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Fibrinnatverk och fibrinolys

coarse plasma fibrin network
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Collet JP et al. Aretrioscler Thromb Vasc Biol.2000:20:1354-61



Vanliga laboratorieanalyser

Tredje trimester Icke-gravid
APTT, s normal/forkortad normal
PK, INR <0.9-1.0 <1.2
PT, %* 100-160 70-130
Trombocytantal, x 10°/L > 100 >150
Fibrinogen, g/L > 3.0-6.0 g/l <2.0-4.0
D-dimer, mg/L < 2.0 mg/L <05
Antitrombin, KIE/L > (0.80 > (0.80
Rotem/TEG hypercoagulabilitet normal
(viskoelastiska
metoder)

M Hellgren
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Viskoelastiska metoder

TEG/Rotem




TEG

Koagulation Fibrinolys
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r = reaktionstid 6-9 min

MA = maximal amplitud 50-70 mm
a’® = koagelbildningshastighet > 50°

Kang et al: Anesth Analg 1985:64:888-896



Rotem - Extem och fibtem
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INR och PK

Icke-gravid Tredje trimestern
PK(INR) PK % PK(INR) PK %
<0.9 ??

1.0 100 <0.9-1.0 70 -200
1.8 30

2.1 25

3.0 15

4.1 10

6.5 6.5

M Hellgren 2014



Hur ser det ut?

Akut fettlever




Obalans i hemostas

Dysfibrinogen,
Platelet dysfunction,

RES dysfunction LPS, TF,
vWIF, FVIII,

tPA, PAI-1

Platelets, Vitamin K-dependent
factors (Il, VI, IX and X), V,
Protein C and 5, AT,

Plasminogen, a,-AP,
ADAMTS13

increased
up to 200°9%

¥

decreased
to about 25-T0%

Low level balance =
high risk of bleeding and thrombosis!

Schaden E et al , 2013



Kompenserad hemostas akut lever insufficiens

Acute liver failure

Prothrombotic
tLevels of VW F
1 Levels of FVII
! Levels of natural anticoagulants ¢ Platelet count
| Levels of plasminogen Dysfibrinogenemia

Girardis M et al, 2013



Hemostas akut lever insufficiens
vid samtidig njursvikt

Acute liver and kidney failure

t Levels of FVIII
| Levels of natural anticoagulants
+Levels of
M Levels of VWF
4 Levels of tissue factor

4 Level of microparticle activity
M Thrombin generation

Girardis M et al, 2013



TEG vid leversvikt cirrhos
4 olika patienter
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INR Fib TPK MA

1.1 40 137 604

1.3 174 21 36.8

1.8 118 36 252

19 09 8 163

Stravitz Todd R et al, 2012
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Levertransplantation
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TABLE 1

ISTH criteria for predicting

an overt DIC

Variable

Reference
ranges

Points

PT/INR

*

Platelet

count

[]_ mmer

*

Fibrinogen

*

PT normal

PT prolonged 3-6

sec

PT prolonged >6

5ec

}1 {]DfnL
50—100/nL
< 50/nL

Normal

Slightly elevated
Strongly elevated

=1 gfL

[IC, disseminated intravascular coagulation; IR, in-

clwiniein oo

ternational normalized ratio; £5TH, International Society
of Thrombosis and Haemostasis; PT, prothrombin time.

Windsperger. The fibrinogen/CRP ratio as a new
parameier for the diagnosis of DIC. Am J Obsiet

Gynecol 2013.

Inte anvandbar under graviditet

DIC diagnos vid leversjukdom
mycket svar men allvarlig

Upprepad provtaghing

Organdysfunktion mer uttalad
och njursvikt



Sensitivity

Fibrinogen/CRP ratio
prediktor DIC vid HELLP

0 D=y

Ratio fibrinogen/CRP

Fibrinogen

CRP
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1 - Specifity

Windsperger K et al , 2013



Fibrinogen (mg/dL)

Jamforelse ablatio placentae och AFL

Fibrinogen FDP ~ D-dimer

350 140
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Fibrin split products (Thrombo-Wellcotest)

®m  Abruption
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Dagar efter partus Dagar efter partus

Nelson DB et, al 2014

* AFLP

5 Abruption




Inkomstprover

Hb
TPK

PK

APTT
fibrinogen
AT

D-dimer

bilirubin
ALAT

krea

g/L

x109/L

INR

ukat/I
ukt/L

mmol/L

HELLP
106/92
53/45

1,4
29

0,69
5,3

10
4,3
82

AFLP
138
132

1,2
45
2,8
0,24
12

51
6,8
168

Hepatit A
105
226

1,9
36

3
0,52
17

36
36
39

M Hellgren, 2014



HELLP endotelskada

Olika delar av glykocalyx

P Values
HG n= 15 NP week 30 + 3,n=15 CG,n=10 HGvsNP  HGvs CG
Syndecan |, ng/mL 2252 (7369/16 595) 5943 (2637/10292) 66.4 (50.7/69.7) 02 <0l
Heparan sulfate, pg/mL 5.8 (9.3/25.0) 49 (4.2/8.0) 6.2 (5.4/8.9) <01 0l
Hyaluronic acid, ng/mL 624 (395/1314) 131 (111/168) 86.0 (82.1/93.6) <01 <0l

HG= HELLP, NP= normal graviditet, CG= kontroll icke gravid

Klaus F. Hofmann-Kiefer, 2013



Patient med HELLP
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Patient med akut fettlever

Heparin x 102 1U/24 h (e)
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Behandling av koagulationsrubbning
* FOrlos efter stabilisering

» Specifik behandling av hemostas endast vid blodning,
stor risk for blédning (infor partus) och
tromboembolism

* Trombosprofylax med kompressionsstrumpor och ev
lagmolekylart heparin ( anti-Fxa aktivitet)



Specifik behandling

E-koncentrat - forbattrar TPK funktion
Fibrinogen, faktorkoncentrat (trombosrisk PCC)
Hammarkoncentrat (antitrombin eller protein C)
Trombocytkoncentrat(TPK <50x109/L)

plasma, desmopressin?

Hepatolog och Koagulationskonsult
M Hellgren 2014



Take home message!
Misstank tidigt !

Tidig och upprepad provtagning (TPK, PK, antitrombin)

ele

Samarbeta med anestesiolog/IVA, hepatolog, och
koagulationist

Trombos profylax!



