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Hemostasis és inflammacio

— Osi kaEcsoIat

Phylogenetic and functional relationships between coagulation and
the innate immune response Crit Care Med 2000; 28:377-S80.

Steven M. Opal, MD

Activation of the coagulation system frequently accompanies
systemic inflammatory states and is an almost invariable conse-
quence of septic shock. The simultaneous activation of the innate [
immune response and the coagulation system after injury is a &
phylogenetically ancient, adaptive response that can be traced &S
back to the early stages of eukaryotic evolution. Most invertebrate =
species lack differentiated phagocytic cells and platelets. They
possess a common cellular and humoral pathway of inflammation |
and clotting after a breach in their internal milieu by either trauma
or infection. The close linkage between clotting and inflammation
has been preserved throughout vertebrate evolution and is readily

demonstrable in human physiologic responses to a variety of
potentially injurious stimuli. Limulus polyphemus

legrégebbi maradvanyok 20 millié évesek!

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika



Az inflamm

@O @:Mm IO

, 8 .Q

w 8

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika

/!

Q

® = 35 ©

>

C

c_)l

20 W® 3B &

< A3 ®Q

és a koagulacio

@O @ m» B o M

QW W



Maolecular patterns on
bacteria and vinuses

» Peptidoglycan: TLRZ
» Lipoteichoic acid: TLRZ, TLRG| |  » Cytosine-phosphond-guanine: TLRS
+ Flagedlin: TLRS

+ RMA (double-stranded): TLR3
+ RMA (single-stranded): TLR7

Pathogens
J Fes

e L,f @SRESD <)

Tissue
cell

I PAMPs I DAMPs
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TLR or CLR

Inflammacio okai

DAMP3
Molecular patterns (alarmins) on
endogenous intraceliular proteins
= Damage to cells by ROS
« HMGB1 (nucleus to lysasome)
+ 5100 proteins (cytoplasm)
= Heat shodk proteins (exosomes)
= Extracellular matrix hyaburonans
= Lvic acid

Tissue damage

Injury and
tissue damage

o f[ole) o oo lo
» * LS
DAMPs = Y

Vi 3

'Endogenous | | NLR agonistsand | | Alarmins
TLR agonists | | inflammasome (such as

| activators (such | IL-1ax)
‘ | as ATP) 3
TLR j.g!\

O

»

NLR or— "

TLR ‘

Pathogenic and non-pathogenic micro-
organisms (MAMPs) and tissue damage (DAMPs)

Commensal

bacteria ! Pdtll{lgensl
I Y —— T o= ___ o
o ) M
I T A
& Stressed,
damaged
or infected
: ] tissue
[MAMPs | A |
TLR or CLR

Mills, KHG. Nature Reviews Immunology 2011; 11:807-822.



Az inflammacio és a hemostasis

COAGULATION
ANTICOAGULANT & [ +
FIRRINOLYTIC E Shremble e
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INFLAMMATION = inflammatory
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Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Levi, M. et al. Trends in Cardiovascular Medicine, 2007; 15(7): 254-



A komplement és a hemostasis

Coagulation . Complement Fibrinolysis
@i ; ,_?"Classical:J [Lectin: ] ‘Alternative; | (TPA,UPA)
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A normal hemostasis

Circulating Blood clotting factors
platelet O 0
Lumen _ o0-0
Endothelial cell @]
O ’
I «> 7\( { Intravascular space f «> I «
L Vessel wound - o 5o
Iniciacio ()
Throm bocyta Factor Vlla ﬂa ©
adhézio
Cross-activation ~ Factor Xa C—+—Subendothelial
tissue factor
Subendothelial aktivacio AmpllflkaC|0
space o 0
Propagacio 95%

,Thrombin robbanas”

Thrombocyta aggregacio
,Thrombocyta robbanas”

; i ':ll'-_-f : -til- Ll
- Sew i

revention of bleeding

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Engelmann, B. Nature Reviews Immunology 2013; 13:34-45.



