D\ 1. LEKARSKA

FAKULTA

.5’/ Univerzita Karlova

VSEOBECNA FAKULTNI {1
‘ NEMOCNICE V PRAZE
Antitromboticka lecba,

krvaciveé a trombotickeé

komplikace
Jan Pudil

Il intverni klinika VFN a 1.LF UK, Praha
CAAK Karlovy Vary, 1.12.2025

7\ KOMPLEXNI
] KARDIO

! VASKULARNI
CENTRUM

(’\ VFN Praha

4




Antikoagulace MSP

3. anti-Xa on target* .

YES

« Zakladem heparin

— Inicialne 12 J/kg/h (CAVE, proplach! —
500j/hod.)

— Paralelni monitorace UFH/AntiXa +

tu IF
ian

- Ignore i
aPT A
° Cilem Ant|xa O y 3 - O . 5 (O y 7 I U/m I) Correct fibrinogen level (if <1 g/dL), exclude DIC
CONTINUE Heparin infusion ;
— Nemoznost dosazeni AntiXa? ffibrinogen >1 /L. no DIC
Measure APTT-guiding coagulation factors
° Antitrombin 11 (FXI1, FXI, FIX and FVIII)
« Heparinova rezistence? (ATl > 35 %) b Feralie ] (B (st
Heparin based on APTT Ignore APTT

consider ROTEM Heparin based on anti-Xa

et e Vandenbriele Ch. et al, JACC, 2022




Alternativy k heparinu

* Non-heparinové ECMO?
» Bicarbonate Based Purge Systém
(BBPS)
— 25 mmol NaHCO; ad 1l G5
— Lokalni chelatace Ca?*iontu
— FDA approval

* Heparinem Indukovana Trombocytopenie
— Bivalirudin (+ BBPS) — ELSO rec.
— Fondaparinux (off-label uziti VA ECMO)




Krvaceni pri MSP

« ECMO
— Zhruba 20 % pacientlt s krvacivou komplikaci (ELSO registr)?!

» DangerSHOCK trial®

—-21.8 % v.s. 11.9 % moderate to severe bleeding
* Misto vpichu 23 %
* Difuzni 21.6 %
» Gastrointestinalni 14.9 %
e Intrakranialni 5.4 %

1. Nunez, J.l. Et al, Int. Care Med, 2022
2. Mgller JE in N Engl J Med. 2024
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Krvaceni - PRICINY

« Systemove
— Kontinualni flow
 Indukce ziskané VWF choroby —

smykovym napetim a destrukci
x multimera vVWF

— Podavani systemove antikoagulace a
antiagregace
— Delsi podpora (ECMO)

« Konzumpcni koagulopatie, clearance
desticek, HIT

* Lokalni
— Technika punkce

— Pritomnost kanyl
samotnych
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Krvaceni — diagnostika

» Kontrola KO, hemodnymicka
stabilita pacienta

» Lokalni kontrola kanyl
— Okoli, hematom
» CT angiografie
— Retroperitonealni krvaceni

 SONOgrafie
— Postpunkcni komplikace

Obrazek: Archiv VFN, Praha



Krvaceni - management

* Nutnost rychle zastavit krvaceni

* Potreba pokracovani mechanicke
srdecni podpory

* Invazivni (chirurgie, katetrizacni-
stentgrafty, emnbolizace)

« Konzervativni terapie
@ e @
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« Source control (drainage, /

surgery...)

