kuliczkowski, Faraizah Abdul Karim, Oleksandra Stasyshyn, Marina V.
Kosinova, Lynda Mae Lepatan, Aleksander Skotnicki, Lisa N. Boggio, Robert Klamroth, Johannes
Oldenburg, Andrzej Hellmann, Elena Santagostino, Ross |. Baker, Kathelijn Fischer, Joan C. Gill,
Stephanie P'Ng, Pratima Chowdary, Miguel A. Escobar, Claudia Djambas Khayat, Luminita Rusen,
Debra Bensen-Kennedy, Nicole Blackman, Tharin Limsakun, Alex Veldman, Katie St. Ledger, Ingrid
Pabinger and for the AFFINITY Investigators

Journal of Thrombosis and Hormosasis, 15: 636-644 DOIL: 10.1111/jth. 13647

ORIGINAL ARTICLE

Safety, efficacy and pharmacokinetics of rVIiI-SingleChain in
children with severe hemophilia A: results of a multicenter
clinical trial

O. STASYSHYN,* C. DJAMBAS KHAYAT.t G. IOSAVA,} J. ONG.§ F. ABDUL KARIM, K. FISCHER,"*
A. VELDMAN, 11 N. BLACKMAN, {$ K. ST. LEDGER${ and |. PABINGER§§

*Ingtitute of Blood Pathology and Tramsfusion Medicine, National Academy of Medical Sciences of Ukraine, Lviv, Ukraine; tLebanon
Department of Pediatrics, Hotel Dieu de France Hospital, Beirut, Lebanory 3JSC Sdentific-Research Institute of Hematology and
Transfusiology, Thilisi, Georgia; §Brokenshire integrated Heaith Ministries, Inc., Davaa, Philippines: YHemophilia Clinic, National Blood
Centre, Kuala Lumpur, Malaysia; **Van Creveldkiiniek, University Medical Center Utrecht, Utrecht, the Netherlands; +#Clinical R&D, CSL
Belving, Marburg, Germany; 13Clinical R&D, CSL Behring, King of Prussia, PA, USA; and §§Clinical Division of Haematology and
Haemogtaseology, Department of Medicine i, Medical University Vienma, Vienna, Austria

To cite this artide: Stasyshyn O, Djambas Khayat C, losava G, Ong J, Abdul Karim F, Fischer K, Veldman A, Blackman N, St. Ledger K,
Pabinger | Safety, efficacy and pharmacokinetics of rVill-SingleChain in children with severe hemophila A: results of a multicenter clinical trial
J Thromb Haemost 2017; 15: 636-34.

Profilaxis <12 anos: 30-50 Ul/kg, 2 0 3
dias en semana

Profilaxis >12 anos: 20-50 Ul/kg, 2 0 3
dias en semana
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S CONCENTRADOS DE FVIII DE VIDA MEDIA LARGA

Linea
celular

T;2(h) | Mejorat,, Aprobacién Ensayo PUPs

Producto

Bay-94-9027  BHK 19 7i ;2;6 b (*J\’, ig; 8 NO

BAX855 CHO  147+3.8 1.4 veces ?24 d’iﬂiﬁ;@j (N@Tg‘;s;';rgggl )
N8-GP CHO 19 1;'2;;;6 NO (NEé’rZIZSTQ%EO )
rFVIll-Fc HEK293H 19.7+2.3 1.5 veces E?‘;’i jg(;f (N?Tz;s;’;%’; 3
;‘:;’:L Chain CHO — 14.213.7 1.4 veces E(/:féfflgéf (N?ngsf;?gzm

Mancuso ME, Santagostino E. Outcome of Clinical Trials with New Extended Half-Life FVIII/IX Concentrates. J Clin Med. 2017 Mar 28;6(4)
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DEFINICION Y CARACTERISTICAS DE LOS
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CONCENTRADOS DE FVIII DE VIDA MEDIA EXTENDIDA

1. Disenarse siguiendo una tecnologia destinada a
prolongar su vida media

Accepted: 20 January 2018
DOl: 10.1111/hae 13438

REVIEW ARTICLE wiLey Haemophiliaf(T} 2. Ausencia de cumplimiento de parametros de
Defining extended half-life rFVIII—A critical review of the bioequivalencia con un comparador FVIIIr estdndar —
evidence por encima del limite de FDA/EMA del 125% para IC

del 90% para el ratio del AUC

J.Mahlangu!® | G.YoungZ® | C.Hermans®® | V.Blanchette® |
E. Berntorp® | E.Santagostino®

3. Ratio de extension de semivida plasmatica cercano al
limite biolégico impuesto por el FYW (1.4) y un ratio
de aclaramiento reducido medido en un estudio cruzado
de PK con un comparador

EN LA ACTUALIDAD SOLO LOS PRODUCTOS CON MOLECULAS DE FUSION O PEGILACION
CUMPLEN LOS CRITERIOS PROPUESTOS DE EHL
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s CONCENTRADOS DE FIX DE VIDA MEDIA LARGA

FIX (N?-GP, nonacog beta pegol), 40 kDa

FIX (rFIXFc, eftrenonacog alfa)

FIX (rFIX-FP, albutrepenonacog alfa)
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N9-GP, NONACOG BETA PEGOL

