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Ziadny konflikt zaujmov




Hemostaza

- zaCina porusenim integrity
cievy

- Zrazeniny su zvycCajne male,
lokalizované a nakoniec sa
rozpustia, Cim sa obnovi
normalny prietok krvi

- 1. faza dominuje v art. systéme-
,,biely trombus”

- 2. faza dominuje vo vendéznom
systeme ,,Cerveny trombus”
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Trombodza Tri faktory zvysujuce riziko trombozy:

1. Poskodenie cievnej steny
- napriklad uraz, zapal, ateroskler6za alebo chirurgicky

zakrok
- riziko vzniku opisuje 2. Zmeny vV prietoku krvi
- spomalenie (staza) krvi — napr. pri dlhodobom lezani,
Virchowova ECMO kanyly...
Trias - turbulentny prietok — napr. pri aterosklerotickych
stendzach

3. Zvysena zrazanlivost krvi (hyperkoagulabilita)
- vrodena (genetické poruchy) alebo ziskana
(tehotenstvo, nador, niektoré lieky)




Nemusi vzdy
platit’ !!!

Bleeding Thrombosis

von Willebrand factor dysfunction
Platelet dysfunction

Fibrinolysis

Protein fouling
Contact pathway (FXII) activation

o Platelet activation
Consumption of coagulation
factors

Anticoagulation strategies in extracorporeal circulatory devices in adult populations.
Kato C, et al. Eur J Haematol. 2021.




Nemusi vzdy
platit’ !

Meghan M Chlebowski et al.
ECMO Clinical controversies in anticoagulation monitoring and antithrombin supplementation for ECMO. Crit Care 2020 Jan 20;24(1):19

DIK

Pacient lieCeny pre trombozu
a zakrvaca

Pacient lieCeny pre krvacanie,
ktory trombotizuje

https://www.slideserve.com/grant/disseminated-intravascular-coagulopathy-dic




Tromboza ¢i krvacanie?

Co je kedy
horsie?

Co je rahsie lie¢it?

Co v pripade, ze su pritomné oboje
sucasne?

Je mozneé liecit’ oboje sucasne?




Trombotické prihody

, B . - predstavuju celosvetovo hlavnu priCinu umrtia dospele;

- mortalita je vySe 25%, cca 17 mil. fudi
- postihuju starsiu populaciu

Patria sem:
- arterialne: AKS a ischemicka CMP
- venozne: PE

AKS: mortalita cca 16% populacie, 9 mil. (53%) fudi
CMP celkovo: mortalita cca 10,7% populacie,
7,3 mil. (42%), podielovo iCMP tvoria 87 % vSetkych CMP

PE: mortalita cca 1 % z populacie, 0,7 mil.(5%)

Khan MA, Hashim MJ, Mustafa H, et al. Global epidemiology of ischemic heart disease: Results from the Global
Burden of Disease Study. Cureus. 2020 Jul 23;12(7):€9349.

Wang ZW, Wan MP, Tai JH, et al. Global regional and national burden of intracerebral hemorrhage between 1990 and
2021. Sci Rep. 2025 Jan 29;15:3624.

Barco S, Valerio L, Gallo A, et al. Global reporting of pulmonary embolism-related deaths in the World Health
Organization mortality database: vital registration data from 123 countries. Res Pract Thromb Haemost. 2021 Jun
15;5(5):€12520.




AKS

AKS a iCMP - infarkt myokardu je vyznamnou pri¢inou smrti este pred
prichodom do nemocnice

- je castou pricinou chronického zlyhania srdca

Ischemicka CMP
- 30-dnova letalita cca 13-15 %

- veducou pric¢inou invalidity

Akbar H, Mountfort S, et al. Acute ST-Segment Elevation Myocardial Infarction (STEMI). In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK532281/

Saini V, Guada L, Yavagal DR, et al. Global epidemiology of stroke and access to acute ischemic stroke interventions.
Neurology. 2021;97:S6-S16.

Zhang R, Wang Y, Fang J, et al. Worldwide 1-month case fatality of ischaemic stroke and the temporal trend. Stroke
Vasc Neurol. 2020 Dec;5(4):353-360.