A platelet-mediated system for shuttling blood-
borne bacteria to CD8«x* dendritic cells depends on

glycoprotein GPlb and complement C3 immunology
e |
Opson (? -
bacte ¥ z_ﬁy
Staphylococcus aureus
Enterococcus faecalis
Bacillus subtilis
Listeria monocytogenes
2011
. B Steiman,
; R Hoffman
Hal:} IMMUNE RESPONSES Beutler
restol

-Platelets drive shuttle buggy
C3b-GPIb — CD8a+DC-TLCD8+
antigén bemutatas + citotoxikus immunvalasz + memoria

Bordon, Y. Nat. Immunol 2011; 12.
Jung, S. Nat. Immunol 2011; 12:1137-1118.
Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Verschoor, A. Nat. Immunol 2011; 12:1194-1201.



. Velﬂlsziiletett immunvalasz
Adaptly immunyvalas
v
CD8a+ dendritikus sejt
( Korai fazis Késoi fazis
Patogén shuttli z
o S e L Thrombin »
adaptive immgni Aktivacio
o 4 »ADP robbanas”
Endothelitis
esetén

Platelet

y Cytotoxikus T-sejtek

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Engelmann, B. Nature Reviews Immunology 2013; 13:34-45.
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A ,tanult” korokozok...

Pathogen Pathogen-derived mediator Mechanism of action

Subversion of coagulation

p-haemolytic group A, C Streptokinase Fibrinolysis via plasmin formation, resulting
and G streptococci in fibrin degradation

p-haemolytic Streptococcus  DNase Degradation of prothrombotic NETs
pyogenes

a-haemolytic Streptococcus  DNase Degradation of prothrombotic NETs
pneumonic{e

Exploitation of coagulation

Staphylococcus aureus Staphylocoagulase and Activation of prothrombin, leading to
VWE-binding protein fibrin generation and preventing pathogen
clearance
Staphylococcus aureus CLFA and CLFB Promotion of platelet aggregation, hampering

pathogen clearance by host immune cells

CLFA, clumping factor A; CLFB, clumping factor B; NET, neutrophil extracellular trap; VWF, von Willebrand factor.

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Engelmann, B. Nature Reviews Immunology 2013; 13:34-45.
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Az inflammacié és a koagulacid
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Hemostasis valtozasok szepszisben

Gram-posi!ive COGCi

Gram-negative bacilli ) \-l 2 JHI: i?;;:mr Y_' Tall-like
\7;5? _ué :.. | ) receptar _) Cfﬁa ) P AF,
-.':.-r_:f-g) :‘éﬂ‘éﬂi’é’l?ff“"a"“/_ . @ leu kOtr.lenes.,
;,:: — Menocyte aranocI'Td acid
Y
> Direkt tissue
Procoagulant pathways Anticoagulant pathways in j ry
- Sepsis il
: ' @ —>» Plasminogen
! p s activators Y
= H
Factor X Factor V‘!I“"a =H Protein c| : l -.
Vg | '
2 H + i Plasminogen |
::h-.. i ’ 6
1 Factor Xa Lt Te—=?a
Factor Vo<~ S :
i Plasmi nl
TProthrombin i A ’
Fibrin \
TThrornbin :
_— - FDP Impaired tissue
Increased A (Y ir erfusion
fibrinogen = )= fibriﬂ%lysls P
:* Enhanced formation A
of fibrin blood clots \
Thrombosis of small vessels > Microvascular
Cohen, ). RQRIERALNY55-891.

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika http://www.clevelandclinicmeded.com



Hemostasis valtozasok szepszisben

Inflammation

Adhesion molecules

ECs dysfunction: fibrinogen, fibronectin, vVWF, GPIIb/lla,
MXA2, TVWF, {PGI2 thrombospondin, vitronectin, P-selectin
Proinflammatory

cytokines Growth factors

PAF _~Y PDGF,TGF-B, EGF

Endotoxin (sep* —» | Cytokines/chemokines
Y : IL-113, CD40 ligand, PF-4, RANTES
Thrombin

ﬂ \ Coagulation factors

\ Fibrinogen, FV, FVIII, FXI, FXII

Resting platelet Activated platelet \ Eibrinolysis inhibitor PAL-1
(disc-shape) (spherical-shape)

