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Kackag cBepTbiBaHUSA KPOBU

# HasBaHue CeoiictBa | NyTb
’ PK I dubpuHoreH E, |

I MpoTpombuH BK3, CI El
X” XI Ia @MW@ TkaHeBbIV daKTOp,
m i TpombonnacTuH H3K E
._. @ IV Ca++ HaK E, |
\" AC-rnobynuH, npoakcenepuH | HIK E, |
|Xa V| IaJ VIl MpoKoHBEPTUH BK3, CN E
AHTUreModUnbHbLIN

Vil rnobynuH H3K I
(VWFJ [IV) (VI I I)‘ ‘@ IX ®akTop Kpucrmaca BK3, CI |

( ‘ ‘ X ®akTop Crioapra-lpayspa BK3, CIl E
X )—& (Xa}—[ X ) MpealwecTBeHHNK

S ¥ XI TpombonnacTuHa cn |
V Xl ®dakTop XaremaHHa cn I
®dubpuHonurasa (a), pubpux-

dakTop Pnetyepa,
NAa3mMeHHbIN
PK npeKkannukpeuH cn E, |

@—» m X1 cTrabunusmpyrowmin paktop Tr E, |
@ m vWF dakTop Bunnebpanaa H3K |

®akTop PuUTLKEpanbaa,
BbICOKOMO/IEKYNAPHbIN
HMWK | KMHMHOreH nnasmbl H3K |




depMeHTHbIE KOMMIEKCH
Kackanoa

TeHa3a TeHasa
BHELLUHEro nyTu BHYTPEHHEro nyTu

VIIIHC

[MpoTpoMbuHasa



Structure of “X-ase” complex

Fay. Blood Rev. 18:1-15, 2004.

Enzyme complex «X-ase».
FVllla (left) n FIXa (right)
are attached to cell
membrane. Catalytic
residues of FIXa are
shown in yellow. Area of
direct contact between
FVlilla and FIXa are loop
558 in A2 domain of
FVllla (red) and alpha
helix 330 in FIXa (blue).



benkoBbie paKTopbl CBEPTLIBAHUSA
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Gla-AdOMEeH N TaMMa-
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Gla-aomeH obecne4vynBaeT cBA3bIBaHUE C
MemMbpaHomn

Gla domain



Hacneoyemble naTonornm CUCTEMb
remMocTasa

HazBaHue YacTtoTa Tvin N3MeHeHHbIN reH
HacneagoBaHUA

[emodpunma A 1:10000 X- Xpomocoma ORVI]
[emodpunma b 1:50000 X- Xpomocoma P IX
[emodomnus C 1:100 000 AytocomanbHbin D XI
peLeCCMBHbIN
bonesHb ooH 1:10000 AyTtocomarnbHbin,  PakTop OoH
Bunnebpanata (KNMMHMNYeCcKn JOMUHAHTHbIN Bunnebpanata
3Ha4YnMble NN PELIECCUBHBIN
doopMbl)
BpoxaeHHas 1:5000 AytocomanbHbin AT I
HeaQoCTaTOYHOCTb JOMUHAHTHbIN

aHTUTpoMbuHa



[emodpunnuna

* [emounusa A n B — X-cBA3aHHbIE
peLeccuBHbIe reHeTu4eckmne
3aboneBaHus, Bbi3biBblaeMble JedeKTamun
reHoB dpakTtopos VI n IX.

« HacToTa BCcTpeyaeMoCTu OKomno 1 cny4yad
Ha 5000 My>X4MH ana Au 1 Ha 30 000
MY>XXYMH Ongs B.

* TpebyoT NOCTOSAHHON 3aMeCTUTENLHON
Tepanmu pakTopamm CBEPTLIBAHUSA KPOBW.
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*['eH pVIII HaxoguTcs B X XpoMocoMe (Xq28)

«[1nnHa 186 T.Mn.0., 26 3K30HOB (NPUBNN3NTENBLHO COOTBETCTBYIOT AOMeHaM berka VIli).
«JnnHa mPHK - 9 T.n.0. (kognpytowasa obnacts 7053 n.0.)

*[JNNHHbIE NHTPOHBI (14-32 KO)

*Hanbonee 4yactas mytaumsa npm remogmnum — B CaMom AnNnUHHOM U3 NHTPOHOB (Ne22,
32kb)



OcobeHHoCcTN remopunum A

* Heobxogmmbl perynapHble nHdy3um
npenapartoB, cogepxxalimx OVl

« HacTtoe 3apakeHue naymeHToB BUPYyCOM
renatuta C nu B4

* HEKOHTpONMpyembie KpOBOTEYEHUS
TPEOYIOT CIOXXHOIO XUPYPru4ecKoro
BMELLaTEeNbCTBA

* [TogBneHune nurnoutopa PVl (aHTHUTEN)
ABNAETCH YacTbIM coObITUEM, 0,0 40%
cly4yaeB



