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u akutni plicni embolie ? Ano
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Osnova prednasky
e 1. Trombofilie a ZTE.

e 2. Co nam k tomu rikaji Doporuceni ECS z r.2019.

e 3. Conam k tomu v r.2022 rika stanovisko pracovnich skupin ESC.
* 4. Antifosfolipidovy sy a akutni plicni embolie.

* 5. Komentar k VTE-Predict risk score.

* 6. Spoluprace s Trombotickymi centry pri detekci pacientu s vysokym rizikem

rekurence TEN.

o 7.7aver



DEFINICE TROMBOFILIE

 trombofilie

( synonymum hyperkoagulacni stav )

znamena zvysenou dispozici k tvorbé trombul v cévnim

systému, ktera predchazi vlastnimu procesu trombogeneze
a) dédicné

b) ziskané



trombogeneze

trombofilie

ZTE je multifaktorialni onemocnéni, jehoZ riziko se zvy$uje pFitomnosti riznych faktorii:

Napft-. riziko ZT je p¥i heterozyg. FVL zvyseno 3x, ale pii kombinaci FVL a OC je jiZ zvySeno 30x.

Rosendaal F. Venous thrombosis: a multicausal disease. Lancet 199; 353: 1167-1173.
Heit JA. The epidemiology of venous thromboembolism in the community: implications for prevention and management. J Thromb Thrombolysis. 2006 Feb;21(1):23-9.




Testy na trombofilii

e KO + diff
* Koagulace: AT, PC, PS, APTT s,
D-dimer

» Antifosfolipidovy sy: protilatky proti kardiolipinim (IgG, 1gM), protilatky
proti beta2-glykoproteinu (1gG a 1gM) a lupus antikoagulans (LA)

* Genetické: FVL a mutace FIl 20210G >A
( dalsi 3 SNP FXI, FGG a ABO (non 0)
hrazené VZP z indikace Trombotickych center: VFN Praha, FN Plzen, Hradec
Kralové, Brno Bohunice, Ostrava, Olomouc a UHKT).



2019 ESC Guidelines for the diaghosis and management of acute
pulmonary embolism developed in collaboration with the European
Respiratory Society (ERS): The Task Force for the diagnosis and
management of acute pulmonary embolism of the European Society of
Cardiology (ESC)

Stavros V Konstantinides, Guy Meyer, Cecilia Becattini et al. European Heart Journal, ehz405, https://doi.org/10.1093/eurheartj/ehz405, Published: 31 August 2019

Rokyta R, Hutyra M, Jansa P. Doporucené postupy Evropské kardiologicke
spolecnosti (ESC) pro diagnostiku a IéCbu akutni plicni embolie,verze 2019.
Struény pfehled vypracovany Ceskou kardiologickou spoleénosti.

Cor Vasa 2020;62:154-182


https://doi.org/10.1093/eurheartj/ehz405

* Trombofilie muze byt detekovana az u 30 % pacientu s TEN.
Screening dédi¢né trombofilie by v§ak mél byt provadén

pouze v pripadé, ze se oCekava, ze vysledky vySetreni zméni:

* peci o pacienta z hlediska typu, davkovani nebo trvani

antikoagulacni 1écby,

* nebo poradenstvi ohledné peroralni antikoncepce nebo
profylaktickych opatfeni béhem téhotenstvi u zenskych

pribuznych prvniho stupné.

¢ 1.2019 ESC Guidelines for the diagnosis and management of acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS): The Task
Force for the diagnosis and management of acute pulmonary embolism of the European Society of Cardiology (ESC)



Rokyta R, Hutyra M, Jansa P. Doporu¢ené postupy Evropské kardiologické spoleénosti (ESC) pro diagnostiku a 1éEbu akutni plicni embolie,verze 2019.

Struény prehled vypracovany Ceskou kardiologickou spoleénosti. Cor Vasa 2020:62:154—182

Tabulka 11 - Kategorizace rnizikovycdh faktord Ziniho tromboembolismu na zikladé rizika nisledné rekurence

Odhadované riziko
nasledné rekurence?