" Esun FIXr en el que una molécula de PEG de 40 kDa
se une al péptido de activacién

® Cuando el N9-GP es activado por el FXla, el péptido
de activacion es escindido dejando la forma completa

:ft;i‘{zt::;':njuw \_ L .@) - de la molécula de FIXa

| Serine Protease | FIXa

Ostergaard et al. Blood 2011;118(8):2333-2341
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FIX Activity, IU/mL

N9-GP, NONACOG BETA PEGOL

2011;118(10):2695-2701

Enhanced pharmacokinetic properties of a glycoPEGylated recombinant factor
[X: a first human dose trial in patients with hemophilia B

Claude Negrier," Karin Knobe,? Andreas Tiede,? Paul Giangrande,* and Judi Moss®

08

Treatment
-8 N9-GP
- pdFIX
A rFIX

Vida media de 93 h
T'/2 5 veces superior al FIX
Recuperacién 94% y 20% superior al FIXr y FIXp

Tiempo 1% tras dosis 50 Ul/kg: 22 dias
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CLINICAL TRIALS AND OBSERVATIONS
Recombinant long-acting glycoPEGylated factor IX in hemophilia B:
a multinational randomized phase 3 trial

Peter W. Collins,' Guy Young,? Karin Knobe,® Faraizah Abdul Karim,* Pantep Angchaisuksiri,® Claus Banner,®
Turkiz Girsel,” Johnny Mahlangu,® Tadashi Matsushita, Eveline P. Mauser-Bunschoten,'® Johannes Oldenburg,!!
Christopher E. Walsh,'? and Claude Negrier,'® for the paradigm 2 Investigators

(Blood. 2014;124(26):3880-3886)

Profilaxis

40 Ul /kg cada 7 d

3

Profilaxis

10 Ul/kg cada 7 d

)

.

1,04

2,98

15,58

N9-GP, NONACOG BETA PEGOL

Thiombosis Research 141 (2016) 69-76

Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsavier.com/locate/thromres

Full Length Article

Nonacog beta pegol (N9-GP) in haemophilia B: A multinational phase IlI @Gmm
safety and efficacy extension trial (paradigm™4)
Guy Young **, Peter W. Collins ", Torben Colberg ©, Ampaiwan Chuansumrit %, Hideji Hanabusa®,

Steven R. Lentz |, johnny Mahlangu %, Evelien P. Mauser-Bunschoten " Claude Négrier ', Johannes Oldenburg’,
Turkan Patiroglu ¥, Elena Santagostino', Ramin Tehranchi ¢, Marek Zak ©, Faraizah Abdul Karim ™
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Phase 3 Study of Recombinant Factor IX
Fc Fusion Protein in Hemophilia B

| ™ NEW ENGLAND
| JOURNAL # Menieiynp

The
New England.
Journal of Medicine

2013;369:2313-23

rFIXFc, EFTRENONACOG ALFA

—— rFIX
-o— rFIXFc

Factor IX Activity, with Baseline Correction (1U/dl)

________ gl
H\\
_______________ .
T T T 1
240 300

" Vida media: 82.1 h

" Tiempo 1% tras dosis 50 Ul/kg: 11.2 dias
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o rFIXFc, EFTRENONACOG ALFA

Effect of Sampling Duration on Pharmacokinetic (PK) -
Parameters of Recombinant Factor IX Fc Fusion e T

Association for

Protein (rFIXFc) in the Phase 3 B-LONG Study e

Disorders (EAHAD)
3-5February 2016

Berntorp E,"* Mei B,2 Lethagen S,%4 Li §2 oot S et

‘Lund University, Centre for Thrombosis and Haemostasis, Skane University Hospital, Malmo, Sweden;
*Biogen, Cambridge, MA, USA; *Sobi, Stockholm, Sweden; ‘Copenhagen University, Copenhagen, Denmark

*Presenting author.

+ The PK sampling duration can affect rFIXFc halflife,
clearance, and AUC/dose estimates derived from
compartmental analysis or NCA, which is consistent

with observations in other available FIX products Vidd m ed,'a: ’ O ’ ho ras

The estimated terminal halflife of rFIXFc was
determined to be up to 101 hours with an extended
PK sampling schedule

— In studies utilising 72-hour sampling for rFIX,0"
half-life estimates were longer than those reported
for 48-hour sampling durations, providing further
evidence that longer sampling times result in
longer halflife estimations

PK parameters are one of many characteristics,
including bleeding phenotype and freatment
response, for consideration in clinical decision
making
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Haemostasis

rFIXFc, EFTRENONACOG ALFA

Long-term safety and efficacy of extended-interval prophylaxis
with recombinant factor IX Fc fusion protein (rFIXFc) in subjects with