Tepanusa remopunum A

Bug tepanum Adpchektn | Puck NMpuMmeHnmMmocT
B-HOCTb 3apaxkeHu b MPU HaNU4YnU

f UHrMbutopa
BUpycamMu

[MepenunBaHune HU3Kas + Huskas -

nnasmbl KPOBU

Kpnonpeuunurar BblCOKasd + Hunskas +/-

KoHueHTpaT ®VIII BbICOKas +/- CpenHss +/-

BbICOKOOUMLLEHHBIN  BbICOKAs +/- Bbicokas +

VI

PekoMBUHaHTHbIN BblCOKas - Bbicokas +

VI

[MpoTpOMOUHOBLIN cpeaHss +/- CpenHss o

KOMMMEKC npu

NHIMBUTOPHON

doopme

®Vlla npu BblCOKas - Bbicokas +

s
1A1 II'I‘RI"I'I'\Y\I 1/ A
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Ha3BaHue

Kogenate®,
Helixate®

Kogenate FS®,
Kogenate Bayer®,
Helixate FS®,
Helixate NexGen®

\ /111

Recombinate®,
Bioclate®

Advate®

NMpoussoauten
b
MokoneHue

PaspeweHune Ha
npoaaxy B
CLIA

npoayueHT
bl€ reHbl
benkn e
KynbTyparibHOU
cpege
UMmmMmyHO-
acdbduHHan

Xpomartorpadu
A

Ctabunusarop

ELTV: (&
NHAKYMBaAL W5

Bayer

1993

Healthcare
2
2000
BHK
FVIII

benku nnasmobl KpOoBU
yerioBeka

UCA

OBEYECKUN CbIBOPOT!

HTOM 1 PaCTBOPUT!

[a

Caxaposa

il

Baxter

1992

CHO

2003

FVIII, vWF

BECA, anpoTUHMH

[a

UCA

HeTt

MaHHuTON

’

Tperanosa

bii anbbymuH, BCA — Bbl4nii CbIBOPOTOYHbIN anbﬁ VH,
M, H® — HaHodunsTpalh@CTeEPU3aLINA

Rekacto™ R: Izlancttlz)az;:@’
Pfizer
2 3
2000 2008
CHO
FVIII BDD SQ
ECA Het
[la Het
Caxaposa
aP aP, HO



OcobeHHOCTN PEKOMONHAHTHOIO

VIl

* lckntountenbHo AnnHHas KQHK -9 1.n.o.

» OrpaHn4yeHHas cekpeunsa npoaykra
KneTkamu

* HectabunbHOCTL NpoaykTa B
KyNbTypanbHoOW cpeae

* bonbLwon pasmep nonunentTuaga — TpedyeT
MCNONb30BaHNA KPYNMHOMOPUCTbIX
COpOEHTOB

* [ToBbILWEHHbIE TPEOOBAHUS K OTCYTCTBUIO
MOCTOPOHHMX NPUMECEN U UHAKTMBALIUK
BMPYCOB



dVIIl ¢ aeneunen B-opomeHa
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NHo- -COOH
rVili SRE AIEPR SFSONSR —— —— ———————————— E(TRT
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rVHil RS AEPR RARAR— — — — — — — — — — — — — — — — — - EITRT

Lind P. et al, Eur. J. Biochem. 232, 19-27 (1995)



PekomMbnHaHTHbIN VIl ¢ geneumen
B-JomMeHa

a b C
1 2 3 4 1 2 1 2 3 4 5
200 kDa =
. - : W— o o—
- ; prres
97 kDa 5 [ & -
s = — =
68 kDa = =
|
45 kDa = -—
— - -

Fig. 3. Western blot analysis using polyclonal anti-(factor VIII) anti-
bodies raised against plasma factor VIII. (a) Type 1 factor VIII dele-
tion derivatives: lane 1, plasma factor VIII; lane 2, r~-VIII SRE; lane 3,
r-VIII TRE; lane 4, r-VIII HRE. (b) Type 2 factor VIII deletion deriva-
tives: lane 1, r-VIII SQ; lane 2, r-VIII RH. (¢) Type 3 factor VIII deletion
derivatives: lane 1, r-VIII RE; lane 2, r-VIII RRE; lane 3, r-VIII R3;
lane 4, r-VIII R4; lane 5, r-VIII RS.

Lind P. et al, Eur. J. Biochem. 232, 19-27 (1995)



OumncTtka pekombuHaHTHoro Viil
6e3 ncrnonb3oBaHUA aHTUTEN

Toyopearl AF-Epoxy
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S. Knor et al Journal of Thrombosis and Haemostasis, 2008, Vol. 6, 470-7



J I YOURUNUYVINIA I VIV WdAdnNivpya

X

MHH HoHakor anbda (ToproBoe Ha3BaHue beHeduke),
onobpeHH anga npumeHennsa B CLUA n ctpaHax EC B
1997 .