Kategorie rizikového faktoru prvni PE®

Priklady®

Stiednf (3-8 % za rok)

Prechodny nebo reverzibilni faktor spojeny s <

10nasobnym zvysenim rizika pro prvni pithodu
VTE

Nemaligni perzistujici rizikovy faktor

Neidentifikovatelny rizikovy faktor

Maly chirurgicky vykon s celkovou anestezil < 30 min
Hospitalizace pro akutnl onemocnéni v délce < 3 dny
Podani estrogen( v léébéfjako antikoncepce
Téhotenstvl nebo Sestinedéll

Upoutani na ldZko mimo nemocnici v délce = 3 dny
pro akutni ecnemocnéni

Poranéni doinl koncetiny bez zlomeniny s imobilizacl
=3 dny

Dlouhy let

Nespecificky stfevni zanét
Aktivni autoimunitni onemocnéni

PE — plicni embolie; VTE — zZilnl tromboembolismus.

2 Pokud je antikoagulace ukonéena po tfech mésicich.
b Kategorizace rizikovych faktord prvnl tromboembolické prihody je v souladu s kategorizacl navrzenou Mezindrodnl spolecnosti pro
trombozu a hemostazu. Tato doporuceni se vyhybajl termindm , provokovana”, ,neprovokovana” nebo ,idiopaticka” prihoda zilniho

tromboembolismu.



Rokyta R, Hutyra M, Jansa P. DoporucCené postupy Evropské kardiologické spolecnosti (ESC) pro diagnostiku a IeCbu akutni plicni
embolie,verze 2019. Stru¢ny prehled vypracovany Ceskou kardiologickou spolecnosti. Cor Vasa 2020;62:154-182

e .....Kromé prikladu uvedenych v tabulce je nutno trvalou
antikoagulaéni lé¢bu zvazit i u pacientu s prvni epizodou PE v
nepritomnosti hlavniho reverzibilniho rizikovéeho faktoru,
ktefi maji nekterou z forem dedicné trombofilie, obzvlaste
deficit antitrombinu, proteinu C nebo S, homozygotni formu
mutace faktoru V Leiden nebo homozygotni formu mutace

vV genu pro protrombin (G20210A).........



Rokyta R, Hutyra M, Jansa P. Doporucené postupy Evropské kardiologické spolecnosti (ESC) pro diagnostiku a lecbu akutni plicni
embolie,verze 2019. Strucny pfehled vypracovany Ceskou kardiologickou spoleCnosti. Cor Vasa 2020;62:154-182

¢ ... VysSetrovani trombofilnich stavu (v€etné antifosfolipinovych
protilatek a lupus antikoagulans) muze byt zvazeno u mladsich
pacientu s TEN (napfiklad < 50 let) bez zjisténého rizikového

faktoru, a to zejména v pripade pozitivni rodinné anamnézy



2019 ESC Guidelines.
Doporuceni pro rezim a trvani antikoagulace po plicni embolii u pacientt bez karcinomu

Doporuceni Tida  Urovei
U vSech pacienti s PE se doporuéuje antikoagulace po dobu = 3 mésicti | A

Pacienti, u kterych se doporucuje ukonceni antikoagulace po 3 mésicich :

U pacientl s prvni PE / VTE vyvolané silnym, ale prechodnym / reverzibilnim rizikovym

faktorem se doporucuje po 3 mésicich ukoncit terapeutickou peroralni antikoagulaci. ! °
Pacienti, u kterych se doporucuje prodlouzeni antikoagulace po 3 mésicich :
1. Perordini antikoagulacni Ié¢ba na neohranicenou dobu se doporucuje u pacientt s
recidivujici VTE (tj. s alespon jednou predchozi epizodou PE nebo DVT), ktera | B
nesouvisi s prechodnym nebo reverzibilnim rizikovym faktorem.
2. U pacient( s antifosfolipidovym syndromem se peroralni : B

antikoagulacni lécba s VKA doporucuje na neohranicenou dobu.



2019 ESC Guidelines. o
Doporuceni pro rezim a trvani antikoagulace po plicni embolii u pacientu bez

karcinomu

Pacienti, u kterych by mélo byt zvazeno prodlouzeni antikoagulace po 3 mésicich:

1. U pacient( s prvni epizodou PE a nezjistitelnym rizikovym faktorem by
melo byt zvazeno prodlouzené peroralni antikoagulace na neohranicenou lla A
dobu

2. U pacient( s prvni epizodou PE spojenou s pretrvavajicim rizikovym
faktorem jinym nez syndrom antifosfolipidovych protilatek by mélo byt lla c
zvazeno prodlouzeni peroralni antikoagulace na neohrani¢enou dobu.