haemophilia B

K. John Pasi'; Kathelijn Fischer?; Margaret Ragni’; Beatrice Nolan®; David J. Perry‘ Roshni Kulkarnif; Margareth Ozelo’;

Johnny Mahlangu‘ Amy D. Shapiro®; Ros.sl Bakel"’ CarolynM Bennett!'; Christopher Barnes'%; Joh g'%
Tadashi a'%; Huixing Yuan's; Alej iago's; Glenn F Plerce” Geoffrey Allen's; Baisong Mei's
Parent study B-YOND treatment group
Weekly Individualised Modified
prophylaxis  prophylaxis  prophylaxis
B-LONG N =50 N=30 N=13?
Average dosing interval (days), median (IQR) 7.0 (7.0-7.0) 13.7(10.1-14.0) 6.9(4.9-7.0)
Average weekly prophylactic dose (IU/kg), 495(39.9-62.8) 50.2(48.2-61.5) 61.7 (41.5-81.8)
median (IQR)®
Kids B-LONG
<6 years of age cohort N=9 - -
Average dosing interval (days), median (IQR) 7.0 (7.0-7.0) - -
Average weekly prophylactic dose (IU/kg), 64.4 (52.3-665) - -
median (IQR)®
6 to <12 years of age cohort N=10 N=5 N=1¢
Average dosing interval (days), median (IQR) 7.0 (7.0-7.0) 10.0(10.0-10.8) 4.1
Average weekly prophylactic dose (IU/kg), 63.1(59.7-64.7) 66.6(63.3-69.5) 157.9

median (IQR)®

Thromb Haemost 2017; 117: 508-518

" Profilaxis semanal: 20-100 Ul/kg/sem
" Profilaxis: 100 Ul/kg/8-16 dias

" Profilaxis personalizada
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S AUMENTO VIDA MEDIA DEL FIX: UNION A LA ALBUMINA

rIX-FP, albutrepenonacog alfa ‘

" La albumina se une al factor FIX en su porcién C-terminal
" Mediante una zona de unidn que contiene una secuencia escindible idéntica a la regién de activacién del FIX

® Tras la activacién de la proteina de fusién, la albdmina y el péptido de unidn son escindidos formando una
molécula activa de FIX

X
" !'. -
FVila/FT

Albomina

Thrombosis Research 2013; 131 Suppl 2: S6-8
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FIX Activity (1U/dL)

rIX-FP, ALBUTREPENONACOG ALFA

Safety and pharmacokinetics of a novel recombinant fusion protein linking

Blood 2012; 120: 2405-11

coagulation factor IX with albumin (rIX-FP) in hemophilia B patients

20

80

70

60 il 50 |U/kg rIX-FP (n=13)
== 50 U/kg rFIX (n=8)

50

' == 50 1U/kg pdFIX (n=4)
40 == =+5% trough
30
20
10

----------------------------------------------------- =l

0 :

1
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336

Hours

Vida media 91.57 h
T'/2 5.3 veces superior al rFIX
Recuperacién 44% mayor que el rFIX

Recuperacién 29% mayor que el pFIX
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Coagaiation 3t Fbenolysk.

Long-acting recombinant fusion protein linking coagulation factor IX
with albumin (rIX-FP) in children

Resuits of 2 phase 3 trial
Gl Konat’; Herve Cambost?, Chvistoph Maia’, Thierry Lambert!. Semae Kalimed, Tatiana Chernov; Marts B Manceso’;
Jute Cortin¥; Chrtine Voige'’; Yasyae LI, irts Jacote ™, Elena .o Study Groap®

T et b g ot et Vb o, ' s, Lt M v e Uiy, e, ey gy Omv oty S e,
Cum RGNS s VT e Y AX Marals Tty Vet s e TNpate et of Perel v Matun ey 7 Vi s Vessd AT e o Tnteert 0a
e Cps Torte Mww e TU Cmownr Srwee Goors Gt Qi Covmny Ny Snep s saiir o cwegmog ev8 Tone Yyeease Crw
Pt AAph Dt Byt enqie o Tr e (ovie Pardarkes SLC) (4 Corda Oumtne Vagyers M Wicy Vi, Tay W@\ gt of Matrvat
Sy ey "wapts Nt ey Austin Daciion # Medares end OV e, Lty of ey Asrele “O3 Bevey O Cng o My,
[ Y

Semenary teated with con or teo Injections of MLFP (5% O
A getid phae 3 sty evaliated e prarmacclitetics, #ficacy and  32% 10 FY%) L7 wth orw Injection, nd % % of T Peatments
ity of 3 secortinatt baom protan Ireng canaron ke X oo ty ™ gatie Noprect
W Jburtis POLFP) In 27 previoasy thasted M3k ctnn (1211 deveiopad FORMENGN 300 o sl concams wer Ienmfod. Thess
YR Wt svere nd modrately svers haencphila B (factor X memals Indkcats ot X PP & s and effectivs for prewnting and
[Fo] actwmy <2 AT AJ patents Racaived! FOUSING prophyliat o%ce g0 N Chdren e Y
ewery wwven Qi for up o T weeio, Ind Uedted aty Deedng epi  propfylaady ROUTnG prophf s wath fX FP & tastmant intenvan of
10065 0N GIMIFC. The MA3N WIS AININS Of ISP W 1A 4P 1C T4 Miys 3 UMDY Deng IIVETIDESC I CRICTEn WER 10v0n
tours Y, 4350 00QSr TOM prewious FIX BECATO! 300 CRFSCE P MOSKARSY  Wvers  hSMpAED R Clekatingow
" 111 20AAg, 64100 siowor TN previocs FX Testmont T (NCTOTEEXSIY)

medan (01, QN anained potiteos beedng 3 wes 000

12,00, 0.57) 302 ma wmiar betwoen T <6 yean 370 x4 yeos 3 Keywords

FOUER WES 3 WSy med I SrIpPYa 90 of 8 Uy it 300 R facsor X, proghy g,
fior, patignts maireaed 3 maclin touch evel of 114 10K FIX ot HLER