Microparticles
negatively charged phospholipids,
expression of TF

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Margetic, S. Biochemia Medica 2012;22(1):49-62.
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ey a3 ¥ X ®  Inactivation @ X @ ‘I ® Y® 1 e>
Y. Pestis ¥ [ > chice
5. enterica
Bacteria Bacterial protem  Function
Binding L Y- 9 DALY Aeromonas sobria ASP PK activation
Several bacteria ‘
“ ) Bacteriodes fragilis BF-FBP Fibrin hydrolysis
Pbp Plasminogen binding
Activation
Streptococo *® — - : Borrelia burgdorferi OspC, Plasminogen binding
Staphylo '\. . tPA / uPA Erp proteins
Y. pestis i : _
S. enterica Group A streptococci SK Plasminogen activation
Enolases Plasminogen binding
S E.I :Id : ngt » ' B Haemophilus influenza ~ PE Plasminogen binding
Several bacteria [
o Helicobacter pylori HP-NAP PAI-2 upregulation
a2-Antiplasmin | Flasmin _ _
a2 -M acrogiobulin l > Salmonella typhimurium PgtE Plastinogen activation
3 uz-antiplasmin inhibition
w ® PAI-1 inactivation
M Staphylococcus aureus ScpA, SspB Release of BK from HK
Inactivation SAK Plasminogen activation
Y. Pestis
S enterica Streptococcus pyogenes M protein Kininogen binding
SpeB Release of BK from HK
Fibrinolysis ECM degradati Yersinia pestis Pla Plasminogen activaton

Fibrin degradation

B. fragilis % J.

*% Adapted from Lahteenmaki (Trends Microbiol. 2005;13:79-85.)
Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika by Mariétta Ravesloot.



Tadd inflammacio fibrin depoziciéval

== Placebo
== Heparin

< 751 St. Vincent’s Hospital (Melbourne, Australia); 2008.07-2009.11
=1 Primer |égzési elégtelenség miatt tobb mint 48 érdja invazivan
2 50- 2 nappal kevesebb & & & . J

S lélegeztetds |élegeztetett betegek
E i & Porlasztott heparin n=25; Placebo n=25

_Days
] ay 4
: 3 ' Hepari
Respiratory failure— —e— 5.3 (0.4 10 9.9) Neza;ﬁ
TAT volL No respiratory failure- : : = | 3.3(-29109.6) 72 06184)
D-dimer, Acute lung injury- i . i 8.6(3.1t014.1) 052 + 054
mg/L No acute lung injury- H—e—— 3.8(06108.2)
~6.p9/mk positive microbiological test- i & | 8.1(0.51016.2) 60 (23-227)
L8, pg/ml Negative microbiological test— ' —e— 3.7(08t06.7) ]'Ufg]‘;ff"
™NFa, pg/ Male- t d 1 5.4 (0.002 to 10.7) 64 +£79
mlL Female— H—— 3.9(-1.0 t0 B.8)
SP-D, ng/mlL ' 1766 (438
. H : . 3996)
CC-16, ng/ -10 0 10 20 2074 + 2379
mL
RAGE, pg/ Favours Placebo Favours Heparin 936 + 1737
mL

the treatment effect of nebulized heparin on ventilator-free days among survivors at day 28 by

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Dixon, B . Critical Care 2010; 14:R180.
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intravascular

Disseminated 7N - antimicrobial defence
intravascular Wl ¥ MWl
pagulation
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Mature Reviews | Immunology

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Engelmann, B. Nature Reviews Immunology 2013; 13:34-45.



,DIC torténete”

1950 1970 1980 2000 2010
Pathological Diagnosis by  Diagnosis in Early Improve
diagnosis research general hospital diagnosis outcome
laboratory
? Scoring of ISTH Scoring of global coagulation
22 . laboratory 4 DIC tests, its change rate and
) data ik 4 hemostatic molecular markers
Proof of ; diagnostic
thrombosis Colman’s criteria
criteria
¢ Pl
by " . !
Scoring of underlying
diseases, clinical d‘,JMHLg
symptoms and mg;tnn_ y
laboratory data S~ 4
Sﬂﬂﬂﬂg of = JAAM
global E:uagu1atiun tests diagnostic
and its change rate eritoria

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika

Wada, H. Expert Rev. Hematol. 2012; 5(6): 643-652.