3. U pacientu s prvni epizodou PE by méla byt zvazena prodlouzena peroralni

antikoagulace na neohranicenou dobu pokud by u nich byl shledan slaby lla C
prechodny nebo reverzibilni rizikovy faktor TEN.



* Optimal follow-up after acute pulmonary embolism: a
position paper of the European Society of Cardiology Working Group on
Pulmonary Circulation and Right Ventricular Function, in collaboration with the
European Society of Cardiology Working Group on Atherosclerosis and Vascular

Biology, endorsed by the European Respiratory Society.

Frederikus A. Klok, et al. European Heart Journal, Volume 43, Issue 3, 14 January 2022, 183-189,

* https://doi.org/10.1093/eurheartj/ehab816



https://doi.org/10.1093/eurheartj/ehab816

At diagnosis

First weeks

>

At 3 months

Long term

6 Management of bleeding risk

Rule out absolute contra-indications to
anticoagulant treatment, identify optimal
anticoagulant strategy, avoid
unnecessary interventions.

Treatment of PE in women

Evaluate presence of and treat
abnormal uterine bleeding.

6 Management of bleeding risk

Estimate bleeding risk in all patients in
whom long-term anticoagulation is
considered, e.g. with a validated
prediction scheme, and use this to
determine the optimal treatment duration.

Treatment of PE in women

Counsel women with prior hormonal
contraception-associated PE who
discontinue anticoagulant therapy to
receive thromboprophylaxis in the
antepartum and postpartum period of
a future pregnancy.

% Cancer screening

Perform limited cancer screening in
patients with unprovoked PE: medical
history, physical examination and basic
laboratory tests.

Genetic & acquired
i thrombophilia

Consider APS screening in patients with
unprovoked PE, in particular in case of
prior arterial or small-vessel thrombosis,
pregnancy complications, autoimmune
diseases or age <50 years

Treatment of PE in women

Consider limited treatment duration
after hormonal contraception-
associated PE, after the hormonal
contraception has been discontinued.

6 Management of bleeding risk

Re-assess bleeding risk on a regular
basis, e.g. with a validated prediction
scheme, take appropriate action in case
of new modifiable risk factors or a drastic
transition between bleeding risk classes.
Ensure drug adherence.

Treatment of PE in women

Hormonal contraceptives can be
continued during anticoagulant
treatment to prevent pregnancy
and mitigate the risk of abnormal
uterine bleeding.

el Genetic & acquired
D;; thrombophilia

Do not routinely screen for genetic
hrombophilia.

Post-PE syndrome

Perform cardiopulmonary exercise
testing in patients with post-PE
syndrome. Rule out CTEPH in all PE
patients with persistent symptoms of
dyspnoea or right heart failure.

%, Sport, lifestyle & travel
==

Counsel PE patients who discontinued
treatment to use compression
stockings or prophylactic dosed
anticoagulation during long-haul air
flights (>4 hours).

% Sport, lifestyle & travel
s

Encourage stepwise resumption of
regular sporting activities after hospital
discharge. Routinely assess sexual
problems and apply sexual counselling.

6 Management of bleeding risk

Ensure drug adherence and avoid
relevant drug-drug interactions. Screen
and target modifiable risk factors for
bleeding.

Y74 Post-PE syndrome
Consider psychological support for
patients with incomplete functional
recovery due to anxiety or depression.

% Sport, lifestyle & travel
)

Support PE patients in maintaining a
healthy lifestyle including adequate
physical activity.

%s Sport, lifestyle & travel
T

Ensure that the right ventricle has
recovered before strenuous exercise
and/or air travel are resumed shortly
after a PE diagnosis.

% Sport, lifestyle & travel
=

Support PE patients in maintaining a
healthy lifestyle including adequate
physical activity and cessation of
smoking.

‘ Cardiovascular risk factors

Apply validated risk calculators to
systematically assess cardiovascular
risk, especially in case of unprovoked
PE and/or obesity.

Cardiovascular risk factors

Limit period of overlapping antiplatelet
/anticoagulant therapy in patients with
PE and acute cardiovascular disease.
After stopping antiplatelet therapy,
patients continue oral anticoagulation
at a full dose.