By or weady prophyiaes Owaral, 37.1% of beasng eonocis men

Corramporntere s te Praewil sppert

= 4 Ly e arniad TY TR 3ereg Mutury ey [@ne mmaat

™ et Nt e s Crwn et Mg Corte - nout by Meries et Lot Ty (5 Bevrs,

T b St e Vet L0 0 T Ay Sowen y (md

o #0807 3IISTIE, e #1773 1351006 S Mt 3270

B e At st v o Vg 13, 2710

pa e ¥ rEL bgdertas 1IN
= WAIRONEL o T PROLONG, 7 TROLIGRLY SO GO BYBAKI B TE aeypaie st ary V0.1 HATIIE- 030073
Aopercta. e T

rIX-FP, ALBUTREPENONACOG ALFA

gt K
i ¥
%. 2016 127; 1761-1769
B i doi:10.1182/blood-2015-09-669234 originally published
= online January 11, 2016

Long-acting recombinant coagulation factor IX albumin fusion protein
(rIX-FP) in hemophilia B: results of a phase 3 trial

Elena Santagostino, Uri Martinowitz, Toshko Lissitchkov, Brigitte Pan-Petesch, Hideji Hanabusa,
Johannes Oldenburg, Lisa Boggio, Claude Negrier, Ingrid Pabinger, Mario von Depka Prondzinski,
Carmen Altisent, Giancarlo Castaman, Koji Yamamoto, Maria-Teresa Alvarez-Roman, Christine
Voigt, Nicole Blackman and Iris Jacobs

La profilaxis administrada cada 1 o 2 semanas
reduce significativamente el nimero de episodios
hemorragicos
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rIX-FP, ALBUTREPENONACOG ALFA

ESTUDIO DE EXTENSION FASE 3b (ensayo 3003)

Table 3 Efficacy of rIX-FP prophylaxis in controlling bleeding in an open-label phase 3b extension study (trial 3003) in previously treated male
patients with moderately severe to severe haemophilia B (defined as factor IX =2% IUAML) [27]

Treatment regimen (no. of patients) Median wecks on treatment

Annualized spontancous bleeding rates

Median (IQR)

Modeled® (95% CI)

59 adolescents and adults aged 212-65 vears

PRX q7d (19) 4“4
PRX q7d — PRX q10d® (14) 929
PRX q7d — PRX ql4d (39) 70.1
PRX gql4d — PRX q21d° (10) 63.1
24 children aged <12 vears

PRX q7d (20) 593
PRX q7d — PRX q10d° (6) 71.6
PRX q7d — PRX ql4d° (8) 69.0

0.85 (0.00-2.90)
0.00 (0.00-0.50)
0.00 (0.00-1.24)
0.00 (0.00-0.00)

0.00 (0.00-0.56)
0.00 (0.00-3.06)
1.16 (0.00-2.63)

1.91 (1.09-3.36)
0.31 (0.14-0.70)
0.88 (0.47-1.65)
0.45 (0.07-2.98)

0.70 (0.30-1.60)
2.12 (0.56-8.02)
1.19 (0.56-2.54)

" Adultos/adolescentes: 45 de 52 pacientes (86.5%) cambiaron de profilaxis semanal a cada

10 o 14 dias

® 10 pacientes adultos cambiaron el intervalo de cada 14 dias a cada 21 dias
® 14 nifos cambiaron de una profilaxis semanal a cada 10-14 dias

Lyseng-Williamson KA. Drugs. 2017 Jan;77(1):97-106
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CONCENTRADOS DE FIX DE VIDA MEDIA LARGA

Producto Linea celular| T, (h) Mejora t; ,  Aprobacién Ensayo PUPs
EMA 2017 En desarrollo

No-GP CHO 73 5 veces (Refixic®)  (NCT02141074)
EMA 2016 En desarrollo

rFIX-Fc HEK293H 82-101 3-5 veces (Alprolix®) (NCT02234310)
EMA 2016

rFIX-FP CHO 102 5 veces (Idelvion®) NO

Mancuso ME, Santagostino E. Outcome of Clinical Trials with New Extended Half-Life FVIII/IX Concentrates. J Clin Med. 2017 Mar 28;6(4)
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CONCENTRADOS DE VIDA MEDIA LARGA

¢ QUE CAMBIOS NOS APORTARAN LOS CONCENTRADOS DE
VIDA MEDIA LARGA EN LA PRACTICA CLINICA ?
v ¢ Se reducira el nUmero de infusiones ?

v ¢ Seran mas eficaces ?

v’ ¢ Desarrollo de inhibidores ?
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FACTORES DE VIDA MEDIA LARGA

1

¢SE REDUCIRA EL NUMERO DE INFUSIONES EN HEMOFILIA A?

