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Az DNA S A8 Suex E=A|9l o AHZE (Esperoct®, AEW: antihemophilic

A
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factor(recombinant), glycopegylated—exei)= 20199 29 ©] FDAA Ao} W Aol oW AY x50

A EY W NES FAZ] AT QHH oY 294, BaP 0 Aget ARA, FY oA 2 54
AT FY B0 pel AWA0R SURUT Fel obx A4S ket

7HE-2]H](Cablivi®, A&™: caplacizumab-yhdp)= von Willebrand factor(vWF)—-directed antibody
fragment®] WlcHtH (nanobody) 718Fe] ofAl2 20199 24 w1 FDACA A ne&rt HAAAA 2=zt
o] Wgoto] oA A 4 HAA AHES(acquired thrombotic thrombocytopenic purpura, aTTP)

Ag'ofl A=A FHols ob2 ANEA] ek
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1. YutxHel gols
AEHOAZE= W s o225 &ty A=, WAL ot glycocalyxe] Fo] -§aQl=t
ol dimo] Eo0]lox] Bl 2 sty ¢Jom, WrA|E uhe] BzE ol (thrombomodulin)S H| AN
o2 PAH thrombindt A9tste] o]F A|AsH | wjZo] 3 oA Wa F3 =27t 432 g=tt
E35] thrombomodulin(TM)~thrombin E3HA4E= C TS A4S A|A V 3202 E= VI 720}
5 Eg3lote] SATAE Adgiet ditE oAxe] &44-& o oAz e] ujime-go] AAMEI,

glycocalyx—thrombomodulin

of WA B o7

2o &4E0] XUl ST} BASE T, o

S1AR7} BAstEle] St AR,

sqbo] Vurel Zatile] s

Clotting cascade

Clot formation ] | Clot termination

Factor Vlilla

Inactivation

lFactor Va 'ﬁ

Protein S

Fibrinogen

«\.’--Jtl_j -

Subendothelial

matrix

Thrombomodulin(TM)-Thrombin Complex(&*]: www.pinterest.co.kr)
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ol Q7] wjBolth o] Ao FHagt <Qlxte mBE@Afibrin thread)?} a-globuling! FE=HI

[l(antithrombin 1l ®4= antithrombin—heparin cofactor)©|t}.

Ttk dHo] JAEH F 85~90%9] fibring fibrin thread® &

a.
sl

t}. o] fibrin thread= thrombin®]
o2 B2 W]z Z5HA sted Agt - (blood clot, thrombus) FA-S A}, Fibrin thread® S2HE]
2] 53t fibring @ooz Yrtd 33 @4l 2&EH7| wgo ol FEEF I ¢ ZEste] fibrinogenoll

g2 5 RoIEE A,

Pentasaccharide

sequence Q'—Factor Xa

Unfractionated
heparin

Antithrombin a\

T —Thrombin

Heparin-Antithrombin Binding(£*: www.researchgate.net)
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oA -FEFT 292 thrombing =&A A AAstH= 92 s, 1 oo &43td XII, X1, IX,
X 2122 AAste] §art dojubx] g gt dAdHe=m Futd =9 A% &, T =
of smtzl-S AbgotH, HF ot G4 ¢ v Iy A3t dxpHoz AbEsh=s ufe Fagh oF
A= AHEE T
slote Aol HITEA E(mast cel)@t S H7IAHE(basophilic celDof|A oA 3 ff 282
et o] HIRHAZE =2 Hu P BAIEE F9io B2 ols Hu o= o]EHo] Wol S0t

=3 (Natural anticoagulants)

I Coagulation cascade IAntithrombin heparin sulphate oomplex]

| Inactivation of factor Va + Villa |
A\ v
| ProteinS | | Fibin _ =>| Thrombosis
Inactivation of PAI-1
/4
| Activated +
protein C
Fibrin
degradation
products

Thrombin

Thrombomodulin (receptor)
o Endothelium

Natural Anticoagulants(Z3*{: www.sciencedirect.com)
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1) Tissue factor pathway inhibitor

Tissue factor pathway inhibitore= ]9 AR AAJAAZA Xa S3121Ae}t EIHA|E FAsto] Xa
X

S0zt G E oJAStal, Xa -5-3121A}/ tissuefactor pathway inhibitor (TFPI)

it

o7 FA4H TFPlI L& S7HAA Alxute] 2o Q& Vila 511/ TE(tssue factor) E&A Sl <A

7M.