Original Research

CRITICAL CARE

Trends in the Incidence and Outcomes of
Disseminated Intravascular Coagulation in
Critically 1l Patients (2004-2010)

26,2 DIC/100 000

45 120 -
il 18,6 DIC/100 000
- 100
s ... ??}
s T g w0
g 2 %
=2 g 60
E 20 1 ~
L. . 151 g .
* Mayo Clinic, Minnesota - i
- 2004 -2010 51 “1
(] .
: n=154 2004 2005 2006 2007 2008 2009 2010 - 18-39 40459 6079 £0:99
Years Age-growps, y

*ISTH overt DIC algorithm
" Excluded:

P for Linear

q Characteristics 2004 (n=26) 2005 (n=24) 2006 (n=23) 2007 (n=23) 2008 (n=23) 2008 (n=15) 2010 (n=20)  Trends
HIT, TTP, Child Pugh C,
. Demographics
congenital or Age.y 64(50-75)  63(53-77) 57(33-70)  70(57-76)  60(53-79)  61(42-70) 65 (56-77) 98
acq uired CoagUIatlon . ]j'(.‘l.na!li.‘ . B 6(23) 12 (30) 6 (26) 7(30) 13 (37) §(33) 9 (43) 07
Severity of illness

d iso rd ers and comorbidities
APACHE III score 93 (62-139) 89 (65-103) 85(39-103) 111 (82-120) 103 (70-126) 110 (87-136) 88 (59-115) .36
Charlson score 3(0-3) 4 (0.3-58) 4(2-3) 3 (2-6) 4 (1-6) 3(1-3) 3(1-3) i
SOFA score on day 1 10 (7-13) 9(3-12) 11 (8-12) 10 (5-11) 12 (7-14) 11 (8-13) 10 (4-13) 91
Time from admission 75 (16-217) 109 (13-196) 57 (20-149) 58 (18-226) 72 (13-131) 40 (15-190) 60 (25-187) 12

to the development
of DIC, h
Outcomes
ICU mortality 10 (38) 8(33) 5 (22) 9(39) 3 (13) 5 (33) 1(5) .02
Hospital mortality 15 (38) 13 (54) 10 (44) 14 (61) 9 (39) 8(53) 9 (45) .38
Hospital mortality, men 11 (55) 7 (58) 8 (47) 10 (63) 2(20) 3 (43) 3 (28) .07
4(67) 6(50) 2(33) 4(57) T(54) 5(63) 6(67) 55

ICU length of stay, d 4(1-9) 2 (1-6) 4(2-11) 3(1-6) 3(1-8) 2(1-3) 2(1-4) 05
Hospital length of stay, d 14 (7-26) 9(6-17) 21 (9-35) 11 (3-24) 9 (7-28) 11(5-23) 17 (9-23) 20

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika

Singh, B. Chest 2013; 143(5):1235-1242.



DIC definicidja

The International Society of Thrombosis and Haemostasis

Szerzett , azaz masodlagos

A véralvadasi rendszernek szisztémas intravaszkularis aktivacidja
Kiilonboz6 tartalékok egyensulyzavara extrém terhelés alatt

A kapillaris keringés zavaranak kovetkezménye és oka is egyben le
Trombozissal és vérzéssel jar

v >
Nem manifeszt (non-overt) Manifeszt (overt)

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



DIC kivalto oka

Sepsis / Trauma Malignancy
severe infection Tissue injury Solid tumours )
Obstetrical calamities Potentially any micro- Head injury Haemafologacal . Sever'g toxic or
' . Fat embolism malignancies  immunological reactions
Placental abruption organism Burns
Amniotic fluid embolism Snake bites

Preeclampsia
Vascular Intrauterine Foetal Demise

abnormalities

Recreational drugs o
Transfusion reactions rgan
Transplant rejection destruction

Severe pancreatitis

Giant haemangiomas
Large vessel
aneurysms

> i
= —
/N

=&

=
ExTr'ava<scular' Vascular gcclusion / ‘\ Ble| Hing Hy%oxia Inflarima‘ror'y
fibrin by fibrin = (> l response
— = v
= Tissue ischaemia
v \
Inflammation Necrosis