[Mony4yatoT B knetkax CHO, KynsTUBUPYEMbIX B
nuTaTenbHOWU cpeae, He coaepkallen CbiIBOPOTKU UK
OPYrx Npo4yKTOB XXNUBOTHOMO NPOUCXOXAEHUS.

BblgeneHne n o4nCcTKy pekoMonHaHTHOro FIX npoBoasaT
NpuY NOMOLLM YeTblpex XpomMmaTtorpagouyeckmnx ctagmu, He
NCnonb3yss UMMYHoadUHHYO XpomMmaTtorpaduto.

[TloTeHumnanbLHO NPUCYTCTBYOLLME BUPYCHI yOansoT npu
NoOMOLLM HaHOUNLTPaLUUK Ha PUNBTPE C NOPOrom
oTcevyeHund 70 k[a.

B rotoBoU nekapctBeHHOU doopme HOoHakora anbda He
NCNOSb3YyETCH anbOyMnH YeroBeka.

dnakoHbl Mo 250-2000 ME nnodunmnsosaHHoro 6enka
(~1-Q M) ¥YDAHeHe NN KOMHATHOI TemMmnoenatTvne



MeToabl BUpyC-MHakTuBaLmm

bmnornornyecknx cyoctaHumnm
 ObpaboTKka OeTepreHToM U
PacTBOPUTENEM
* YOoaneHue npu xpomartorpagpumu
 [lacTepusauunsa B pactBope
* TennoBasi obpaboTka nmodunmnsara
* HaHounbTpauua npn noMmoLum memoépaH

» CTaHpapTHas uenb npu paspaboTke
NPOLIECCOB BUPYC-MHAKTUBaLUN —
MOHWXXEHME TUTPa MOAENbHbIX BUPYCOB Ha
7-14 NODSAOKOB.



PekoMOHaHTHbIN doakTop Vlla

MHH anTakor anbda (akTMBNpoOBaHHLIN), TOProBoOE —
HosoCaBeH PT.

[Toka3aHust — KpOBOTEYEHUSA NP NHIMOUTOPHOU popme
remopunum, npnobpeTeHHast remopunus

®dniakoH ¢ nmodmnnmaaTtom 1-8 Mr 1 LLUNPUL, C paCTBOPUTESNEM.
TunnyHasa go3npoBka — 90 MKr/Kr B/B OOMOCHO KaXable 2 4 0
NpeKkpaLleHNA KPOBOTEYEHUS

Cnocob nony4yeHunst — cekpeuunsa krnetkamm BHK B
KynbTypanbHY0 cpeay ¢ CbIBOPOTKON, UMMYHOaMdNHHaS
XpomaTorpadusi, akTuBaLnsi Mpu O4NCTKE, BUPYC-
MHaKTMBaLUUA OETEPreHTOM U HaHOUNbTPaLUneEN

TonbKo 3% BblnyckaemMoro npenapara UCcrnonb3yTcs Mo
Ha3Ha4YeHWto, ocTanbHble 97% - ANA OCTAHOBKU
KpOBOTEYEHUN Pa3NMYHOWU STUOSOTUN.



TexHonormsa nonyyeHus
doakTopa Vlla (upstream)

=

KynbTypa B 61opeaktope | i, ~




TexHonormsa nonyyeHus




...a study published in the New England Journal of Medicine reviewed reports of
adverse events with NovoSeven in FDA’s Adverse Event Reporting System database
from March 25, 1999 to Dec. 31, 2004. Among 431 adverse events, 168 described 185
thromboembolic events. About 151 reports were due to use of NovoSeven for off-label
indications: in patients without hemophilia.

...Novo Nordisk withdrew a pending supplemental application in the European Union
(EU) for treatment of acute intracerebral hemorrhage (ICH) in adults after EU
authorities had requested additional safety and efficacy data. ... the primary endpoint
was not attained in the pivotal Phase Il ICH trial...

NovoSeven is being used by the U.S. military to treat critically wounded U.S. troops in
Iraq, despite this being an off-label indication... However, the Army medical command
considers NovoSeven a medical breakthrough that gives front-line physicians a way to
control deadly bleeding. Physicians in Iraq have used it in more than 1,000 patients
(11/2006). Military doctors report patients requiring transfusions of 10 or more units
of blood have a 25%-50% chance of dying from their injuries, and that there is enough
evidence of NovoSeven’s effectiveness to continue its use. As noted by one physician,

“Patients who are hemorrhaging to death, they get the drug and it stops. Factor VII
saves their lives.” However, military physician in Germany and U.S. have reported
unusual and sometimes fatal blood clots in soldiers evacuated from Iraqg, including

unexplained strokes, heart attacks and pulmonary embolisms, or blood clots in the
lungs; and some suspect NovoSeven is the cause. Determining the precise cause of
blood clots is rarely possible, making it difficult to establish definitively whether
NovoSeven is responsible for these adverse events. The U.S. military continues to use

NovoSeven in Iraq (and presumably other areas of active combat).