C o2 thrombin—thrombomodulin EgAe ofs) EA2tdt. &4 C @2 S ol A9tsto] Va

Skotct, E$F plasminogen activator®] ©J§t plasmin ZA3HE A A
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C o] Rzl thE Weh K oF et el Al wejBsjase] 482 shx gtk @
A Wold AH4RT Cab-AgTrT AP AgPoR ZAIY C thlo] Bxelda gt AL &
Hgolet.

4) FEZH II(Antithrombin III, Heparin cofactor I)

AT T2 @9 &3 714 olA 7P Sast A2A oA A=A A A28 7179 70~80%
o= AL At AAl i 7oA F AAIEES] EAL thrombino]ARF 11 9] Xa -3al91#F, 1Xa

A, Xlla 332, Xla -§A1AF 9 kallikrein Q1ZFO & 2}-g-5ke] A 2-8-2 Tt
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[ Intrinsic pathway ] [ Extrinsic pathway ]
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gono] gaol 37kx9] J|EFHe] gt WA Fyol} Pojo] 24 Wou mzezul B4

(prothrombin activator) E&A|7} A4 HE . oS prothrombin activator+= prothrombing thrombin® 2
Wl = Zujz2h8-2 shot, opx]9t o 2 thrombin fibrinogens -4 AHfibrin thread)2 WHSIAA 4%

ojuf Mz 9 dA4E Ee X (blood clot)2 A4

1. Prothrombin®] thrombin® = 3}

Prothrombine a2-globuling! @% ©@#jo g mje EQHA5IY thrombin 59 22 BExz 47 Zzl
o}, Prothrombing ZrolA F=2 Aol Fgle] 811 7|Hdez2 A4dHH. ofnff ZtolA= ©] prothrombin
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G A (monomer)E S A (polymer) = THEo] A= m] B A(fibrin thread)E F4ste] dawyt 445 =

g1e YAsheE £aFE AL oF 10~1527) 4250 A IS LaFE AL

N

2 prothrombin activator®] @Ay TA7F Aokal i,
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&= ol fibrinogen Aol F&H 4719 A ZAE HERO|EE A7z fibrin monomer

i
)
2
ol

)

ol Aoz £x oyl polymerE F/d5te] 7 fibrin threadE FAHTT. ol I& R €98 ¢

Al (clot reticulum)E FASHct.

=
o
o]
5
8
Q
5
o
8
a
=
N
S
o
o)
g
8
a
=)
Hu
i
rr
BN
A
=
rr
i
]
S
12
ok
+
B>
o
)
oH
:|o
olr
&
o
=
0
o
<
SD
(D
g
I
HU
o)
Jr
2

©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000

=
5



&M 2Ist(Hemorrhagic Disorders) (1)

ISSUE & 284 23
TREND
fibrin monomer AtolE F-FZAEStA stal fibrin threadE WA S (cross—link)ste] Tetet E4-S JASH
o}
(o] FAE & F #o] A oA of 20~60w7tA] A& AA7F 2Tt o] AAE 2
(serum)olzt gtet. o] A2 thFE9] fibrinogen} AZ7E Wi AAY 7] wiwell SAEA =t
ot 285 ity @ATE fibrin thread¥t F2bsiH, E9] A4S &
TS W AERMA

f25te] fibrin threads

a9 &5
A=A (procoagulants) 52 shQl fibrin stabilizing factor
A o] SEaER G,
T3t @dAaxto] Q= thrombosthenin, actin, myosin 2255 A3lsle] @& oL FHots It
T3t thrombindt AlZ We] mlEZEgohtt AXA(endoplasmin reticulum), =7|4 ol o] /4
Ca™ oleo] WSS SR FHaSol Yolw L4 Awel AWANE BolgA APl HE
= gth
dro] FAEHU o] do] F99] @] dojurs sto] HE W dio] WAHEE it o]
7149 71 a3 Aol thrombin®] 2802 o] thrombin® TR 2802 fibrinogen ¥ ofYz} T
g goigael sfol SnAEe A&Hc mepy W) BHol Yoy AL BAL B
o) B ohz Beig sl A4Es] tRe] 2710] ARE Slolop gt