@ Enero 2017 @ Febrero 2017 @ Marzo 2017 @ Abril 2017

Lun Mar Mié Jue Vie Sab Dom Lun Mar Mié Jue Vie Sib Dem Lun Mar MIé Jue Vie Sab Dom Lun Mar Mié Jue Vie Sab Dom
52 1 5 1 B2l s | 4| s B 1 | = | @ [Eis 13 G
Y 2 | 2 le | 5 ERae & CAE R ARERETY | 1w | e | 7 | ® | e | Saaihz 14 3 | .4 [ s | s |7 el

e 156 - 209 e 104
b
infusi infusi b
- infusiones infusiones E
20 ~ e ~ 20
p al ano L = | (2 . al ano iE
22 229 30 3 31 31
Lun Mar Mié iab Dom
35 1 44 C 4 3
36 4 5 6 8 45 6 7 8 2] 10
a7 " 12 13 ‘: ;: 46 13 14 15 6 17
38 18 19 20 S\ B ——— /2 s e 47 20 211 2 \2\ jzs 24
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v

FACTORES DE VIDA MEDIA LARGA

1

¢SE REDUCIRA EL NUMERO DE INFUSIONES EN HEMOFILIA B?

@ Enero 2017 @ Febrero 2017 @ Marzo 2017 @ Abril 2017

Lun Mar Mié Jue Vie Sab Dom Lun Mar Mié Jue Vie Sab Dom Lun Mar Mié Jue Vie Sab Dom Lun Mar Mié Jue Vie Sab Dom

e 104 e ]18-36

L ] L] - -

infusiones infusiones
20 15 I -~ 7 18 ’ ~ 9 20

29
21 2 23 24 c qno 14 25 30 24 25 2% c cno 16 27
22 29 30 3 31 31
Lun Mar Mié ab Dom Lun Mar Mié ab Dom
35 1 44 1 3
36 4 5 6 8 45 6 7 8 10
4 15

37 1" 12 13 \ /1 = 46 13 14 15 \ 6 17
38 18 19 20 21 ™zzrezeores — B n® Y 2 % 47 2 21 22 23vzrew zo o™ T 20U ZT 27 23 24
39 25 26 27 28 29 30 4 30 M 48 271 28 29 30 52 25 2 27 28 29 30 31
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FACTORES DE VIDA MEDIA LARGA

SSERAN MAS EFICACES EN HEMOFILIA A?

Mayor AUC, menos sangrados subclinicos. Mayores niveles valle, menos sangrados espontdneos

Producto Profilaxis Cero sangrados Demanda: 1 infusién para
(ABR) (%) detener la hemorragia

Bay-94-9027 2.87 25 21%

BAX855 1.33 40 84%

N8-GP 1.9 38 926%

rFVIll-Fc 1.6-1.96 46 87-93%

rFVIll-Single Chain 1.14 43 93.5%
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SSERAN MAS EFICACES EN HEMOFILIA B?

Mayor AUC, menos sangrados subclinicos. Mayores niveles valle, menos sangrados espontdneos

Cero sangrados Demanda: 1 infusién para

Producto Profilaxis (ABR)

(%) detener la hemorragia
(ﬁiﬁf 2.9 ' 86%
i, »
. ®
i |
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1

FACTORES DE VIDA MEDIA LARGA

¢DESARROLLO DE INHIBIDORES?

B - Fc-fused FVIII

B CELL ANERGY TOLEROGENIC BYSTANDER T CELL

TOLERANCE

R

FcyRilh

\ - = “
=" Fe-derived
Tregitope

- Inhibition of B cells activation - APC maturation blockade - Activation of Fc-specific Treg cells

C - PEGylated FVIII

I hq-ﬁ
é;'gb "{4
Fvill IMMUNE IGNORANCE

AN
g X
2

=

G S EOf FUM, upciie - Alteration of B cells epitopes
- Inhibition of antigen processing & presentation B

Ing M. Immunogenicity of long-lasting recombinant factor VIl products. Cell Immunol. 2016 Mar;301:40-8
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¢DESARROLLO DE INHIBIDORES?
Perfil de inmunogenicidad

(search Q)

Advanced Search

v’ AFSTYLAM presentaba menos epitopes
capaces de generar respuesta inmune

que FL-rFVIIl'y BDD-rFVIII

Leading the way in experimental and clinical research in hematology

Advertisement

60th ASH® Annual Meeting
and Exposition

San Djego, California » December 1-4, 2018

NOVEMEER 1

# About Authors Submit Subscriptions = Classifieds Blood journals» f W @& in

v Lo captacién de AFSTYLA™ por las
células dendriticas era menor, debido a

Current Issue First Edition Collections All Issues Abstracts Article Types Video Library

Profiling and Comparing the Immunogenicity of a Novel Single-Chain FVIIl Molecule (rvIIl- suU fuerfe union GI FVW
SingleChain) for the Treatment of Hemophilia a

Eugene Maraskovsky, Anne Verhagen, Huy Huynh, Adriana Baz Morelli, Stefan Schmidbauer, Sabine Zollner, Jerry S. Powell, Katie St Ledger, Alex Veldman, and
Marco Hofmann

Blood 2016 128:4960;



NUEVOS TRATAMIENTOS EN HEMOFILIA

TERAPIAS SUSTITUTIVAS (EHL)

TERAPIAS NO SUSTITUTIVAS
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e TRATAMIENTOS CON OTRAS DIANAS TERAPEUTICAS

Nuevos tratamientos que restauran la hemostasia por

diferentes mecanismos de accion

’ '