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



Thrombin
tulsuly

DIC - egyensuly

Koagulacio-inflammacio kapcsolata >
<— °HMGBL T« MMIF 1
e Interleukin 18

e TNFa P

e oldott TM

Fibrin T
PC { , AT-lll ¢
TAFI 1N, PAI-1 D

e oldott ICAM-1

¢ oldott E-selectins

Plasmin

talsuly

Endothelialis markerek i}
e ADAMTS-13 |,

¢ oldott VCAM-1 P .
anolysis T

* P-selectin per thr T, de 6ssz P-selectin > gjg /]\

Thrombocyta aktivacié T

=

Thrombin generacio tulsulya

e T+ AT-lll komplex T .
fibrinopeptid T

e prothrombin fragment 1 és 2
*FV s FVII

e F IX, F X aktivacié T~ e FVII T

e high molecular weight multimerek
e protein C |, * protein S {,

o AT-III ¢ o FXIII

Faktorok inaktivacidja T

FDP rog képz6dést gatold hatasa T

=

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika

Megnovekedett fibrinolizis

e plasmin * plasminogen |,
e a2-antiplasmin, e PAI M

e plasmin-antiplasmin komplex




DIC dinamikaja

Korai DIC Nem manifeszt DIC Manifeszt DIC
(compensated) (non-overt) (overt)
Mikrotrombozisok
%is
Sulyos
MOF
Fibrinolizis
Egyensuly \
Prokoaguldcio
Vérzés
Tartalékok

FDP jelenléte Tartalékok mérsékelt csékkenése
FDP jelenléte mellett

Tartalékok kimeriilése

- e 33—

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika



DIC diagnozisa

Platelet counts =100 0 +  =50% reduction 1 =
Interna (x10%/1) .
Thrombos 50-100 1 + >50% reduction 1 = A
=50 P + 0 = —I
Un.ti i Si 3 FDP (mg/l) <10 0 +  Fivefold increase 1 =
Cli aﬁ?’cjﬂ ffm.EEOCI ty of 10-25 1 +  Fivefold increase 1 = B
"Thrombosis Hemostasis/ e - . 0 =
Pla e -
tee Fibrinogen (g/l) =1.0 0 + =50% reduction 1 =
0.5-1.0 1 +  =50% reduction 1 = C
<0.5 2 + 0 = ]
PT (s) <14.0 0 + Prolongation: =2.0 1 =
14.0-17.0 1 + Prolongation: >2.0 1 = D
>17.0 . - 0 = —
AT <70% 1 point = E
FMC =10mg/l or TAT =10 pg/l = F
TV 1TTUp . \:; 2 =1

R K Angle MA PMA G EPI A o LY30 i AL e i
min min deg mm dfsc % mm % H
1,4 70,9 71,5 0,0 12,6K 42,6 13,4 / + _+’ =i L {
2—8 1—3 55—78 51—69 4,6K — 10,9K 0 — 15 -3—3 i -

Wada, H. Expert Rev. Hematol. 2012; 5(6): 643-652.
Semmelweis Egyetem, Transzplantdcios és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): $54-S59.



IF: Infection
SC: Solid cancer
HT: Hematopoietic tumor

100
90
80
70
60
50
40
30
20
10

0 0
DIC (+#)()(+)()+)() #HEHEHE

Platelet count

IF SC HT

PT ratio
100

90
80
70
60 |

50

40 -
30
20
10

IF SC HT

100
90
80
70
60
50
40
30

20

B 2 pont a DIC score alapjan

1-2 pont a DIC score alapjan

O
IF SC HT

DIC etiolog

FDP Fibrinogen

100 —
90
80 4
70 -
60 -
50 |
40
30 4
20 4
10

HEEEHE)
IF SC HT

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika
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idja meg

hatarozza
a hemostasis eltérést és befolyasolja a kezelést

Multicentrikus prospektiv vizsgalat; n=692
2005.01.01 — 2008.05.31

ISTH, JMWH

o ] 40 - .
70 [ wrx | 160 | —
|—'_|_| M = 1 -
- ** 1
s - 2 140 —
% 50 — ? 120 -
2 40 £ Zy
= a =
g 30 o <
= o 60
2 20 & 10
40
10 20
0 L0 L L 0 0 —
IF sc HT IF sc HT IF c HT
- | | | v
I 1
300 e — 2
[ a—
z _100 20
= E =
E 200 E a0 §15
o = = =
-
= = Z10
“ {00 40
20 5
L= = 9
0 \_i11_| lTI 0 \Tl \Tl IT‘ g i
IF sC HT IF sC HT IF sC HT
B DiC fennill

DIC nem all fenn

Kawasugi, K. Thrombosis Research 2011; 128: 186—-190.