Ag g, 24 AE

s FH-L 3 (Coagulation)?} -4 &3 (Fibrinolysis)
O Ex ofd QAo ofs dyHo] &4 ot Edo] AW d¥eE, 13
e E4o] IEHA AE A Foll IHE dfirart goiEUA I
Zh A AAIA, Afa gl Fol o
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Intrinsic system

Extrinsic system
Contact activation Tissue injury
Facto (release of tissue factory)
Xl " — Factor Xia
v
Factor Xl —> Factor Xla - F L o )
) aclor _,, Factor Inhibition of fibrinolysis
Factor D(T Factor [Xa vi Via
22

Factor Vil
phospholipids

Plasminogen(fibrin surface) | Plasminogen(fluid phase)
Factor X ) » Factor Xa
Ca™ Factor Va
ca?l
Phospholipids
Prothrombinase complex t-PA or u-PA
Factor Il l _ Factor lla
(prothrombin) Ca? (thrombin)

—

~ Plasmin Plasmin
,_/-'-”"/ (fibrin surface) az-Antiplasmin (fluid phase)
/"‘/
Factor Xl ——> Factor Xlia

v
Fibrinogen T Fibrin(soluble) ——— > Fibrin(insoluble) ——— > Fibrin-degradation products
Fibrinopeptide A or B

[ Coagulation |

Fibrinolysis

FEste =48 wBHls= ot

<t iy

el

zzyE Bulso] @40 ZABAYL, thrombin SO 2

o —

[¢]

2. 12 A8 14
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o] Bzpgt dAayo] 2SR ADP(adenosine diphosphate), AIZEW, Zg, vWF, /5284

el

(fibrinonectin) 5°| EHEtt. 2H|E ADP7I 99 dAxtE3 Z9stH A4yl GPIIb/Ias] 24 ¥

37t AA fibrinogeng WIZHE FiAw R o] doju dimutsf(platelet plug)e F/deHet.

3. 2% A4 34

12 A& A4 damufrt AT FAlol L1147 R (extrinsic pathway, @@d oy 9] 3|
o o2 ANt WYRlA ZZ(intrinsic pathway, @l ZAA A|ZHof|A §a1QIAbEe] SASHE T,
olo] fibrino] A= A @t i (hemostatic plug)E FAJSITt.

NG9 AJZLS prothrombin®] thrombin® & WZEHA 17} AJZE=d oo tigt 7]H-& wj$
ottt &4F v F9 224, @9 W &4E 29 WigAzet WA gre] E=kdely thE x4

o dHo] LEZHW vtz =HZEFH A Ed(prothrombin activator complex)©] A= o]

I

914 Azt @¢ W Wt Ame B 2HA7tissue factor, THZ VI S22} AFHste] IX

SRR X SARIAE Bkt = dely it §f 220 E40] ¥ thrombin Z/A17F F/4%7]

3. Xa §2%1A= %A thromboplastino|ut Fawo A fold AAAT Eolstal V. -gagixtet b
thrombin Z3A1E A%ttt o] thrombin XA prothrombing thrombin® 2

ofut7] AAEH. V. SARIAkE Agole A4IEA o2 AHlz EAISHIE thrombino] @45 o]
ol &/443t=™, thrombin positive feedback®] &i+= Uepdtt

©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000

=
5



ISSUE & ZdM 43 Hemorrhagic Disorders) (1)

TREND @_

=
r (o]
o
ot
i
rr
II.N
NI
F_,
24
o
o
=
&
]
=
Q
O
s
=2
1o
el
-
0
E
>
1o
fo
%,
fol
N
=
s
_{
2
2
2
2
O
fu
a
oo
ot Kl