PekoMOUHaHTHbLIN TPOMOUH

MHH — rhThrombin, ToproBoe Ha3BaHne — Recothrom,
pas3peLleH K npumeHeHunto Tornobko B CLLA

[Mony4atoT B kneTkax CHO Kak NPOTPOMOWH C yaarneHHbIM
Gla-OOMEHOM 1 3aMeHOW NMAepPHOro NnenTuaa.

[MpoayKT YaCTUYHO aKTUBUPYETCS 4O TPOMOUHA Npw
ceKkpeLmn, MONMHOCTbLIO — B MPOLIECCE OYUCTKM NMYTEM
aBTOKaTanuaa.

IlekapcTBeHHas oopma — nuodpunusat no 5000 ME n 20000
ME (~1,7 mr v ~6,7 mr).

[lpMeHeHne — MecTHOE, B 00rnacTu pa3pesoB npu
XUPYpPrum, pacTBop UM CMECH C XXernaTUHOBOM rybKoWN.

Camblin HeygavHbIN PEKOMOUMHAHTHBIN OEnoK B
dapmaueBTuKe — 00Ns pblHKa 13% OT BCEX Npenapartos
TpoMbuHa, ueHa 3a ME B 2 pa3sa Bblille, Yem ang TpomMouHa

- e e e Y



s > ™

'

The risks associated with cattle thrombin
may stay with patients long after surgery’

i

i~

Patients with antibodies to cattle thrombin products should not be
re-exposed due to the risk of developing postsurgical immune-mediated
coagulopathy.? In a recent clinical trial, 1 in 6 surgical patients with likely
prior exposure to cattle thrombin had antibodies to cattle thrombin.?

Minimize these risks with RECOTHROM

RECOTHROM, the only recombinant human thrombin, is 100% free
of cattle plasma and as effective as cattle thrombin.*

In a phase 3 study of RECOTHROM compared to cattle thrombin,
adverse events were reported with similar frequency in both treatment
groups, and no reported adverse events were considered causally
related to antibody formation in either group. Limited data (n=6)
exist regarding re-exposure to RECOTHROM.

" RECOTHROM!

| THROMBIN, TOPICAL
" (RECOMBINANT)'

Rethink your thrombin'

Indication: RECOTHROM Thrombin, topical (Recombinant) is indicated
as an aid to hemostasis whenever oozing blood and minor bleeding
from capillaries and small venules is accessible and control of bleeding
by standard surgical techniques is ineffective or impractical.

Important Safety Information: For topical use only—do not
inject directly into the circulatory system. Potential risk of
thrombosis if absorbed systemically. Do not use for the treatment
of massive or brisk arterial bleeding or in patients with known

hypersensitivity to RECOTHROM, any components of RECOTHROM
or hamster proteins.

No specific adverse events have been established as adverse reactions
causally related to RECOTHROM administration. In a clinical study
comparing RECOTHROM to bovine thrombin, adverse events were
reported with similar frequency in both treatment groups. The most
common event was incision site complication. Limited data (n=6)
are available on repeat exposure to RECOTHROM.

Please see Brief Summary of full Prescribing Information on next page.

References: 1. Ness P, Creer M, Rodgers GM, et ; the Recogrition, Evaluation and Treatment of Acquired Coagulopathy
Consensus (RETACC) Panel. Building an immune-mediat

1o enhance post-surgical patient sal
Pharmaceuticals, Inc; 2007. 3, Singk Moneta G, Randieman CD Jx, Renkens K1, Alexander WA. A phase 3,
open-babel, d safety study of topical recombinant thrombin in surgical hemostasis. JAm Colf Surg
2009:209(1):68-74. 4. Chapeman WC, Singla N, Genyk Y, et al. A phase 3, randomized, double-blind con ve study of the efficacy
and safety of topical recombinant human thrombn 21d bovne thr Surg. 2007.205(21256-265.
5. RECOTHROM [package insert). Seattie, WAk ZymoGenetics, e 2009,

inin surgical hemostasis. J Am

RECOTHROM is 2 registered trademark of ZymoGenetics, Inc. ©2009 ZymoGenetics, Inc. All rights reserved. RT264-00, huly 2009



AHTUKOArynaHTbl — MHIMOUTOPbLI TPOMOMHA

Thrombin Soluble thrombin Fibrin-bound thrombin

Active
(catalytic)
site

Apolar : )

site Heparin-binding
site (exosite 2)
Fibrinogen-binding
site (exosite 1)

Heparin

Bivalent DTls Univalent DTls

Y r-Hirudin Bivalirudin ~ Argatroban or
* (lepirudin or desirudin) melagatran

DOI:10.1016/]. beha 2004.02.002



PeKOM6I/IHaHTHbII7I TMpyanH
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. Pecbmon,aH MHH NenupyouH

* [lonyyaloT cekpeuunen B gpoXxKax
S.cerevisae, 3aMeHa lle Ha Leu Ha N-KOHLe, He
CynbdaTupoBaH.