Eur Heart J, Volume 43, Issue 3, 14 January 2022, Pages 183-189,

https://doi.org/10.1093/eurheartj/ehab816

The content of this slide may be subject to copyright: please see the slide notes for details.
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https://doi.org/10.1093/eurheartj/ehab816

Skrining dédicné trombofilie dle ,,stanoviska®:

.....Zejména u mladSich pacientu bez identifikovatelnych silnych rizikovych faktoru pro
recidivu VTE a bez silné rodinné anamnézy VTE, u nichz Iékaf a pacient zvazuji ukonceni

antikoagulaéni lé€by. Zde muze absence dédicné trombofilie podpofit rozhodnuti.

7 €lenu panelu by pouzilo vysledky genetického testovani trombofilie k podpore klinickych
rozhodnuti u mladych pacientu (napf. ve véku <50 let) s nevyprovokovanou PE, pokud by
validované modely hodnoceni rizik naznacovaly nizké riziko recidivy. Podle jejich
nazoru muze pfritomnost dédi¢né trombofilie za téchto okolnosti podpofit rozhodnuti ve

prospéch Casoveé neomezené antikoagulace.

DalSich 9 ¢lenu panelu povazZovalo dostupné dukazy za nedostatecné pro podporu této

praxe........ Eur Heart J, Volume 43, Issue 3, 14 January 2022, Pages 183-189.



Antifosfolipidovy sy (APS) — ,,stanovisko®

* Prevalence potvrzeného APS miZe u pacientii s prvni neprovokovanou

ZTE dosahovat aZ 9 %.

* ....screening APS navrhujeme omezit na pacienty s nevyprovokovanou PE v pripadé
predchozich epizod arterialni trombo6zy nebo trombdzy malych cév, €1 trombo6z na
neobvyklych mistech, u autoimunitnich onemocnéni u 0sob mladsiho véku (< 50 let),
téhotenskych komplikaci (opakovane potraty, preeklampsie/eklampsie), nebo pii
prodlouzeni APTT pred 1éCbou. Testovani se ale nedoporucuje béhem prvnich 4-6 tydnu
pro mozne¢ interference s antikoagulancii, které mohou vést k faleSn€ pozitivnim, nebo
negativnim vysledkim.

* .....DOAC se u pacientl s akutni PE a APS nedoporucuji, zejména v pfitomnosti dvojité
nebo trojité pozitivniho APS. S pacienty s potvrzenym APS, ktefi jiz uzivaji DOAC se
doporucuje projednat prechod na VKA. Ten muZze byt prospésny i1 do 2 let od diagnozy
ZTE.



Antifosfolipidovy sy — laboratorni kritéria dle ISTH.

1. Lupus antikoagulans (LA) pritomny v plazmé, pri dvou nebo vice
vysetrenich s odstupem nejméné 12 tydnd, zjistény podle pokynu ISTH.
2. Antikardiolipinové (aCL) protilatky izotypu I1gG a/nebo IgM v séru nebo
plazmé, pritomné ve vysokém titru ( >99. percentilu norm. kontrol), pfi
dvou nebo vice vySetrenich s odstupem nejméné 12 tydnu, méreno
standardizovanou metodou.

3.Protilatky anti-beta 2 glykoproteinu-izotypu IgG a/nebo IgM v séru
nebo plazmé (v titru >99. percentilu norm. kontrol), pritomné pri dvou
nebo vice vysSetrenich s odstupem nejméné 12 tydnu, méreno
standardizovanou metodou.
https://www.isth.org/page/Published_Guidance



K odhadu uc¢inku prodlouzené antikoagulacni 1€¢by 1ze nyni pouzit skore rizika rekurence

ZTE a Klinicky relevantniho krvaceni VTE-PREDICT.

Vyse obou rizik jsou zde vypocitany podle 1 az 5 letého sledovani pacient s piihlédnutim
k pouzitym antitrombotikum: LMWH, warfarinu, DOAC v plné a redukované davce a k
protidestiCkové 1¢cbeé a NSAID.