AZH-3-(cascade response)©] A ojittt,

L goo] £4€ WAL BF W Fehae] =EHW P U] FaF XU SuUA Fame] Wk

m

oA PUEHaLQ Xlla $TAAE WAL FAo B £4o] Lol Bawo] &4 WA Ho

2. Xlla g21172= XI1 52107

i
ik
ox,
=)
>
Y
o
o,
Jin
:
0
é
:
<
=
N
=
Q
[oje]
(@]
=
R
o
5
<3
$D
"‘W.
e
5
o,
(e
ko
ol
o
)

3. Xla SRAAE T4 W0 X SHAAE X BASAIG
4. 1Xa STAAE B4 ASAR, B4w QAL 48 awold Gel8 11 QAo @ X SnAA4E

FASHITE oy VI $1914e Ehde] $EG 49 guAgo] AdHck VI $37 2P 3
o}t

wpaba] HEAAL A dolf Sa1et BEEo] J[EH o7 Agstal QlE activated partial thromboplastin
time@PTT) HAR= W AR ol {FFE Yoths AAR|A, prothrombin time(PT) AAM= 9914

AR ol £78 st AAtoltt,
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4, 54 £9f|(Fibrinolysis)

gz oo =ZatAn i Al(plasminogen) FE  AnHE 2] (profibrinolysin)olgt Ed& §ZF=2H
(euglobin, = A 27 =)ol Qltt. o]F0] FASIEH plasmin EE fibrolysin® 2 F=4 o= trypsin
¥ o] ufL e MBS g4 2 uBAAfibrin thread) @ F9loll & fibrinogen, A5, 8, 12 &1

A4 5 BAGIALE ABHARIC
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22 Zekan Al /4 A (tissue plasminogen activator, tPA)E= £AH 223} WA ZoA EH| ==,

Ego] &9 B % Fe do] Ad ohE feE™ o] tPAE plasminogens plasmin® = BHSFA|A

Plasmin2 @79] Q273 thrombin thraed(EERIAHDE ElT ¥ ofyz} fibrinogens Edlloty ¥ S
DRAZE Eofigtth @ ol A A2 &9 plasmino] FAAE AT hH A oA = dut-FEtaT

weba ok 2@ FAolA Tee] Af(ibrin7t ZAE W, plasminogeno] 444 &olAo] 4-8oH
1284z Hol £ FRe| B Hactvarors)2t Al FF2] B4 1A A antiactivators)el] olal A,
It} o5 WH A EoA EH|Eu]

412 o= t-PA%} urokinase—type plasminogen activator(u—PA)7} QLth.
A7, ZEZoly Ko|ETIRlo oJste] &AdstE o] it o A% e gsiAXIH

g AAIQIA = PAl(plasminogen activator inhibitor)—1, PAI-2, alpha2-antiplasminZ} Q1&=tl, ©|F
PAI-13 PAI-2+= AJ=8]& <2l plasminogen activatorQl t-PA®t u-PAE <A|stal alpha2-antiplasmin

plasming A5t fibrin®] FH2HETE ofyet FHWARE do7]= HAx 8-S FEsh7|x gt

ojet ol A wofl dFH AANd F-Saret gl 7130l
Eul

L=
24 d4e AT 2u 28 gle Aol BT doll AVIH = dASold A2 E 7Y
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ot old A AgEAe 245 flst] dauAAA, FeAY EHEHAE ARSIl H

P9 gat P, FAW, FALIUAAET] AR Gt FAS FTAA ABAE
299 4T st Ao] SUABIh 5 Fro] AL ToY Baw Jo] Wol W g 2ol

A . B . . e 2 iumi
W) initiation kL) Amplification .= Propagation Calciumisnecessary
forreaction
IX ——— \fchatad J Thrombin is necessary
v - ‘— \
- (/wa { X forreaction
— 3 E Resti
. Tissié factor - les g Thrombin and Calcium
o -— is necessary for
Xl —m——— > Xla reaction
N — 8
TF-bearingcell s T I x
Vil ———  { Villa( |xa ‘ hactive
— N— A factor
Tissue factor Tl WWF —— WF
X Vila ﬁ . )
\v/ v Activated
é - factor
N Xa e ‘
Il ~
N
N Activated
\ [ Factorll 4
SNy Thrombin /2 )
! e Phase