Wada, H. Expert Rev. Hematol. 2012; 5(6): 643-652.



DIC kezelése

Alapelv:
a kivalté megszilnéséig a tartalékok egyensulyanak
visszaallitasa

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



DIC kezelése — a recept

A recept alapja a ,nem vérzik és nem alvad” elv
alkalmazasa

Ami biztosan kell - a harom alappillér
.. Antikoagulacié
.. Potlas
.. Aggregacio gatlds

Ami kérdéses
Fibrinolizis gatlasa

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika




e 7/

Antikoagulacio

Non-overt DIC

Aggregacio gatlas

Multplate® plateletfunction analysis -Y2.03.11

~
e - — -~
—— o e
R K Angle MA PMA G EPL & Cl LY3D
min min deg mm difse b mm ]
5.8 13 73,7 66,9 0.0 101K 40,6 9.8 1.7 40,5
2=& 1=—23 55=78 51—69 46K — 109K 0 =15 = =3 0=8

Terdpia:
Antikoagulacié

Thrombocyta aggregacio gatlasa

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika

The temperature of the measurement block: 37.0°C, within specified range - I W | 17 Apr 2013, 130856
F1 . Auto F2. Start F3:8t | [ g gmerp | [F5:Change | [ T: Select F& F7.Clear | [ F8.Screen | [ F9. Curve
Pipette timer test s} test Print channel shot mode

PatientID Patient 1D Patient D PatientID Patient 1D

Bagi Lajosne Bagi Lajosné Bagi Lajosne Bagi Lajosne Bagi Lajosné

Test name Testname - Test name - Test name Testname

ASFitest (Hirdin blood). 1

Start:/ Runtime
17. Apr. 2013,13:00/ 6'00"

Area under the curve :
112U (75-136)

Aggregation
RUO: 165.0 AU

Wedocity ©
RUD: 32.2 AU #min

CC=1.000, DIF=4.804%

ADPtest (Hirudin blood). %1

Start:/ Runtime

17, Apr. 2013, 1300/ 600"
Area under the curve -
103U (83-122)
Agaregation

RUO: 162.0 80

"Welocity

RUO: 34.3 AL fmin.

CC=1.000, DIF=E.01E%

RISTO high (Hirudin bload). 31

Start:/ Runtime :

17, Apr. 2013, 1301 /600"
Area under the curve :
220 U (30 - 201)
Aggregation

RUO: 352940

Welocity

RUD: 74.3 AL/min.

CC=1.000, DIF=2.452%

Start:/ Runtime

17.Apr. 2013, 13:02/ 600"
Area under the curve :
109U (34-156)
Aggregation

RUD: 1538 AL

Wedocity ©

RUD: 30.0 AU #min.

CC=0.998, DIF=E.508%

TRAPtest (Hiruclin blood), V1

COLtest (Hirudin bload), V1
Start:/ Runtime

17, Apr. 2013, 1302/ 6'00"
Area under the curve |
129U (46-117)
Aggregation

RUO: 216.0 AU

Welocity

RUO: 34.3 AU min.

g

9

CC=1.000, DIF=5.465%
e

LY
1

=

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5




Antikoagulacio Aggregacio gatlas

Heparin — a szabalyozads szupportiv kezelése

purpura fulminanshoz tarsulé DIC-ben a mortailitas 90%-rol 18%-ra csokkentette (Hjort;
1964)

Magas vérzési rizikdju beteg - rovidebb hatastartam, reverzibilitas

LMWH - a szabalyozas szupportiv kezelése
Heparinrél LMWH-ra tolédd tendencia

intrauterin magzatelhalas, 6rids aneurysma, aorta aneurysma
(Feinstein; 1988)

JMHLW: dalteparin — szervelégtelenséget csokkentette, kevesebb szov6dmeény
(Sakuragawa; 1993)

Thrombocyta aggregacio gatlasa
ASA...