K vypoétu byly pouzity vysledky od 15 141 pacientt 1é¢enych pro ZTE a externd
validovany v souboru 59 257 jinych pacientu, v obou studiich se jednalo o prodlouzenou

antikoagulaci > 3 meésice.

de Winter MA et al. and VTE-PREDICT study group. Recurrent venous thromboembolism and bleeding with extended anticoagulation:
the VTE-PREDICT risk score. Eur Heart J. 2023 Apr 7;44(14):1231-1244.



\/TF_DREDICT riclkk crnra

Table 52. Outcome definitions of the original cohorts and trials

or death zssocizted wath VTE

Definition of recurrent VTE Definition of bleeding
Bleeding Rizk Study 7 [ None Major bleading, CEMNMB (ISTH definitions) "
Hokuzai-VTE"™ Eecurrent symptomatic, adjudicated DVT or PE, Major bleading, CRNME (ISTH definitions)
mcluding death in which PE could not be maled owut
as potential cause
RE-MEDY™ Fecurrent symptomatic, objectively diagnosed VTE | Major bleeding (ISTH definition) '™, climically

relevant, non-major blesding (=zaveral criteria
mentioned m onginal paper, or if judsed climcallh
relevant by the mresthizator)

RE-SONATE ™

Eecurrent symptomatic, objectmely diagnosed VIE
or daath azsociated with VIE (mchiding
unexplained death)

Major bleading (ISTH definition) 1™, (saveral criteria
mentioned m original paper, or if judsed climcalbh-
relevant by the mresthizator)

PREFER in VTE""

Dhstal or proscumal DVT, PE or both

Lizjor bleading, CRIMME and mizancs bleedimgz
(ISTH definitions) **~"

Danizh VTE Cohort

[30-31]

Inpatient promary or sacondary diagnoziz of DVT or
PE =3 months after mdex date with CT-zcan or
ultrazoumd during the adrmizsion =nd =tart of
anticoazulation withm 30 days after the svant. Data
obtamed from the prescnphon registry; mortalhity
data from the Crvil Remstration Svetoam

EINSTEIN-CHOICE

(341

In or outpatent, primary or secondary diagnosis of
bleeding recordsed m the Danizh MNational Patient

Eecurrent symptomatic VT or PE, melodimgz
unexplained death

Mzjor bleading, CEMNMEB (ISTH definitions) 1)
and non-major bleedimng that led to study intermuption
of =14 davs

CGARFIELD-VTE

Eecurrent symptomatic, objectrvely diagnosed DVT
or PE

Major bleading (ISTH definition) "' and non-major
bleeding defined az any overt bleeding not mesting
the critenia for major bleedms

MEGA study ™

Eecurrent VTE 1 a different vein or different part
of the body tham the first event, or registerad cause
of death from PE or DVT at least six months after
the first event

Eleading requiring ho=patal adsi=anon

Tromse study

Aney recnrent DV or PE

Mzjor bleading (IRTH definition}




VTE-PREDICT risk score

https.//vtepredict.com

* Pohlavi: M/Z

» Vék ( roky)

* Soucasna antikoagulacni terapie > 3 més
* Protidestickova lécba

* NSAID

e Plicni embolie

* Spojena s estrogeny

* Spojena s operaci, traumatem Ci imobilizaci
* OA Zilniho tromboembolizmu

* OA nadorového onemocnéni

* OA krvaceni

* OA iktu

* BMI—vypocet

e Systol. krevni tlak mm Hg

* Hemoglobin mmol/I

HL

—
VTE-Predict CALCULATORS MANLUAL ABOUT CONTACT o

t yat MDOR-apgrowved, thus n ot intended for medical use.

Personal Risk Profile @

[# VTE-PREDICT

Maase n ote that this caloulator verson websts Ena

Famala
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abculata BM

CALCULATE




Dalsi pokrok pfi rozhodovani o riziku rekurence ZTE
prineslo vysetreni novych rizikovych polymorfismu
znamych nyni z GWAS studii:

FVL, mFll, FXI, ABO, FGG

Z: Po skonceni antikoagulacni lécby dochazi do 6 let pfi nalezu
5 rizikovych alel k rekurenci ZTE u 20,3% pacientd, pfi nalezu 1

rizikové alely u 9,4% pacientu.

van Hylckama Vlieg A, Flinterman LE, Bare LA, Cannegieter SC, Reitsma PH, Arellano AR, Tong CH, Devlin JJ, Rosendaal FR.