PE
- letalita pri masivnej PE bez Casnej lieCby 30-50 %

- pri promptnej lieCbe (trombolyza, embolektomia) klesa k
cca 15 %

- veduca pricina umrti matky po poérodu v rozvinutych
krajinach (zapadna Europa)

- chovaju sa ako ,,tichy zabijak*

- ked' vzniknu, tak je to mimo nasu kontrolu aj rozsah
postihnutia

Barco S, Valerio L, Gallo A, et al. Global reporting of pulmonary embolism—related deaths in the World Health
Organization mortality database: Vital registration data from 123 countries. Res Pract Thromb Haemost. 2021
Jun 15;5(5):e12520.



Terapia

- terapia je relativne jednoducha a jasna

- doraz na ¢asnu intervenciu!

- AKS - Casna intervencna rekanalizacia, trombolyza
(V-A ECMO/E-CPR)

- ICMP - Casna intervencna rekanalizacia, trombolyza

- PE - V-AECMO/E-CPR, rekanalizacia (embolektomia -
chirurgicka Ci intervencna), trombolyza




- . B - fatalne krvacania je priCinou umrtia u cca 8-10%
VA\EYA R WETUIEN  populacie

- jedna sa predovsetkym o krvacaveé prihody:
traumatickeé
porodnicke
hemoragicke CMP
kKrvacanie do GIT

- na rozdiel od trombdz postihuje mladsich fudi a deti

Fang P, Sun T, Liang Z, et al. Global, regional, and national trends in maternal hemorrhage, 1992-2021: a
hierarchical cluster and age-period-cohort analysis of the Global Burden of Disease Study 2021 and projections to
2036. BMC Public Health. 2025 Jul 24;25:2540.




- napriek guidelines traumatické krvacanie ostava

Traumaticke hlavnou priginou Gmrti 0séb do 40-50 rokov v
krvacanie mnohych krajinach

- podfa WHO mortalita traumat u 30—-40%

je spOsobenych exsanguinaciou
tji. 2-3% z celej populacie (1,5-3 mil)

- sU najcastejsou preventabilnou priCinou smrti pri
urazoch!!!
- je lepsi potencial mat to pod kontrolou

- je zlozitejSia problematika oproti tromboézam...??7?

Kauvar DS, Lefering R, Wade CE, et al. Impact of hemorrhage on trauma outcome: an overview of epidemiology,
clinical presentations, and therapeutic considerations. J Trauma Acute Care Surg. 2006;60(6 Suppl):S3-S11.




- celosvetovo zomrie 290-300 tisic zien na komplikacie
Porodnicke tehotenstva a porodu

krvacanie

- Kkrvacanie je najCastejsou priCinou umrtia
a predstavuje cca 27% (80 tisic)

- vacSina sa jedna o popérodné hemoragie (PPH) do
24 hod

- v USA sa miera PPH zvysila z 2,7 % p6rodov v roku
2000 na 4,3 % v roku 2019

World Health Organization. WHO announces the first meeting of the Postpartum Haemorrhage (PPH) Bundle
Guideline Development Subgroup [Internet]. Geneva: World Health Organization; 2023 Aug 14 [cited 2025 Oct 2].
Available from: https://www.who.int/news/item/14-08-2023-who-announces-the-first-meeting-of-the-postpartum-
haemorrhage-(pph)-bundle-guideline-development-subgroup

Corbetta-Rastelli CM, Friedman AM, Sobhani NC, et al. Postpartum hemorrhage trends and outcomes in the
United States, 2000-2019. Obstet Gynecol. 2023 Jan;141(1):152-161.

Fang P, Sun T, Liang Z, et al. Global, regional, and national trends in maternal hemorrhage, 1992-2021: a
hierarchical cluster and age-period-cohort analysis of the Global Burden of Disease Study 2021 and projections to
2036. BMC Public Health. 2025 Jul 24;25:2540.




Hemoragicka CMP

- podielovo 10 — 15% vsetkych CMP

- intracerebralne krvacanie (2/3 hCMP)
- SAK (1/3 hCMP)

- letalita do 30 dni je 30-50 % (oproti 13-15% u ICMP)

- SAK ma podobnu letalitu cca 25 % do 24h, cca 40%
do 30 dni

Wang ZW, Wan MP, Tai JH, et al. Global regional and national burden of intracerebral hemorrhage between 1990
and 2021. Sci Rep. 2025 Jan 29;15:3624.

Rosamond WD, Folsom AR, Chambless LE, Wang CH, McGovern PG, Howard G, et al. Stroke incidence and
survival among middle-aged adults: 9-year follow-up of the ARIC cohort. Stroke. 1999 Aug;30(4):736—743.