Facilita la interaccion Antitrombina Inhibidor de la via del FVIll [FIX produccion

enfre FIXa—FX factor tisular

Emicizumab RNAi Anti-TFPi Terapia genica

V S e g
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ANTICUERPO ACE910 (EMICIZUMAB)

A FVilla

Phospholipid membrane

B Bispecific antibody

Phospholipid membrane
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ANTICUERPO ACE910 (EMICIZUMAB)

Hemofilia A con o sin inhibidor
Buena disponibilidad por via subcutanea

Vida media: 4-5 semanas
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Primary outcome

HAVEN 1: HEMOFILIA A CON INHIBIDOR

30

62.9% of patients
experienced zero
treated bleeds

nN
o

n
o

R195% CT)
o

o

§ &

87 % reductionin ABR
(relative risk, 0.13; p < 0.0001)

2.9
(1.69-5.02)

ArmA
(emicizumab prophylaxis, n = 35)

AmB
(no prophylaxis, n = 18)

5.6% of patients
experienced zero
freated bleeds

/

Reduccion de los episodios de sangrado
en un 87% con emicizumab

Oldenburg J. Emicizumab Prophylaxis in Hemophilia A with Inhibitors. N Engl J Med. 2017 Aug 31;377(9):809-818.
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Intra-patient comparison of ABR with emicizumab vs previous

bypassing agent prophylaxis

Annualised treated bleed rate (n = 24)

79% reduction
(relative risk 0.21, p=0.0003)

157

ABR (95% CI)
=

Bypassing agent prophylaxis
during NIS

Armn C 1.5mg/kg emicizumab

Patients with zero treated bleeds

Bypassing agent prophylaxis
during NIS

12.5% had
zero treated
bleeds

70.8% had
zero treated
bleeds

HAVEN 1: HEMOFILIA A CON INHIBIDOR

Reduccién de la ABR en un 79%
mientras estaban en profilaxis con
emicizumab en comparacion con la
profilaxis con agentes bypass

Oldenburg J. Emicizumab Prophylaxis in Hemophilia A with Inhibitors. N Engl J Med. 2017 Aug 31;377(9):809-818.
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HAVEN 2: Efficacy, safety and
pharmacokinetics of once-weekly prophylactic
emicizumab (ACE910) in pediatric patients
(<12 years) with hemophilia A with inhibitors:
interim analysis of single-arm, multicenter,
open-label, phase 3 study

Guy Young', Johannes Oldenburg?, Ri Liesner?, Victor Jiménez-Yuste?,
Maria Elisa Mancuso®, Tiffany Chang®, Marianne Uguen?,
Christophe Dhalluin?, Christophe Schmitt’, Sabine F
Midori Shima?, Rebecca Kruse-Jarres?

HAVEN 2: PACIENTES PEDIATRICOS CON INHIBIDOR

Reduccion del ABR un 99% con emicizumab frente a la profilaxis con BPA

® Prior prophylactic BPAs m HAVEN 2
34,24

40

)

31,76

w
o

243
17,96 17,9

14,27 .45
\v 9.25 : l 11,02x
2% 0 00 0 0 o" 0‘.0‘ Io ]o
L] ﬁ L] 1 T T L] L] L] L]
3 4 5 6 7 8 10 13

0
9 11 12

N
o

—
o

Calculated ABR
eated bleeds

(tr

o

Patient

Number of treated
bleeds (prior
BPAs/HAVEN 2)

Follow-up (days)
(prior
BPAs/HAVEN 2)
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The NEW ENGLAND

]OURNAL of MEDICINE

AUGUST 30,

Emicizumab Prophylaxis in Patients Who Have Hemophilia A
without Inhibitors

5t 1|— angu, ). ¢ Olde b -
C. Dhalluin, M. € I }' \‘\ 3| h Shima, ]I Adamkawicz, E. Asikanius, G.G. Lev)- d R K J

Pre-study

episodic FVIIl

grier, M, Niggli, M.E. Mancuso, C. Schmitt, V. J ‘r ste, m:u-'.-)n.

HAVEN 3: HEMOFILIA A SIN INHIBIDOR

~Arm A: Emicizumab
1.5 mglkg QW
‘maintenance (n=36)

R ~ Arm B: Emicizumab
2:2:1 * 3mghkg Q2W
maintenance (n=35)

'/_\“"1@! prophylaxis




XIII jornadas

farmacéuticas
SOBRE EL TRATAMIENTO

HEMOI
Ol OC|

uuuuuu

Arm A: Arm B:
Emicizumab  Emicizumab Arm C
1.5 mg/kg 3 mg/kg No
Qw Q2w prophylaxis
Endpoint n=36 n=35 n=18
2";?:;" SZZ:CY 29.6 31.3 24.0
i (17.3-49.6)  (7.3-50.6) (14.4-25.0)
ABR, model 1.5 1.3 38.2
based* (95% CI)  (0.9; 2.5)  (0.8; 2.3)  (22.9; 63.8)
E;’e’;’;" %":‘9;;: 55.6 60.0 0.0
’ (88.1; 72.1) || (42.1;76.1) | (0.0; 18.5)

Cl)