* Jlnodonnumaat no 50 Mr ¢ MAHHUTOSOM,
T1/2=80 MMH

* [lokazaHuga — renapuH-MHOyLUMpoOBaHHas
TpombouuToneHms (0.76% nauneHToB,
nony4vaBLUINX HedopaKLMOHUPOBAHHbIN



AHTUTPOMOUH-III

aHTUTROMDWH

dudpun

npoTenH C

\

npoTrenH S



HacneacTtBeHHbIV 4ePULNT
aHTUTPOMOUMHa-III

Oedonunt AT 1l HacnenyeTca No ayTOCOMHO-
OOMWHAHTHOMY NyTWN U BCTpeyaeTca y 0,2—-0,4%
HacerneHus.

BonbLUMHCTBO HOCUTENEN 3TOU NAaTONIOMrMu
reTepo3nroTHol, U ypoBeHb AT Il konebnercs y HUX B
npegenax ot 40 4o 70%. [lomo3nroTHbi gedununt AT 1l He
COBMECTUM C >KU3HbIO.

13BeCTHbI ABa TUNa reTepo3nroTHOro geduunTta aToro
doakTopa. [lpn nepBoM TUMNE CHUXKEHO €ro KOSIM4ecTBO B
LMPKYNAaUnm, a npyu BTOPOM HapyLleHa yHKLUUA, HO ero
KONn4ecTBO HOPMarbHO. Y O0MNbHbIX C BEHO3HLIMU
Tpombodamu yactoTta gedounuymta AT Il cocTaBnaeT 5%.

CTtaHgapTHada Tepanusa — aHTukoarynsHTol, AT-11l npu
YUDVDIrMUYeckmnX BMelllaTenbCTRAX Y DOAAX



PekomOnHaHTHbIN AT-II

e ATryn, MHH Antithrombin alfa
* \CTOYHUK — MOJTOKO TPAHCIreHHbIX KO3

* JInodounumaat no 1750 ME (250 wmr),
BCcnomMorarternbHble BellecTBa — rmuunH, Nadcl,
LUTpaT HaTpus.

 [1031poBKU — OKOS10 1 donakoHa as1s noBblLLEHUSA
ypOoBHSA AT-1Il 4O HOpManbHOro 1 ~1 onakoH 3a 5
4yacoB A4 nogaepXaHnUsa YpOBHS.

* T1/2 pekoMbuHaHTHOro AT-11l NOHWXeHOo B 8-10
pa3 n3-3a YMEHbLLUEHUA YPOBHS npoueccuHra N-
CBSI3aHHbIX Ofiurocaxapuios



[lony4yeHne TpaHCreHHbIX KO3

* KOHK AT-1Il YyenoBeka nog, KOHTponeMm
NnpomMoTOpa N PerynaTopHbIX
nocnegosarenbHocTen reHa beta-kasenHa
KO3bl

* [lepBUYHbIE TPAHCIEHHbIE XXNBOTHbIE FO
Nony4YeHbl MUKPOUHBEKLINEN NMa3Munabl B
aapa KrneTok paHHMX 3MOPUMOHOB U UX
MMMaHTauuio CypporaTHbiM MaTepsam

« )KnBoTHble-npoayLeHTbl F1 1 F2 nony4eHsbl
CKpeLlMBaHMEM BbICOKOMPOAYKTUBHbLIX FO



[ 1pouecc nponssoacTea AT-l

MaTouYHbIN 6aHK TPAHCTEHHbIX XXMBOTHbIX — 0O6pa3Lbl
3aMOpPOXXEHHOW cnepMbl U OTOOpaHHbIe KO3bl FO 1 F1

Pabounin 6aHk — oTobpaHHbIe KO3kl U KO3bl U3
notomcTBa FO 1 F1, obpa3subl 3aMOPOXKEHHOW CNEPMbI
OTODOPAaHHbIX KO3MNOB.

Pa3smep ctaga npoayueHToB — 1500 ronos, nopoga
rpynnbl “Swiss breed”

Tunn4yHasa NPoayKTUBHOCTb OJHOW KO3bl — 3 Kr AT-III B
rog

Bbixoq npogykTta — 55%, npouecc O4YUCTKM BKNoYaeT
MUKpOMUNbLTpaL o, XxpoMaTorpadguio Ha
MMMODOUNM30BaAaHHOM renapmHe, aHMOHOODMEHHYIO,
rnapodobHYyto, yrisTpadunsTpaLmio



Kackag dpnbpunHonmaa

Tissue plasminogen

aotivator (tFPA)
N.‘ASMINOGEN
Plasminogern acf;vator l < Factor Xla, Xlla

mmbffor 1& 2 Kallikrein

PLASMIN

Uroklnase v\"“* az-antiplasmin

© ao-macroglobulin

v
FIBRIN 2< FIBRIN DEGRADATION
P T PRODUCTS

THROMBIN _' Thrombin-activatable
fibrinolysis inhibitor



MHapKT mmokapaa (VM)

*OcTpbit MM oTHOCKUTCA K cCaMbIM
pacnpocTpaHeHHbIM NPUYNHAM CMEPTU BO BCEX
cTpaHax.

