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Co zohlednit pri rozhodovani:

1. TROMBEMBOLICKE RIZIKO (VYSE) — PROC NEM. UZIVA?
2. ANTIKOAGULACNI NEBO PROTIDESTICKOVA MEDIKACE?
3. FARMAKOLOGICKE VLASTNOSTI PRIPRAVKU

4. TYP VYKONU - RIZIKO KRVACENI

5. PACIENT A JEHO SPECIFIKA

KRVACENI TROMBOZA
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Indikace dlouhodobé antitromboticke lecby

chronicka ICHS vs akutni a subakutni stavy, stavy po revaskularizaci
— doba od AMI, PCI, CABG, ....

fibrilace sini — vyse CHA,DS,-VASCc
chronicka ICHDK vs stav po akutni tepenné ischémii, revaskularizaci

stavy po plicni embolii a zilni tromboze — kdy byla, procC: idopaticka vs
sekundarni, kolik prihod, rozsah postizeni, trombofilie?
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Trombembolickeé riziko

Risk category

igh
10% per year
risk of arterial
thromboembolism

Mechanical
heart valve

Any mechanical
mitral valve
prosthesis

Any caged-ball or

Atrial fibrillation (AF)

CHAZDS:VASCE
score 27 or
CHADS: score of 5
or6

Venous thromboembolism

Recent (< 3 months and
especially 1 month) WTE
Severe thrombophilia (e.g.,
deficiency of protein C, protein

4-10% per year
risk of arterial

valve prosthesis
with major risk

score 5 or 6 or
CHADS; score of 3

OR tilting disc aortic « Rheumatic valvular S, or antithrombin;
> 10% per month valve prosthesis heart disease homozygous factor V Leiden or
risk of VTE® in mitral/aortic » Recent (< 3 Prothrombin gene mutation or
position months) stroke or double heterozygous for each
Recent (< 3 TIA mutation, multiple
months) stroke or thrombophilias
TIAE « Antiphospholipid antibodies
# Associated with vena cava
filter
« Active cancer associated with
high VTE risk?
Moderate Bileaflet aortic s CHADS:VASC + /TE that occurred within past

3-12 months
Mon-severe thrombophilia

<4% per year
risk of arterial
thromboembolism
OR
=2% per month

risk of VTE

valve prosthesis
without major risk
factors for stroke

score 1 —4 or
CHADS: score of 0
— 2 (and no prior
stroke/TIA)

thromboembeolism factors for stroke or4 (e.g., heterozygous factor V
OR o AF, prior Leiden or prothrombin gene
4-10% per month stroke or TIA mutation)
risk of VTE o Hypertension * Recurrent VTE
o Diabetes . ,
o Congestive * Active cancer or recent history of]
Heart failure cancer*
o Age=>T5
years _
Low » Bileaflet aortic + CHAzDS:VASC « VTE greater than 12 months ago

#Wenous thromboembolism (VTE)
b Transient ischemic attack (TIA)

“ For calculation of CHA:DS:VASCt score, please refer to the Australian Therapeutic Guidelines.

“ Includes pancreatic cancer, myeloproliferative disorders, primary brain cancer, gastric cancer, oesophageal

cancer.

“Within 5 years if history of cancer, excluding non-melanoma skin cancer.

(30—day risk of
major bleed is ~0%)

Riziko krvaceni vykonu

Bleeding risk Procedure/procedure

Minor dental proceduras® (dental extractions, restorations, prosthetics,
endodontics), dental cleanings, fillings

Minor dermatologic procedures (excision of basal and sguamous cell skin
cancers, actinic keratoses, and premalignant or cancerous skin nevi)
Ophthalmological (cataract) procedures

Pacemaker or cardioverter — defibrillator device implantation

Removal of external fixators.

Low/moderate

(30—day risk of
major bleed is
0-2%)

Abdominal hernia repair
Abdominal hysterectony
Arthroscopy

Cutaneous/lymph node biopsies
Bronchoscopy +/- biopsy
Colonoscopy +/- biopsy
Coronary angiography®
Foot/hand procedure
Gastrointestinal endoscopy +/- biopsy
Haemorrhoidal procedure
Laparoscopic cholecystectomy

Small skin grafts.