ABR (95% CI)*

w
O

N W
0 O

N
o

O O0h O U

HAVEN 3: HEMOFILIA A SIN INHIBIDOR

96% 97 %
[\(IQE%R] reduction reduction
63.8)
[VALOR]  [VALOR]
(0.9; 2.5)  (0.8; 2.3)
— I
No Emicizumab Emicizumab
prophylaxis QW Q2W
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Endpoint

Duration of efficacy
period,

median (min-max), weeks
ABR, model based (95%
cnt

Patients with zero bleeds,
% (95% CI)

HAVEN 3: HEMOFILIA A SIN INHIBIDOR

337 (20.1-
48.6)

1.5 (1.0; 2.3)

54.2
(39.2; 68.6)

30.1 (5.0-45.1)

4.8 (3.2;7.1)

39.6
(25.8; 54.7)

ABR' (95% Cl)

68% reduction
P<0.0001

NIS: FVIII Emicizumab
prophylaxis Qw
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EVENTOS ADVERSOS GRAVES

3 MICROANGIOPATIAS TROMBOTICAS Y 2 EVENTOS TROMBOEMBOLICOS

v'los 5 pacientes habian recibido dosis altas de CCPa

v/ Estudios realizados in vitro han observado que la trombina
generada es significativamente superior cuando se administra
emicizumab+CCPa que cuando se administra emicizumab+rFVlla

v’ Se recomienda evitar el uso de CCPa en pacientes que sangren
durante el tratamiento con emicizumab
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HEMLIBRA

Phospholipid Bilayer

EMICIZUMAB: HEMLIBRA®

EMICIZUMAB HA SIDO APROVADO:

v FDA Noviembre 2017 profilaxis en pacientes
adultos/pedidtricos con hemofilia A con inhibidor

v EMA Enero 2018: pacientes con hemofilia A con
inhibidor

v FDA Octubre 2018: pacientes con hemofilia A sin
inhibidor
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i B MOLECULAS ANTI-TFPI

1

v

Anti-TFPI anti ins

K2 domain
Concizumab and PF-
0674 from Pfizer

Anti-TER| antibody against K1 &

BAY-1093884 from Bayer

4

Chowdary, P. Inhibition of Tissue Factor Pathway Inhibitor (TFPI) as a Treatment for Haemophilia: Rationale with Focus on Concizumab. Drugs. 2018 Jun;78(9):881-890.
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CONCIZUMAB: ENSAYO FASE 1B

1

Journal of Thrombosis and Haemostasis, 16: 1-12 DOL 10.1111/jth.14272
ORIGINAL ARTICLE
journal of
thrombosis and haemostasis = = . -
A randomized trial of safety, pharmacokinetics and

pharmacodynamics of concizumab in people with hemophilia A

H. EICHLER,* P. ANGCHAISUKSIRI, ¥ K. KAVAKLI,f P. KNOEBL,§ J. WINDYGA 1

V. JIMENEZ-YUSTE, ** A. HYSENI Tt U. FRIEDRICH+t{ and P. CHOWDARY {1}
*Institute of Clinical Hemostaseology and Transfusion Medicine, Saarland University and University Hospital, Homburg/Saar, Germany;

tDivision of Hematology, Department of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; {Department of
Hematology, Ege University Children's Hospital, lzmir, Turkey; §Department of Medicine 1, Division of Hematology and Hemostasis, Medical
University of Vienna, Vienna, Austria; Y{Department of Disorders of Hemostasis and Internal Medicine, Institute of Hematology and
Transfusion Medicine, Warsaw, Poland; * *Hematology Department, La Paz University Hospital, Madrid, Spain; t1Research and Development,
Novo Nordisk A/S, Copenhagen, Denmark; and {iKatharine Dormandy Haemophilia Centre and Thrombosis Unit, Royal Free London NHS
Foundation Trust, London, UK

Fuer:
(WpuackweLL

To cite this article: Eichler H, Angchaisuksiri P, Kavakli K, Knoebl P, Windyga J, Jiménez-Yuste V, Hyseni A, Friedrich U, Chowdary P.
A randomized trial of safety, pharmacokinetics and pharmacodynamics of concizumab in people with hemophilia A. J Thromb Haemost 2018;
https://doi.org/10.1111/jth.14272.
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v \
A First dose Last dose
m i | «— 0.8 mg kg!
E 1000 { | ~—= 0.5 mg kg~
| — 1
;g__ | : 0.25 mg kg~
L= I
oE 1004 L
EZ
3=
=] 10
=
[%]
&)

Time {days)

\/Fcrmacocinéﬁca de concizumab no lineal

v/ Disminucién de los niveles y actividad residual de TFPI, dosis dependiente

CONCIZUMAB: ENSAYO FASE 1B

m
g

== 0.8 mgkg!