Stop anticoagulant
Stop antiplatelet(s)
Switch to BBPS

IV tranexamic acid
(Reversal agents)
(Early weaning)

/

:

e Source control

e Reduction or stop of
anticoagulant

 Stop antiplatelet(s)

e Switch to BBPS

e |V tranexamic acid

(*) Additional measures:

Maintain hemostasis:
e Normothermia
e Normocalcemia
e Normal pH
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Maintain source control
Assess thrombotic risk
Restart low-dose anticoagulant

After resolution of bleed: :.
(Re)start single antiplatelet .
“

Major bleed

(e.g. ICB, ret e Cannulation techniques
e.g. ICB, retro-

Prevention e Position management

peritoneal bleed)

Prevention &
management of
bleeding

e Source control (local
gauze application,

Intermediate

Minor bleed

bleed *au, ..+*" (e.g. cannula oozing, | , gnvsi?gﬁltgrggi,lge"")
(e.g. major ENT bleed, B ELELL LA minor ENT bleed, [ | ENT cauterisation
airway bleed, oropharyngeal
Gl bleed) bleed)

Monitor coagulation tests:
e Platelet count < 50,000/pL — consider platelet transfusion
e Fibrinogen levels < 1.5 g/L = administer fibrinogen concentrates or cryoprecipitate
e INR > 1.7 - consider prothrombin complex concentrate (or fresh frozen plasma)

A No specific treshold for RBC transfusion

Van Edom Ch.J. et al in JACC: Cardiovascular Interrventions, 2023



Krvaceni — Konzervativhi management

» Uprava koagulaénich parametra, .
— Krevni derivaty
— Koncentraty koagulacnich faktoru

— Vymena proplachu (hepa=—
ECMO |

— Vymena okruhu
» Spravna poloha kanyl
— Kryci material
 adreanlin/exacyl

VSEOBECNA FAKULTNI  ZTJQ) | LEKARSKA
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Obrazek: Archiv autora; imagestock.org



Tromboza

 Pfi terapii ECMO > 20% pacientu
— Obyvkle HZT — perikanlyova &i trombdza DKK
— Celkové minimalni ovlivhéni mortality (x krvaceni)*

* Impella
— Obyvkle HZT — perikanlyova &i trombdza DKK
— Celkové minimalni ovlivnéni mortality (x krvaceni)*

“vgmmwﬂmm L LKAk 1. Nunez, J.I. Et ql, Int. Care Med, 2022
NEROCHEEVERAZE Yy et 2. Mgller JE in N Engl J Med. 2024




Etiologie trombozy pri MSP

* Pritomnost cizich teles
— Aktivace fXII/fXI povrch
— Stagnace krve © 7 " &

— Biofouling “‘

o Systémové zm

Hemolysis

— Hemolyza

— Zanet a aktiva ’“ ' —

PS exposure Free Hemoglobin —/-: VvWF binding F Juss
— Nedostatecna a’ B e ./\1 —
e

Endothelial damage

VSEOBECNA FAKULTNi * L LARARSKA
NEMOCNICE V PRAZE kY Universita Karlova

MVs release




Tromboza prfi MSP - management

Venozni x tepnna x intrakardialni

Navyseni cile UFH/AntiXa

—-0,5az 0,7 IlU/ml

Terapie lokalnich komplikaci

— PTA trombotizace AFC, trombektomie chirurgicka

Technika extrakce MSP

— Monitorace ischemie koncetiny
— Manualni komprese pod mistem extrakce




Ischemie koncetiny pri MSP

 V pripade kardiogenniho soku
zdvojnasobuje riziko mortality!
* Etiologie
— prima obturace kanylou
— Trombus/embolus

« VA ECMO - 10 az 70% pripadu (!)
* Impella

— DS trial — Impella - 5.15x vyssi riziko ischemie
dolni kondetiny?

vscoson rauurni () st 1. Natov P et al, JACC, 2024
‘ NEHOCHICEVINAZY. NP Srmipiteiin 2. Mgller JE in N Engl J Med. 2024




« SONOGRAFIE
— Sizing kany! __
— Alternativni pristupy g

- Monitorace koncetin
— NIRS, klinika, SONC: 3

* Distalni perfuze
» Cross spojka

* Chirurgie

. JLrombaspirace

VSEOBECNA FAKULTNI %’% T
NEMOCNICE V PRAZE Qi Universita &

Univ
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