/

High

(30—day risk of
bleed is = 2%)

Any major’ operation {procedure duration of =45 min)

Bowel resection

Cancer procedure — including solid tumour resection (lung, cesophagus.
gastric, colon, hepatobiliary, pancreatic)

Cardiac, intracranial, or spinal procedure

Colonic polyp resection

Epidural injections

Major procedure with extensive tissue injury

Major orthopaedic procedure (including hip, knee or shoulder replacement
procedure)

Major thoracic procedure

Nephrectomy, kidney biopsy

Neuraxial anaesthesia (including spinal and epidural anaesthesia or other
neuraxial intervention)

Percutaneous endoscopic gastrostomy placement, endoscopic retrograde
cholangiopancreatography

Procedure in highly vascular organs (kidneys, liver, spleen)
Reconstructive plastic procedure

Transurethral prostate resection, bladder resection, or tumour ablation
Urclogic or gastrointestinal procedure — including anastomosis procedure./

= Based on International Society on Thrombosis and Haemoslasis Guidance Statements.

Clinical Excellence Commission, 2025, Guidelines on Periprocedural Management of
Anticoagulant and Antiplatelet Agents. Sydney: Clinical Excellence Commission



Kdy je opravdu vysoke riziko vzniku (nebo recidivy)
trombembolie

Risk Category | Atrial Fibrillation Prosthetic Valve Venous Thromboembolism
Low CHA2D52VASe score | Bi-leaflet aortic valve VTE more than 12 months
{Annual risk of | 2-3 points prosthesis without agoand no additional risk
VTE <5%)| additional risk factors for | factors
stroke
Moderate CHA2D52VASC score | Bi-leaflet aortic valve VTE within 3-12 months.
{Annual risk of | 4-5 prosthesis and one or Recurrent VTE
VTE 5-10%) PMH of stroke or TIA | more of the following Active cancer
more than 3 months | risk factors: Age> 75 *Non-severe thrombophilia.
ago years, congestive heart
failure, AF, previous
stroke or TIA
T-Iigh CHA2DS52VASe score | Mitral valve prosthesis | VTE during the last 3
{Annual risk of | 26 Aprtic prosthesis type months
VTE >10%)] Rheumatic valve caged-ball or tilting disc | **Severe thrombophilia
Stroke or TIA inthe | Stroke or TIA inthe |ast6
Hiaxt 2 manthe manths
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FIS:

e porevmaticka vada

« CMP/TIA v poslednich 3 més.

« CHA2DS2VASCc skore > 6
Nahrady chlopni:

* nahrada mitralni chlopne

e aortalni protéeza

VTE:

« DVT/PE v poslednich 3 mésicich
» tézka trombofilie

Polania Gutierrez JJ, Rocuts KR. Perioperative Anticoagulation Management. [Updated 2023 Jan 23].
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2026 Jan-.
Available from: https://www.ncbi.nim.nih.gov/books/NBK557590/



Protidestickova medikace — farmakologie

ASA
Target
{tyme of " COX-1 g
bl oclkcade)
Application Cral
Tmeto C__, 0.5-1L0h
Prodrug NHo
Bi o avail abiity ~5g
k)
H5AIDs
. . (inparticular
Drug nteractions buprofen +
naproxen
Plasma hali-hfe 20 min
Duration of
action after last 7-10 clays
dose
Renal clearance
of the acthe HR
metabolite (%)
Dose regimen od
www escardio.orgf guidelines

Clopidogrel Prasugrel Ticagrelor
P2Y, P2Y, P,
(imeversile) (imeversible) (reversible)
Cral Cral Cral
2h 0.5h 0.5h
(after 600 mg LD} {after G0 mg LD} (after 180 mg LD}
Yes Yes No
~50 80 36

CYP3A4, CYPIAS,
or CYP2C19 CYP3A4/AS and  CYP3A4 inducers
inhibitorsor CYP2R6 inhibitor or inhibitors
inducers
0L5-1hactive  05-1h {active

matabolite metabofte) L

310 days 7-10days 35 days
NR NR NR
o o b.id.