«— 0.5mg kg
~= 0.25 mg kg

Unbound TFPI {relative to BL)

Unbound TFPI (ng mL™")

« 0.Bmgkg!
« 0.5 mg kg!
* 0.25 mg kg1
» Placebo

-

., L]
L T Ll T Sy

T T T T T T T L] =] ol )‘b
i0 20 30 40 50 60 7O 80 i@@\)’&} o

Concizumab {ng mL-1)

o
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CONCIZUMAB: ENSAYO FASE 1B

>

2501
s 2004 :t
< 150 v’ La generacién de trombina aumenta con la
E
£ 1004 dosis de concizumab
3
% 50
. v El pico de frombina generado es mayor
cuanto menor es la actividad residual de TFPI
c
250+ v , .
Menor nimero de sangrados en los pacientes
— 2004 a . . . 7
£ : > que recibieron la dosis mds elevada de
£ 150 - " .
. I i e S o gl concizumab
£ 1004 i . Frve WP
| e aamm. e
S B e e s>
S e
0 T
se o
7 rﬁ,‘:g ;ﬁp

% unbound TFPI normalized to baseline
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Es una molécula de RNA de interferencia que silencia los genes asociados a la produccidn de antitrombina por

los hepatocitos

ALN-AT3, FITUSIRAN

N

IE

COAGULATION CASCADE |
|
(occurs in circulation) ATIII siRNA

Extrinsic System

Intrinsic System
GalNAc
Surface contact Tissue factor | ) =
4 *
¥ Factor XIl —> Factor Xlla Factor VIl ——» Factor Vila | |
ASPGR l\_. Y/ Endosome
X N “/
PF-3 /
2
Factor Xl —> Factor Xla Ca PN Recycling

/5

/ g ATIII mRNA
A

Factor IX —> Factor IXa

No AT
synthesis

Factor VIII

(fibrin)

Factor X — Factor Xa ATIN
Reduced
PF-3 inhibition
ca).
Factor V
Factor Il —> Factor lla
(thrombin)
0 20 40 60 80 100
Days after ATIII siRNA
Factor XIll — Factor Xllla Factor | —> Factor la u

i 18
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Reduccion de

AT (%)

Pacientes ABR Efectos adversos

_ 0.015-0.075 mg/kg/s .
Fase 1 (001) HA, HB (N=30) 0.225-1.8 mg kg /mes 70-89 - Reaccidn local
_ Reaccién local
Fase Il (002) HA, HB (N=33) 50 mg/mes 78-88 1.7  Elevacién transaminasas
HA-I, HB-I 80 mg/mes .
Trombosis seno cavernoso
HA-I; HB-1 (N=54) 80 mg/mes
Fase lll (003) A demanda 80 mg/mes ) ) )
Fase lll (004) 7 HB (N=120)
Profilaxis

Machin N, Ragni MV. An investigational RNAI therapeutic targeting antithrombin for the treatment of hemophilia A and B. J Blood Med. 2018 Aug 22,9:135-140
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ORIGINAL ARTICLE

Targeting of Antithrombin in Hemophilia A
or B with RNAI Therapy

K.J. Pasi, S. Rangarajan, P. Georgiev, T. Mant, M.D. Creagh, T. Lissitchkov,
D. Bevan, S. Austin, C.R. Hay, |. Hegemann, R. Kazmi, P. Chowdary,
L. Gercheva-Kyuchukova, V. Mamonov, M. Timofeeva, C.-H. Soh, P. Garg,
A.Vaishnaw, A. Akinc, B. Sarensen, and M.V. Ragni

N Engl J Med 2017; 377:819-28



XIII jornadas

farmacéuticas
SOBRE EL TRATAMIENTO
DEL PACIENTE HEMOFILICO ¥
COMPLICACIONES ASOCIADAS

MADRID
IEMBRE. 2018

ALN-AT3, FITUSIRAN

B Participants with Hemophilia on Once-Weakly Regimen (Part B)

Mean Artithrombin Activity Relat ve
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C Paricipants with Hamophiliz on Once-Manthly Regimen [Part C}

Mean Antithrombin Adt ivity Relative

to Basaline
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Reduccidn de la sintesis de AT es dosis dependiente

Semanal: dosis 0.075 mg/kg disminucién de AT
61%

Mensual: dosis 0.225 mg/kg disminucién de AT
70%; dosis 1.8 mg/kg disminucién 89 %

Dosis fija mensual: 80 mg, disminucién 87 %
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® Healthy volunteers
® Hemophilia A
® Hemophilia B
--- Hemophilia A and B at
baseline (median)

Antithrombin Level (%)

Cuanto menores son los niveles de AT mayor
es la generacidn de trombina

Una reduccidn de los niveles de AT >75%
produce un pico de trombina similar a los
voluntarios sanos
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" EFICACIA: ensayo en fase Il (33 pacientes, 14 con inhibidor)

v Pacientes sin inhibidor en profilaxis: prefitusirdn ABR: 2; fitusirdn ABR: 1.7
v Pacientes con inhibidor: prefitusirén ABR: 38; fitusirén ABR: O
v’ Disminucidn de AT 80%, ABR: 1

= EVENTOS ADVERSOS: toxicidad hepdtica, trombosis en seno cavernoso

Machin N, Ragni MV. An investigational RNAI therapeutic targeting antithrombin for the treatment of hemophilia A and B. J Blood Med. 2018 Aug 22,9:135-140
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: | CONSIDERACIONES FINALES

Los concentrados de factor de vida media larga son mds eficaces: mayor AUC y niveles
valle mas altos

EHL: profilaxis mdas eficaz y aumento de la adherencia

Ventajas de las nuevas moléculas (emicizumab, concizumab y fitusirdn): administracién SC,
mayor vida media, mayor nimero de indicaciones

Precaucidn: eventos tromboembdlicos

Presente y futuro prometedor en el tratamiento de los pacientes con hemofilia