GIT krvacanie

horny GIT — ezofagus, zaludok, duodenum - 70%
dolny GIT — Crevo a konecnik - 30%

letalita prijatych pacientov do nemocnice kvoli
krvacaniu je 10%
suvisia s terapiou tromboz

iIncidencia neklesa kvoli antikoagulacnej a
antiagregacnej lieCbe

Scherdin Y, Halldestam |, Redeen S, et al. Incidence and mortality related to gastrointestinal bleeding, and the
effect of tranexamic acid on gastrointestinal bleeding. Gastroenterology Res. 2021 Jun 19;14(3):165-172.



Rizika podla
problematiky

Trauma

viacej zomiera na vykrvacanie (statisice) nez na
TEN

najvacsie riziko umrtia je na vykrvacanie v prvych
hodinach od traumatu

- riziko TEN dominuje v neskorsom stadiu tj. po zastave
Krvacania

Pérodnictvo

krvacanie zabija ovela viac matiek nez trombézy
na 1000 porodov pripada niekolko desiatok pripadov
PPH, kym tromboz len jednotky

Incidencia zilovej trombodzy v gravidite sa uvadza cca
1:1000



Rizika podla
problematiky

Interna medicina: kardiologia, interna, hematologia

kardiovaskularne trombozy - infarkty, ischemické CMP,
TEN

suU kvantitativne vacsim zabijakom dospelych nez
vnutorné krvacania (GIT, hCMP)

je opodstatnené venovat' sa profylaxii

incidencia krvacania neklesa kvoli antikoagulacnej
a antiagregacnej lieCbe



Protokol KARIM FN Motol pro terapii Zivot ohrozujiciho krvaceni

Terapia ZOK je
zlozite

jSia...

. Podej Exacyl v davce 10-30 mg/kg 1.v. a 8 hodin nebo stejnou davku v kontinualni infuzi na 24
hodin

2. Vysetri vSechny testy ROTEM (EXTEM, INTEM, FIBTEM) a normalizuj je:
— CT-EXTEM > 80s podanim PCC v davce 10-30 y/’kg
- pokud nedojde ke korekei CT EXTEM — podave) Novoseven v davce 10-30ug/kg

. Normalizuy CT-INTEM > 240s podanim Haemate P v davce 10-30y/kg

4. Normalizyy FIBTEM MCF <10 mm podanim Hemocompletanu v davce 10-30 mg'kg

- nebo presnéy: poZadovana MCF — aktuaini MCF x 6,25mg/kg
(napf. 10 —4 x (6.25 x 80 kg) = 3000 mg (cca na 1 mm pridame 0.5 g fibrinogenu)

. Udrzuj trombocyty > 50-100 x10°/L nebo podej trombocyty p¥i EXTEM MCF < 50 mm
a FIBTEM MCF = 10mm - podavej 5-10 ml’kg trombocyti (u dospélého pacienta 2 TU
trombocytl z aferézy)

. Udrzuj hladinu FXIII = 60% podanim Fibrogamminu v davce 10-30y/kg




7. Pripokracujicim krvaceni a pritomné patologii PFA Col/EPI:

4 . - podey Novoseven v davee 10-30 ug’ke

Terapia ZOK je
zlozitejsia?

- pit pokracujicim krvaceni pode) Haemate P v davee 10-30y'kg
(pokud y1z nebyl podan ke korekct CT INTEM)

- pf1 pokracujicim krvacent opakuy davku Novoseven a 4 hodiny celkem 3x

- pf1 pokracuyicim zavazném krvaceni pode plnou davku Novoseven 100 ug/ke

Poznamka:
- prikrvaceni z panve u polytraumatu podej rovnou plnou davku Novoseven tj. 100ug/kg (1mg/10kg)
- pft krevni ztraté nad 30% krevniho objemu zvaz podani Octaplasu nebo mrazené plazmy
(u dospélého pacienta pri krevni ztraté nad 2000-3000 ml)
- udrzuy normalni pH, kalcium, magnezium, normotermit a hematokrit 20,3 (je potfebny k normalni primarni
hemostaze)
- k udrzeni normovolémie podavej 3% albumin nebo transfuzni pripravky jak uvedeno vyse (snaz se minimalizovat
pfijem jinych koloidd & krystaloidu)
Vypracoval prof. Miroslav Durila, KARIM (listopad, 2024)

Schvalil vedouci oddelent KARIM MUDr. Jan Berousek






Klinicky priebeh
Gravidna pacientka, COVID-19 pozitivna

HELLP sy.