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



Antikoagulac
Overt DIC

- a EFL A
( g mrm
3 T 0.2
3 : 4 i 72 0=—13

Terapia:

e 7/

10 —

P

V4

otl

V4

dS

Multiplate® platelet function analysis - %v2.03.11

The temperature of the measurement black: 37.1°C, within specified range [ | SN | 13 Apr 2013111434
F1: Auto F2:Stant F3:Stant F4' EnterID F5: Change T:Select F&: F7: Clear F8: Screen F3:Curve
Pipetta tirer test D test Print channel shot mode

Patient|D Patient 1D Patignt 1D PatientD: PatientID :

Magusics Szilkvia 1981.10.01

Testname :
ASPltest (Hirudin blood), W1

Start: / Runtime

13 Apr. 2013, 11:06 /6'00"
Area under the curve :
9U (75 - 136)
Aggregation

RUO:21.8 40

Yelocity

RUO: 3.1 Al/min

CC=0993, DIF=11.458%

Magusics Szilvia 1961.10.01

Test name :

RISTO high (Hirudin blood), V1
Start: / Runtime

13 Apr. 2013 11:06 / 6'00"
Area under the curve :

15 U (90 - 201)

Aggiegation

RUD: 551 AU

elocity

RUO: 7.8 ALl/min

CC=0339, DIF=7.190%

Magusics Szilvia 1961.10.01

Testname :
ADPtest (Hirudin blood). Y1

Start: / Runtime :

13 Apr. 2013, 11:07 / 6'00"
Area under the curve :
8U(53-122)
Aggregation

RUD: 21840

Velocily

RUD: 3.0 AU /min.

CC=0.990, DIF=21 591%

Magusics Szikia 1981.10.01

Testname :

TRAPtest (Hirudin blood). V1
Stant: [ Runtime :

13 Apr.2013.11:07 /6'00"
Area under the curve :

21 U (94- 156)

Aggiegation

RUD: 33840

Velacity

RUD: &5 AU /min,

CC=01938, DIF=2 8447

Magusics Szilvia 1381.10.01

Testname :
COlLtest (Hirudin blaod), V1

Start:/ Runtime

13 Apr. 2013, 11:07 /6'00"
Area under the curve :
AU (46-117)
Agaregation

RUD: 15040

Yelocity

RUD: 3.1 AU Amin.

CC=0330, DIF=3523%

-]

9
¢

9

]

2

Channel 1

Channel 2

Vérzés miatt faktor, fibrinogén, thrombocyta potlas

Szabalyozas miatt antikoagulac

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika
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Channel 3

Channel 4
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Channel 5




Potlas

Csak vérzés esetén adhatodak

Thrombocytopenia vagy sulyos thrombocytopathia
Ha thr < 50 x 109/1 ?? - thr funkciot is figyelembe kell venni!

FFP — 15-20 ml/kg
ha PT N, APTT P

To give or not to
give
THAT IS THE
o e QUESTION «4

TACO, TRALI, TRIM veszélye

PPC — csak AT-IlI-mal egyltt

Fibrinogén — 3gr
fibrinogén < 1,5g/I

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



Ami kérdeés

RO

1769 -

AT-1I

Korai szint csokkenés
Mortalitas egyik fliggetlen prediktora 28 nap
— de az igazi DIC-es 28 napot tulél?
AT-1Il adasa szepszishez kapcsoldodd DIC-ben javitja a tulélést
(short-term all-cause mortality - OR:0,649; Wiedermann CJ. Blood Coagul Fibrinolvis 2006'1:2%—6.)
Mi a jovo
Rekombinans thrombomodulin ??

APC ???

Semmelweis Egyetem, Transzplantdcids és Sebészeti Klinika Thachil, J. Thrombosis Research 2012; 129(Suppl1): S54-S59.



WECANNOTSOLVE OUR PROBLEMS

WITH THE SAMETHNIKIN G 2 'ﬁ
WEUSEDWHEN WE 4 % -
€ aRJSAREE D 1 '

-Albert Einstein
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