Cangrelor Eptifihatide Tirofiban
P2Y, GPER/NL GPER I
(reversible) reversible) [reversibie}
iwv. Lw Lw
2 min Smin S min
No Mo No
100 100
None None None
3—6 min 2528h 1L2-2h
1-2h 4h &h
58 ~ol 65
Bolus, infusion Bolus, infusion Bolus, infusion

2022 B ikl elines an candiovascylar s esament and management of patients un dergain g nan - andioe surgeny

| Eura pean Heart Jourmal; 2022 —dair1 00109 3eush earg feluac 270



Protidestickova medikace

mechanismus vysazeni chronicka davka
ucéinku

Douketis J, Spyropoulos A, Murad M ...
Perioperative Management of Antithrombotic Therapy
CHEST, 2022; 162, e207-e243
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Stratifikace rizika trombozy u nemocnych
na protidestickoveé lécbe

0 im am 6m 12m

| | | | |
i A

ACUTE VASCULAR EVENT/REVASCULARIZED CHRONIC VASCULAR EVENT

. LOw

ACUTE CORONARY SYNDROME + FACTORS OF HIGH THROMBOTIC RISK*

| | ) | |

' ' f ’ » Kilinické: rekurence pfihody, DM, predchozi
- INTERMEDIATE Low CMP/TIA, CKD, anamnéza trombodzy ve stentu,

polyvaskularni postizeni

ACS + vysoké trombotické riziko:

« Angiografické: > 3 stenty, stenty dlouhé,
bifurkacni, rekanalizace uzavéru, 1 prichodna
tepna

Douketis J, Spyropoulos A, Murad M ...
SR | ek ARSKA Perioperative Management of Antithrombotic Therapy

+ VSEOBECNA FAKULTNi : x RO CHEST, 2022: 162, e207-e243
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Dualni protidestickova medikace
a planovani chirurgickeé lécCby

el
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Patients on dual antiplatelet therapy

MNCS-related bleeding risk I
High bleeding risk -— T
related to NCS ~
T
b
Thrombeotic risk l
High thrombotic risk:
-~ PCIl < | month or
= ACS <3 months or &

High risk of stent thrombosis®

Recommendations

¥ —= | Time-sensitive NCS

T
T
. +
Continue aspirin RESpE P2 Y, Bridge with GPI Defer NCS
inhibitor =
{Class ) (Class ll2/b) or cangrelor (Class I)

Ticagrelor: 3—5 days
Clopidogrel: 5 days
Prasugrel: 7 days
(Class 1)

Continue DAPT

@ ESC—

NCS-noncardiac
surgery

2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing non-c
(European Heart Journal; 2022 — doi:10.1093/eurh
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Antikoagulacni medikace — farmakologie DOAC

Warfarin Phenprocoumon Apixaban Dabigatran Edoxaban Rivaroxaban
Target
VKORC1 VKORC1 FXa Flla FXa FXa
(type of blockade)
Application Oral Oral Oral Oral Oral Oral
TimetoC,,, 26 h 1.52h+1.52 3—4 h 1.25-3 h 1-2 h 2-4 h
Prodrug No No No Yes No No
Bioavailability (%) >95 100 50 6.5 62 80-100
CYP2C9, CYP2C1S, CYP?rii4uL:2Irzltsrs - P-glycoprotein CYPiarf;iafuIc:zlrts”tsrs -
Orue interact CYP2C8, CYP2C18,  CYP2C9, CYP2CS, | i _ghy,b,tp P-glycoprotein | i
ruginteractions — vp1p2 cyp3ng, vitamin K R iIbIEOrs oF inhibitors bl
. . inhibitors or inductors inhibitors or
vitamin K ) )
inductors inductors
7-11h (11-13 hi
Plasma half-life 36-48 h ~100 h 12 h 12-14 h 6-11 h ( "
the elderly)
Duration of action
after last dose 5 days 7 days 24 h 24 h 24 h 24 h
Renal clearance of
the active Non-renal Non-renal 27 85 37-50 33
metabolite (%)
. Adjusted according  Adjusted according . . . o
Dose regimen to INR to INR b.i.d. b.i.d. o.d. o.d./b.i.d. g

2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing non-cardiac surgery

www.escard|o.org/gU|deI|nes (European Heart Journal; 2022 — doi:10.1093/eurheartj/ehac270)
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DOAC a periproceduralni strategie

Surgical

rocedure 5 days prior 4 days 3 days 2 days 1 day 1 day 2 days 3 days 4 days
DOAC :s sociated to prior ta prior to prior to prior to post- post- post- post-
bleeding risk procedure procedure  procedure procedure procedure procedure procedure procedure procedure
Apixaban w
Low! & o
Moderate a I“_-'
w n
8=z
High E =
Rivaroxaban _ E
Low/ g w
Moderate Y m
Qo
% =
: =
Dabgatan " :; I =
(CrCl = (] o
50 mL/min) Low! > g
Moderate < 8
(CrCl =
50 mL/min} Lewwd
Moderate
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Antikoagulacni medikace a planovana chirurgicka
lecba