*OKOS10 NONOBMHbLI CMepPTENbHbLIX ncxoaos npu M
NPOUCXOOAT YXKe nocne nomMmeLleHnsa 6onbLHOro B
cTaymoHap 1 rno bonbLien 4YactTn MoryT ObITb
npegoTepalLleHbl CBOEBPEMEHHbLIM NEYEHUNEM.

*OQHUM 13 CYLLECTBEHHbLIX PAaKTOPOB CMEPTHOCTU U
MHBanNMamn3aumm 6onbHbIX ABMNSIETCH
HEBO3MOXHOCTb ObICTPO YCTPaHUTL TPOMOD B
KOpPOHapHOW apTepUnN U BOCCTAHOBUTDb
KPOBOCHabXXeHMe nopaeHHOro y4acrka
cepaeyHON MblLLULbI.



CTpYyKTYpHO-PYHKUMOHAIbHAsA XapakTtepuctuka goMmeHos TAI

KpuHrn-1 'gp©“”g’;'2
©®®z®®®®®® @®©@®i =
®® o®

OUOPOHEKTUHOBLIN
naneu

KaTanutnyeckumn gOMeH

KpuHrn-1 -cesa3biBaHWe C peuentopoMm (B neveHn);

KpuHrn-2- Hu3koadpduHHoe cBa3bIBaHNE C GUOPUHOM;

dunbpoHekTnHOBLIN nNaney (fibronectin finger) - cBsa3biBaHne ¢ pnbpMHOM C BbiICOKON ahDUHHOCTBIO;
JOP (EGF) neyeHO4YHbIN KNnpeHc (BbiBeAeHNE Yyepes neyeHb);

[loMeH CepMHOBOM NPOTENHA3bI — KaTanMTU4eckas akTUMBHOCTb, CBS3biBaHMe C MHIrMbuTopom TAI 1 Tuna;

CaliTbl IMTNKO3UNNPOBAHUS - KIMPEHC (BbiBeAEHNE Yepe3 KIIETKN SHAOTENNSA NEYEHN)



TKAHEBOW aKTMBATOpP Nna3MmnHOreHa

Alteplase (tPA)
Molecular Weight 70 kd

Molecular Weight 39 kd

f‘\
1

Fibronectin

3
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Finger ; ’ =
! Serine ' / .
Protease
527 -
Lanoteplase (nPA) ‘ f{/
Molecular Weight 53.6 kd y ~D
=T
o
Tenecteplase (TNK-tPA)
Molecular Weight ~75 kd

Asn117-4Gin



@ The JAMA Network

Table 1. Pharmacological Characteristics of Fibrinolytics Derived From tPA*

tPA rPA nPA TNK-tPA
Plasma half-life, 3.501.4) 14 (6) 47 (13) 17 (7)
mean (SD), min
Plasma clearance, 572 (132) 283 (101) 57 (19) 151 (55)
mean (SD), mL/min
Excretion Hepatic Renal/hepatic Hepatic Hepatic
Mode of administration Bolus + infusion Double bolus Single bolus Single bolus
over 90 mint 30 min apart
Dose <100 mgt 10U+ 10U 120 kU/kg 30-50 mgt
Weight-adjusted dosing Yes No Yes Yes
Fibrin specificity§ ++ + + ot
Cost, US$|| 2750 2750 NA 2750

*PA indicates tissue-type plasminogen activator (alteplase); rPA, reteplase; nPA, lanoteplase; TNK-tPA, tenecteplase;

and NA, not applicable as nPA is not commercially available.
tBolus: 15 mg. Infusion: 0.75 mg/kg, not exceeding 50 mg over 30 minutes; 0.5 mg/kg, not exceeding 35 mg over the

next hour.

TFor TNK-tPA dosing, see Table 2.
§Semiquantitative scale based on depletion of fibrinogen and other measures of systemic anticoagulation.

|Based on average wholesale price listings in Drug Topics Red Book 2000 and November Update (Tenecteplase [TNKase]
for thrombolysis. Med Lett Drugs Ther. 2000;42:106).