Outline of cell-based model of coagulation(Z2|: www.researchgate.net)

Initiation @3 WI A Z oA fibroblasttt Z8-A|XEo] 9l TFE(tissue factor)7} HIAEH VI <

AP
o} 343 FFste] TE/FVIa BFA7E 4711, o|Ze] X $melze} X $uolaE BHYAL. BYs

)

Amplification> TFE &S M4 A2 9] thrombin® =2 <Ql5te] dAtto] &I}y L

el

o dAa

zZto] o wolx|A =™ V, VI XI 232E &4 35HA 71t
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FAE tHlle Eamo] g FHOA gt FHE 2ol HHEE SAYSH7IA B HE

a e

el
B>

rEl

o ZA FHlolA Agst== ot iyAlzs damyt Hn] ®ol F2h Atolof barrier7t Slo] M=

e

ZAs}3l, nitric oxide, eicosanoid prostaglandin, ecto—nuclease CD39 5%k ©] negative
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FACTOR NUM!ER FACTOR NAME NATURE SOURCE PATHWAY; FUNCTION
| Fibrinogen Plasma protein Liver Common pathway; converted to fibrin
(insoluble weblike substance of clot)
[} Prothrombin Plasma protein Liver* Common pathway; converted to
thrombin (converts fibrinogen to
fibrin)
n Tissue factor (TF) Plasma membrane Tissue cells Activates extrinsic pathway
glycoprotein
" Calcium ions (Ca®*) Inorganic ion Plasma Needed for essentially all stages of
coagulation process; always present
Vv Proaccelerin Plasma protein Liver, platelets Common pathway
I
Vil Proconvertin Plasma protein Liver* Both extrinsic and intrinsic pathways
Vil Antihemophilic factor Plasma protein Liver, lung Intrinsic pathway; deficiency results in
(AHF) capillaries hemophilia A
IX Plasma thromboplastin Plasma protein Liver* Intrinsic pathway; deficiency results in
component (PTC) hemophilia B
X Stuart factor Plasma protein Liver* Common pathway
Xl Plasma thromboplastin Plasma protein Liver Intrinsic pathway; deficiency results in
antecedent (PTA) hemophilia C
XN Hageman factor Plasma protein; activated  Liver Intrinsic pathway; activates plasmin;
by negatively charged initiates clotting in vitro; activation
surfaces (e.g., glass) initiates inflammation
X Fibrin stabilizing factor Plasma protein Liver, bone Cross-links fibrin, forming a strong,
(FSF) marrow stable clot
*Synthesis requires vitamin K
"Number no longer used; substance now believed to be same as factor V

Blood Clotting Factors
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Classification of Blood Coagulation Factors
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Thrombocytopenia
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Clinical classification of bleeding disorders
Platelet disorders Coagulation disorders
Quantative platelet disorders Congenital coagulation factor deficiency

Increased destruction Hemophilia A, B

- Immune thrombocytopenia Von Willebrand's disease

- Systemic Lupus Erythematosus Other factor deficiency disease

- Drug-induced Acquired coagulation factor deficiency
Decreased production Disseminated intravascular coagulation

- Fanconi anemia, aplastic anemia Liver disease

- Drug-induced Vitamin K deficiency
Consumption/sequestration Vascular disorders

- Disseminated intravascular coagulation, hemolytic uremic syndrome, Ehler-Danlos syndrome

Kasabach-Merritt syndrome, sepsis B f )
. 4 Congenital cutis hyperelastica
Qualative platelet disorders i R ) .

Inherited Hereditary h:emgrrhaglc telangiectasia

- Glanzmann disease, Bernard-Soulier syndrome, von Willebrand's disease Hedod-sehiinleln jpupus
Aquired

- Drug induced

- Liver disease, uremia, myeloproliferative disorders
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