NCS-related
bleeding risk

Thrombotic risk

Recommendartions

Interrupt”
(Class I)

Continue with INR
in lower level or

Short interruption *
short interruption (Ciass 1)

{Class I)

Bridging is not
recommended
(Class II)

Bridging is not
recommended
{(Tlass )

Bridging is not
recommended
(Class I

k- @ Esc—
) 2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing ni
VSEOBECNA FAKULT} [European Heart lournal; 2022 — doiZ10.1093fe
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Antitrombotika z indik. periferni tepenné nemoci
a zilni trombembolie

Patient with symptomatic lower extremity arterial disease

This includes the use of proton pump inhibitors for patients with a history of upper digestive tract lesions, or who are at

higher risk of gastrointestinal bleeding (Class Ia level C)

Aspirin 75 mg to 100 mg once/day and
Clopidogrel 75 mg as first choice or rivaroxaban 2.5 mg twice/day* (Class Ia level B)
(Class g level B)

Aspirin and rivaroxaban should only be used for patients not at high risk of bleeding and considered preferentially for
higher ischaemic risk patients?

“High risk of bleeding defined as: the clinician feels there is a high bleeding risk, stroke within one month, history of
haemaorrhagic or lacunar stroke, hepatic disease associated with coagulopathy.

tHigh ischaemic risk defined as the presence of one or more of: symptomatic artery disease in more than one territory,
chronic kidney disease (excluding eGFR < 15 mL/min/1.73 m®), diabetes, heart failure, chronic limb threatening
ischaemia, acute presentation of chronic lower extremity arterial disease, previous amputation, previous lower limb
revascularisation

Class of Class Ia, should | Class Ib, may
recommendation be considered be considered

Figure 2. Summary of antithrombotic recommendations for patients with symptomatic chronic lower extremity
arterial disease not undergoing revascularisation.

VSEOBECNA FAKULTNI &"g L 'k’['\, '{ K
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PAD:

 ASA nebo klopidogrel

« DAPT: ASA + klopidogrel
 DAT: ASA + rivaroxaban

* AK - antikoagulacni medikace

» Riziko vysazeni jen po stentingu v poslednim
1 (-3) mésicich, nebo akutni koncetinové
ischémii.

VTE:

« DOAC nebo VKA nebo LMWH
» Optimalné nevysazovat prvé 3 mésice léCby



Table 3. Study Outcomes.

To brid ge or not oo i

number of patients (percent)

Primary

to b r I d e 7 Arterial thromboembolism 4 (0.4) 3 (0.3) 0.01%*, 0.73F
g u Stroke 2 (0.2) 3 (0.3)
Transient ischemic attack 2 (0.2) o
Systemic embolism (0] (o]
) Major bleeding 12 (1.3) 29 (3.2) 0.0057
StUdIe BRIDGE: Secondary
.. , . Death 5 (0.5) 4 (0.4) 0.887
LMWH u WarfarlnlsovanyCh nem. s FIS Myocardial infarction 7 (0.8) 14 (1.6) 0.10
Deep-vein thrombosis o 1 (0.1) 0.257

’ - Pulmonary embolism (0] 1 (0.1) 0.25F
110 (12.0) 187 (20.9) <0.001+

’_I_‘ Minor bleeding

Restart warfarin * P value for noninferiority.
Resume dalteparin or placebo within 24 hr TP value for su periority.
after the procedure in patients who underwent
a procedure associated with a low risk
of bleeding

Screening visit Stop warfarin Procedure

Resume dalteparin or placebo 48 to 72 hr

after the procedurg in pat?ents who gndewent ] = ” V4 n = V' V V
i ol B U warfarinizovanych nemocnych s fibrilaci sini,
______________ Final

oo T byl postup bez LMWH noninferiorni ve smyslu

Fre———— e mmmm—— 4

zabrany trombembolismu,
L T ] medikace LMWH vedla k vyS$Simu riziku velkého
-m__C __E‘lfc.et_)o.l krvéceni.

T 11 1

‘ u léenych VKA pro FiS, VTE
O NI 3 nepodavat LMWH po vysazeni oralni medikace

ST,

7 1. LEKARSKA
) FAKULTA
** CEmR e N Engl J Med 2015;373:823-33. DOI: 10.1056/NEJM0a1501035
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Vyssi riziko krvaceni u individualniho pac.

e vek nad 80 (75), sarkopenicky - krehky

« predchozi anamnéza krvaceni (GIT, intracerebralni,
retroperitonealnil,...)