JAMA. 2001;286(4):442-449. doi:10.1001/jama.286.4.442



OBOMNOLNA TPOMDONUTUYECKMNX NMPeNnapaToB

0 MNMepBoe nokoneHune TpomoonutukoB (CK, YK) He obnagaeTt domnbpuH-
cneundUYHOCTLIO, TO ECTb aKTUBUPYETCA Kak CBA3aHHbIN C PUBPNHOM
Tpomba, Tak 1 cBoboaHO unpkynupytowmn NI, 31o npnBoanT K
3HA4YNTENBHOMY CUCTEMHOMY (PUOPMHONN3Y, NCTOLLIEHMIO B KPOBOTOKE
dombpuHoreHa n anbda2-aHTUNNA3MNHA, YTO YBENNYMBAET PUCK
HEKOHTPONMUPYEMbIX BHYTPEHHMX KPOBOTEYEHU.

[ BTopoe nokoneHue TPOMOONUTUKOB (NpenapaTbl nofiHopa3mepHoro TATT,
NPOYpPOKMHA3bI, aHUCTpPennasbl, CTaPUNOKMHa3bl) XapakTepmnayeTcs BbICOKOM
cneundUYHOCTLIO NO OTHOLLIEHUIO K cBSAI3aHHOMY ¢ domnbpuHom MJ1I, HO
BbI3bIBAET YMEPEHHbLIN CUCTEMHbLIM NOPUHONNZ, CONPOBOXOAEMbIN
NOBbILLEHHLIM PUCKOM BHYTPUYEPENHbLIX KPOBOUINMUAHNN.

0 MNpenapaTtbl TpeTbero NOKoneHus (aeneunoHHblie BapuaHTtbl TAIT -
peTennasa, TEHEKTeNnnasa, MOHTennasa, naHorensasa; XMuMepHble MOJIEKYIbI,
cogepxalume aktuBHble doparmeHTbl TAI nnun YK) Hapsay ¢ BbICOKOM
n3dupaTenbHOCTLIO AENCTBUS 0brnagatoT pasnmyHbiMN OOMONMHUTENbHBIMU
npenmyLiecTBamMmn U 4OCTaTO4HO 6e3onacHbl, MHOIMe U3 3TUX NIEKAPCTB eLLe
NPOXOOAT KNUHNYECKNE UCMNbITaHUS.



[lokoneHna npenapaToB Ha
ocHoBe TAIT

[0 MNonHopa3mepHbin TAIT, paBHO Kak CTpenToKkMHa3sa
N YPOKMHAa3a, ObICTPO BbIBOAUTCA N3 LIMPKYIALNK:
BpeM4 NonyxusHu B nnasme yenoseka CK - 18
MUH, YK - 16 MUH 1 nonHopa3mepHoro TAIT - 9 MuH.

[0 Bcnepgcteue atoro, noniHopasmepHbin TAIT
HeobxoanumMo BBOAUTL NyTEM MPOAOITKUTENBHON
NHY3UN.

0 OnuntenbHasa obpaboTka nauneHTa CUCTEMHbLIM
BBElEHNEM aKTUBATOPOB CTUMYITNPYET
PMOPUHONUTUYECKYIO CUCTEMY, PE3YSIBTAaTOM YEro
SIBNSAOTCA OnacHble KPOBOTEYEHUS N3-3a
pas3pyLieHus pubpuHoreHa v
npeapacrosioXXeHHOCTb NaymMeHTa K peTpoMmbo3am
N3-3a UCTOLLEHNS NTa3MUHOreHa.



OCHOBHbI€e UCNbITaHUA TPOMOONIUTUKOB.
CmMepTHOCTL 3a 30 unu 35 gHewH

[NepBUYHOE
UpECKOXHOEe
— KOpOHapHoe
BMeLLaTenbCTBO
(UKB) —4.5%
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CK — cTpenTokuHasa, T-Al'l — TKaHeBOW akTuBaTop NniiasMmuHoreHa (anbTtennasa),
-Al'l — petennasa, n-Al'l — naHotennasa, TNK-AIll — TeHekTennasa.

Huber K et al., EHJ 2005; 26:2003




Cencuc

Infection Treatment
Approaches

Microbial Products s
(exotoxin/endotoxin/peptidoglycans) Block Endotoxin

Cellular Responses

— K N T

Thromboxanes

Oxidases ini Cytokines .
Leukotrienes sPLA2 Coég}:anlzent TNF, IL1, IL6, IL8 Block Mediators
Platelet Activating Factor NO (e.g. anti-TNF)

Inflammation / Vascular Organ System Injury

Consumption Block Coagulati
Endothelial Injury ==) Coagulation System Activation == ¢ ProteF;n C QL. LORgAN0N

* Uncontrolled :
Apoptosis ¢==) Coagulopathy/DIC ¢=> | o~ & Cytoprotectives
G
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Multi-organ failure Shock