Genetic variations associated with recurrent venous thrombosis. Circ Cardiovasc Genet. 2014 Dec;7(6):806-13.



’ v .
Zaver:

* V oblasti optimalni 1&¢by se u pacientli po prodélane PE bude stale vice uplatiiovat
multidisciplinarni pristup, v€etné dispenzarizovani rizikovych pacienti s
opakovanou TEN v Trombotickych centrech.

 Pi1 volbé antikoagulanci, jejich davek a délky 1€¢by se ma postupovat individualné, po
opakovaném vyhodnoceni obou rizik, to je trombogeneze nebo krvaceni.

* Trombofilie, vCetné geneticka trombofilie ma byt u nemocnych vySetrovana
selektivné, zejména v pripadé rozhodovani o ukonceni antikoagulacni 1éCby.

* VySetreni ziskané trombofilie — antifosfolipidového syndromu — je u nemocnych s PE

vhodné pro volbu délky antikoagulacni 1éCby a k indikaci VKA.

22



Stanoveni trombofilie u akutni plicni
embolie tedy vyznam ma |

Ale u koho, kdy a kde.



Popis pripadu pacientka L.M.

ileofemoralni ZT I. sin., vyvolané O.C., v 18.letech 12.12.2002 IKEM, R.A. 0, nasazen
warfarin 3 mg, terapie 6 més., TK 118/78, hmotnost 72 kg, 168 cm vyska, BMI 25.51,

* Pro graviditu poslana 14.6.2004 do TC VFN k profylaxi s LMWH, zde zjisténa mutace
F V Leiden, heterozygotni varianta. Po gravidité opét warfarin 2 roky do 1.8.2006,
DUZ negativni, D-dimer negat., warfarin vysazen,

18.8.2010 2.grav., profylaxe x LMWH Clexgne, porod NsP Horovice, po porodu zde _
vysazen LMWH, 2.den po porodu 3/2011 ZT v.iliaca ext.,l.dx a poté PTA panevnich zil.,
uzaver trva, May Turner sy, zaveden stent.

V TC VEN zjisténa zvys. sensibilita na warafarin ( homozygot VKORC1 ), |é¢ena LMWH,
wan;arin, rivaroxaban 20 mg (1 rok), 100 mg ASA, warfarin, apixaban, rivaroxaban
trvale.

daldi vyskyt TEN: rekurence lytkové ZT I.dx (24.11.2012), ZT vena fibul.l.dx. 9/2015,
plicni embolie 27.9.2017, tromboflebitis lytka l.dx. 30.9.2019, pres apixaban 2x5 mg
rekurence ZT v. femoralis |.dx 8/2020.



Popis pripadu - pacientka L.M.

Dalsi genetickeé vysetreni VFN 21.9.2017:

FGG (rs 2066865) : homozygot T/T,

FXI  (rs2289252): homozygot T/T.

ABO (rs8176719): homozygot G/G.

Spolu s mutaci F V Leiden heterozygotni varianta
tedy celkem 7 alel s rizikem rekurence ZTE,

Z: Pfedpovéd kumulativni incidence rekurence ZT na zakladé genetického
vysetreni 5 SNP by byla pro dobu 6 let velmi vysoka: 29.5; 95% Cl, 21.1-37.9.

van Hylckama Vlieg A, Flinterman LE, Bare LA, Cannegieter SC, Reitsma PH, Arellano AR, Tong CH, Devlin JJ, Rosendaal
FR. Genetic variations associated with recurrent venous thrombosis. Circ Cardiovasc Genet. 2014 Dec;7(6):806-13.



Pacientka L.M., 18 1et, 8mi 25,1, Hgb 120g/1, 2T po 0.C., systol TK 118 mmHg,
vypocet s VTE-Predict po 1.prihodé ZT:

* Bez terapie : 1 rok riziko rekurence VTE 2,1%, krvaceni 0,4%
5 let riziko rekurence VTE 6,1%, krvaceni 1,2%

e S warfarinem :
1 rok riziko rekurence VTE 2,1%, redukce VTE 1,8%
riziko krvaceni 0,4%, zvyseni s terapii 1,5%
5 let riziko rekurence VTE 6,1%, redukce s terapii 5,2%
riziko krvaceni 1,2%, zvyseni s terapii 1,8%