« chronické onemocneéni ledvin (CKD 4-5) nebo jater
 anémie (hb < 100), trombocytopenie (< 100)
 aktivni malignita u nekt.

 medikace dlouhodobe NSAIDs/ steroidy




Urgentni situace a laboratorni vys.

B VSEOBECNA FAKULTNI
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Effect Apixaban Rivaroxaban Dabigatran
Eiglnificant MNormal PT* does not TT normal
anticoagulant effect exclude presence of PT# normal
unlikely therapeutic apixaban aPTT nomal

' TT prolonged
Anticoagulant effect PT# prolonged or normal PT2 prolonged P ¥
present aPTT prolonged

Specific assays fo
| quantify drug presence

Modified anti-Xa assay
specific for apixaban

Modified anti-Xa assay
specific for rivaroxaban

Dilute thrombin clotting
time (Hemoclot® assay)

Key: PT = Prothrombin time, TT = Thrombin time, aPTT = activated partial thromboplastin time.

“PT sensitivity to DOACs will vary according to local laboratory reagents. In some laboratories, PT will be insensitive

to DOACSs. Check with local laborataory.

ST & Bew K
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Antidota - DOAC

Table 17. Determining the dose of andexanet alfa

Idarucizumab (Praxbind):
¢ 5 g (2 déka pO SObé pO 2.5 g) inhibitor < 8 hours or unknown 2 8 hours to 18 hours?

Factor Xa Dose taken Time since last dose taken

pO m al u | V. Apixaban $9mg Low dose Low dose
v s y , , , > 5 mg or unknown High dose

¢ Zad na Uprava daka dle renalnl Rivaroxaban =10 mg Low dose Low dose
fu n kce . =10 mg or unknown High dose

4 Andexanet alfa should not be administered if more than 18 hours has elapsed since the last dose of apixaban
or rivaroxaban.

Table 18. Administering the dose of andexanet alfa

Initial IV bolus Continuous Total number of
IV infusion 200 mg vials needed
Low 400 mg (= 40 mL) over 15 minutes 480 mg (= 48 mL) over 2 hours 5 vials
dose Rate of 160 mL/'hour Rate of 24 mL/hour (2 vials bolus +
(approximately 30 mg/minute) {approximately 4 mg/minute) 3 vials infusion)
Hiah 800 mg (= 80 mL}) over 30 minutes 860 mg (= 96 mL) over 2 hours 9 vials
dcllgse Rate of 160 mL/hour Rate of 48 mL/hour (4 vials bolus +
(approximately 30 mg/minute) {approximately 8 mg/minute) 5 vials infusion)
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ANTITROMBOTICKA

MEDIK ACE ﬁ

RIZIKO Indikace antitrombotika pri Uvaze RIZIKO

TROMBOZY 0 vysazeni je rozhodujici, KRVACENI
dulezité je spravné nacasovani __

« je intervence urgentni?
identifikace vySe hemorag. rizika vykonu
 minimalizace preklenuti LMWH
znovunastaveni za 24-48 hod. dle hemostazy

*
Mo
‘\#‘

CHIRURGICKY VYKON
nebo jiny intervenéni

VSEOBECNA FAKULTNI
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Shrnuti

« Posouzeni rizika trombembolie - ujasnéni duvodu (indikace) antitrombotické medikace.
« Kategorizace rizika (rozsahu) vykonu, kontext diagnézy — pro kterou bude nemocny léCen (cal).

« Zakladem je znalost farmakokinetiky Iéku - antikoagulancii i protidestiCkovych Iéku: vysazeni DOAC
1-2 dny pred vykonem, ASA — ponechat, P2Y12 inh. vysadit.

« UrcCeni potencialniho krvacivého profilu pacienta - individualizace pfistupu (CKD, terén
hematologickych abnormit...). Komedikace — napf. NSAID (vysazeni 1-3 dny prfed vykonu nutné).

« Planované vykony u vétsiny bez ,premosténi® LMWH (vyjimkou recentni trombembolie,
revaskularizace myokardu, stavy nahrad chlopni, APS)

« Znovunasazeni antitrombotické medikace po dosazeni hemostazy (1.-2. pooperacni den)

V ramci upravy antitrombotické medikace nutno hledat miru trombembolického rizika lé¢eného
pacienta v kontextu vyse rizika vykonu obecné / periproceduralniho krvaceni a hemoragickych
rizik jedince.
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