\

Death

PMID: 11445735



Kackag cBepTblBaHUA KPOBU U
CenTU4YeCcKUn LLIOK

Anticoagulant activity Cytoprotective activity

FVa/FVilla FVi/ FVi Protein C activation PAR-1 activation
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regulation of gene expression
anti-inflammatory activity
anti-apoptotic activity
endothelial barrier protection
Frontiers in Bioscience 11, 2381-2399, September 1, 2006



Inhibition of endothelial apoptosis
and protection of barrier function

Bacterial, viral,
fungal, or \
parasitic infection

Endothelial

/\ apoptosis %
P

'fb — A § Organ Failure —# DEATH

P

Thrombosis

Frontiers in Bioscience 11, 2381-2399,  |nflammatory infiltrate “ release of systemic
September 1, 2006 - inflammatory mediators



PekoMOMHaHTHbIN APC

« 3urpwuc (Xigris), MHH gpoTpekoruH anbda
 [lony4yaloT cekpeLunemn n3 KNeTok Yenoseka A-293

n3-3a Heob6xoAMMOCTU rnoaaepXxmeaTb f3-
rmapokcmnupoBaHune Asp71

* Ounctka 6€e3 ncnonb3oBaHNUa MMMYyHoadOPUHHON
XpomaTorpadpum — aHMOHOOOMEHHAas
XpomaTorpadusa c anounen xnopnaom KanbLms,
aKTMBaUUa TPOMOMHOM

* Jlnodomunusar no 5 mr unu 20 mMr, BBegeHme B/B No
12-30 MKI/Kr/4 B Te4yeHue 48-96 Y



Pharmacotherapy. 2002 Dec;22(12 Pt 2):182S-1958S.
Pharmacology, clinical efficacy, and safety of drotrecogin alfa
(activated).

Rudis MI, Fish DN.

Department of Clinical Pharmacy, School of Pharmacy, University of
Southern California, Los Angeles, California 90033, USA.
rudis@hsc.usc.edu

Abstract

The protein C pathway, which plays an important role in maintaining normal
hemostasis and is a critical link between the inflammatory and procoagulant
host responses to infection, is involved in modulating the coagulation and
inflammation associated with severe sepsis. Recombinant human activated
protein C (APC), or drotrecogin alfa (activated), shares the intrinsic
pharmacologic activity of endogenous APC. In the Recombinant Human
Activated Protein C Worldwide Evaluation in Severe Sepsis (PROWESS)
trial, drotrecogin alfa (activated) decreased absolute mortality by 6% and
relative risk of mortality by 19% compared with placebo. Drotrecogin alfa
(activated) is an important advancement in the treatment of adult patients

with severe sepsis.
PMID: 12492225 [PubMed - indexed for MEDLINE]




FDA Drug Safety Communication: Voluntary market
withdrawal of Xigris [drotrecogin alfa (activated)] due to

failure to show a survival benefit
Safety Announcement

[10-25-2011] The U.S. Food and Drug Administration (FDA) is informing
healthcare professionals and the public that on October 25, 2011, Eli Lilly and
Company announced a worldwide voluntary market withdrawal of Xigris
[drotrecogin alfa (activated)]. In a recent study, Xigris failed to show a survival
benefit for patients with severe sepsis and septic shock.

Xigris treatment should not be started in new patients. Xigris treatment
should be stopped in patients being treated with Xigris.

All remaining Xigris product should be returned to the supplier from whom
it was purchased.

In a recently completed clinical trial (PROWESS-SHOCK trial), Xigris failed to
show a survival benefit. In this trial of 1696 patients, 851 patients were enrolled in
the Xigris arm and 845 patients were enrolled in the placebo arm. Results based
on preliminary analyses done by Eli Lilly and Company, that were submitted to the
FDA, showed a 28-day all cause mortality rate of 26.4% (223/846) in
Xigris-treated patients compared to 24.2% (202/834) in placebo-treated patients,
for a relative risk of 1.09; 95% CI (0.92, 1.28), and P-value = 0.31 (not statistically
significant).

http://www.fda.qgov/drugs/drugsafety/ucm277114.htm




Cnenytoulee 3aHdaATHneE 9
depmeHThl, AHTUTENA.

BpoxaeHHbIV gepuumt pepMeHTOB 1 OCTPble COCTOAHUS,
TpebyLwme Tepanum pepmMmeHTamu, acnaparmiasa, [JHKasa |,
rnokouepebposngasa, ranakrosngasa, ypatokcmugasa, Cyrnepokcma
avcMmyTasa, nakrasa

I'Ionyqume MOHOKJTOHAl1bHbIX aHTUTEJT, XUMEPHbIE U
r'ymaHmM3mpoBaHHbIE aHTUTESa.

PyHKUMOHanNbHbIe oparMeHTbl aHTUTEN, par-gucnren.

B3anmogencrene aHtuten n TIMM@QOUNTOB, OMyXorieBble
aHTUreHbl, OCTpOe BocnaneHne n UMMyHOCYMNpeCccus.