HELLP syndrom — akutne sectio caesarea

Peroperacna krvna strata 900 ml, hradena:
2 TU erymasy (EBR) )
2 TU Cerstvej zmrazenej plazmy (CZP)

Po vykone:

respiracna insuficiencia — HFNO, podany
dexametazon, remdesivir, ATB

Nasledne:

hemateméza 900 ml cerstvej krvi, gastroskopia —
hemoragicka gastropatia, hepatalne zlyhani, krvacani do
mozgu-smrt




Podana liecba:
Plazma — opakovane
HELLP sy. Beriplex 3000 j
Fibrinogén celkom 8 g
Fibrogammin (FXIIl) spolu 2000 j
2 TU trombocytového koncentratu (TAD)
NovoSeven 9 mg
Exacyl — opakovane
kontinualne omeprazol

Laboratorne vysledky:

APTT 133 s (1), INR 3,0 (1), PT-RATIO 2,81 (1)
Fibrinogen 1,06 g/l (||)

Antitrombin 45 % (| ])

Faktor X11141 % (|])

D-dimeéry 6,9 mg/l (111), fibrinové monoméry >150 mg/I

(111




Detsky pacient po
ECMO

6 rocny chlapec — krvna strata 1000 ml pocas 90 minut
tj. bolo 50-65 % celkového objemu krvi — ZOK

- hypotenzia, noradrenalin 1 do 0,1 pg/kg/min

« ROTEM: porucha iniciacie, propagacie, hyperfibrinolyza
* PFA: tazka porucha

Cielena terapia:

 TXA 10 mg/kg i.v. — celkem 40 mg/kg/24 h

* Fibrinogen 40 mg/kg i.v.

« Trombocyty (pro trombocytopenii a dysfunkci)
« VWF/FVIII - 1200 IU / 500 U i.v.

« FXIIl 250 IU i.v. (aktivita 60 %)

* rFVIla 20 pg/kg i.v.

 Erytrocyty: 2 jednotky

- ziadna MP!



Plicna embodlia a ECPR
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Na zaver Treat first what kills first!!!

Zastav krvacanie a trombozu rozpustis
potom!
Filozoficka otazka:

Co v pripade
kombinacie krvacania
a TEN?

Liecit’ oboje sucasne?

Mala davka FVlla spolu s LMWH?




ISTH 2025
Washington D.C.

Enoxaparine and Novoseven can be
monitorerd by ROTEM during lung
transplantation with ECMO support.
Durila, Holubova, Petrovicova

Obr. €. 1 — na LMWH pred
Novoseven

Obr. €. 2 — na LMWH po
1 mg Novoseven

CT Extem pokles o0 37%
CT Heptem pokles o 7%
I/H pokles o 30%, rozdiel
46 svs. 32 s

EXTEM C INTEM C HEPTEM C
PatientlD: PatientiD: . PatientiD:
SamplelD: SamplelD SamplelD
Name: . Name: Name:
CcT 83 S CT 277 s CT 231 s
CFT 62 S CFT g9 s CFT 83 s
AS 49 mm AS 42 mm AS 43 mm
AlO 58 mm AlO 52 men AlO sS4 mm
A20 63 mm A20 58 mm A20 mm
A30 mm A30 mm A30 mm
MCF - 64 mm MCF 58 mm MCF 60 mm
LI30 % LI30 % LI30 %
LIA&S % LI4S % LIA4S =
LISO % LI&O = LIGO =
ML - 0 % ML 0 *® ML 0 %=
LOT s LOT s LOT s

EXTEM C INTEM C HEPTEM C
PatentiD: PatientlD:: PatientiD. .
SamplelD: SamplelD SamplelD
Name: Name: Name
CcT S2 s CT 247 s CT 215 s
CFT 101 s CFT 89 s CFT 91 s
AS 38 mm AS 40 mm AS 40 mm
Al0 48 mm AlO 50 men AlO S0 mm
A20 5SS mm A20 56 mm A20 56 mm
A30 S7 mm A30 57 mm A30 S8 mm
MCF 58 mm MCF 57 mm MCF S8 mm
LI30 100 % LI30 100 % LI30 100 %
LIAS 100 * LI4S 100 % LI4S 100 =
LISO % LIGO % LIGO %
ML - 2 % ML - 1 % ML » 1 %
LOT s LOT s LOT s




Dakujem a prajem pekny
zvysok kongresu
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