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* MINS — myocardial infarction during non-cardiac surgery

 VHF —ESC guideline
* Andere kardiologische Erkrankungen — Antikoagulation?

 Verwendung von NOAKs — EHRA statement
* Verwendung am LKH/MedUNI bei

 PCI

* TAVI

* Deviceimplantation

* Post-OP

* Blutungen

 Antikoagulation in der ESC guideline non-cardiac surgery



Nomenklatur

MINS
myocardial injury after non-cardiac surgery

PMI
Peroperative myocardial injury



MINS — Definition/Haufigkeit

* Postoperativer Troponinanstieg™ innerhalb von 30 Tagen nach
OP und vermutlich ischamischer Genese**

* Symptomatik od. typische Bildgebung ist nicht notwendig

* Etwa 8 Mio. Falle jahrlich weltweit

Table 2. Peak Postoperative hsTnT Thresholds Associated With 30-Day Mortality®

hsTnT Thresholds, ng/L

<5 S5to<14 14to <20 20 to <65 65 to <1000 21000
Patients, No. (%) 5318 (24.4) 8750 (40.1) 2530 (11.6) 4049 (18.6) 1118 (5.1) 54 (0.2)
Deaths, No. (%) 6 (0.1) 40 (0.5) 29 (1.1) 123 (3.0) 102 (9.1) 16 (29.6)
Adjusted hazard ratio 1 3.73 9.11 23.63 70.34 227.01
(95% Cl) [Reference] (1.58-8.82) (3.76-22.09) (10.32-54.09) (30.60-161.71) (87.35-589.92)
P Value .003 <.001 <.001 <.001 <.001

* Troponinanstieg: hsTrop > 65ng/L oder Dynamik von 5 bei Troponin zwischen 20 und 65ng/L

** ca. 10-15% nicht-ischamisch (Sepsis, PAE, Tachykardien)
JAMA. 2017:317(16):164.2-1651.



MINS - Ursache

Plague rupture with thrombus

Vasospasm or endothelial
dysfunction

N < MiType?2

Fixed atherosclerosis and
supply-demand imbalance

Supply-demand
imbalance alone

_



MINS - Relevanz

Starker Einfluss auf 30-Tages und 1 Jahres-Mortalitat
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MINS - Therapieméglichkeiten

Therapie bei Entlassung und 30 Tages Mortalitat
» Aspirin (HR 0.54)
» Statin (HR 0.26)

» Intensivierte Therapie (TAss, statin, Betablocker, ACE-Hemmer)
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Dabigatran in patients with myocardial injury after
non-cardiac surgery (MANAGE): an international,

M I N S = Th e ra g i e mégl iCh keite n randomised, placebo-controlled trial

MANAGE trial
» 1754 Patienten mit MINS aus 84 Zentren, randomisiert

Dabigatran 110mg 2x1 vs. Placebo fur bis zu 2 Jahre

» Einschluss innerhalb von 35 Tagen nach MINS
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VHF

Involvement of family members
Patient & family v /
education on AF

and anticoagulation

Pill organizer &
medication boxes
(+/- intake logbook)

Pharmacy database °
—

Once vs. twice Technology aids

daily regimens °

(Remote) electronic monitoring



Grundlage

@ ESC European Heart Journal (2020) 00, 1 —125 ESC GUIDELINES

European Society doi:10.1093/eurheartj/ehaa612
of Cardiology

2020 ESC Guidelines for the diagnosis and
management of atrial fibrillation developed in
collaboration with the European Association of

Cardio-Thoracic Surgery (EACTYS)

The Task Force for the diagnosis and management of atrial
fibrillation of the European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart
Rhythm Association (EHRA) of the ESC

Authors/Task Force Members: Gerhard Hindricks* (Chairperson) (Germany),
Tatjana Potpara™® (Chairperson) (Serbia), Nikolaos Dagres (Germany), Elena Arbelo
(Spain), Jeroen ). Bax (Netherlands), Carina Blomstrom-Lundqvist (Sweden),
Giuseppe Boriani (Italy), Manuel Castella' (Spain), Gheorghe-Andrei Dan
(Romania), Polychronis E. Dilaveris (Greece), Laurent Fauchier (France),
Gerasimos Filippatos (Greece), Jonathan M. Kalman (Australia), Mark La Meir’



Warum eigene Guidelines fur Vorhofflimmern (VHFA)?

LIFETIME RISK for AF AF is more common in males
1 in 3 individuals Cumulative incidence curves and 95% Cls
for AF in women and men with death as a competing risk
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Hindricks G et al. Eur Heart J. 2021;42:373-498.



VHFA Guidelines 2020: Das ,,ABC“ der Therapie

A B

g : Bessere
Antikoagulation,
Insultpravention ymplom:
kontrolle

C

Komorbiditaten,
Risikofaktoren-

management

Hindricks G et al. Eur Heart J. 2021;42:373-498.



VHFA: Schlaganfalirisiko - CHADSVASc Score

_ CHA2DS2-VASc Adjusted stroke

C (cong. heart failure) Score aie La ) Yean)
0 0
H (hypertension) 1 1.9
A, (age) 2 =
| 3 3.2
D (diabetes) 4 4
S, (stroke)
V (vascular disease) g g;
A (age) 7 9.6
S (sex) : o7
O 15.2



VHFA: Antikoagulation

Patient mit VHFA, OAK moglich

!

Mechanischer Klappenersatz oder mittel/hochgradige Mitralstenose?

I
ja

Hindricks G et al. Eur Heart J. 2021;42:373-498.



Antikoagulation bei kardialen Erkrankungen
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Herzinsuffizienz Aneurysma Endokarditis
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Grundlage

@ ESC Europace (2021) 00, 1-65 POSITION PAPER
European Society doi:10.1093/europace/euab065 EHRA PRACTICAL GUIDE
of Cardiology

2021 European Heart Rhythm Association
Practical Guide on the Use of Non-Vitamin K
Antagonist Oral Anticoagulants in Patients with

Atrial Fibrillation

Jan Steﬁel1*, Ronan Cullinsz, Matthias Antz3, Pieter Cﬂrnu4, Lien DestegheE’ﬁ,

Karl Georg Haeusler’, Jonas Oldgren®, Holger Reinecke’,
Vanessa Ruldan-SchilIingm, Nigel Rowell'!, Peter Sinnaeve'?, Thomas Vanassche'?,

Tatjana Potpara’’, A. John Camm'?, and Hein Heidbiichel*°

External reviewers: Gregory Y.H. Lip (review coordinator)'>"'®'” Thomas Deneke'®,

Nikolaos Dagresw, Giuseppe Borianim, Tze-Fan Chaon, Eue-Keun ChoiH, Mellanie True HillsB,
Itamar de Souza Santo514’15, Deirdre A. Lane's’”’”, Dan Atarlﬁ’n, Boyoung jounglﬂ,

Oana Maria Coleﬁ’”, and Mark Field" ¢



EHRA NOAC Practical Guide: Bridging
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Steffel J et al. Eur Heart J. 2021;39:1330-93.



Antikoagulation bei PCl + VHF

Time
from PCI

Peri-PCI

1 month

3 months

6 months

12 months

>12 months

OAK: bei GFR<15 | metallische Herzklappe!

Default strategy

Patients at high
ischemic/thrombotic

and low bleeding risk

Double Therap:
(OAC + P2Y,, inhibitor)

ths

|-

Do__uble Therapy

up
(OAC { P2Y,, inhibitor)

OAC alone

OAC alone

Patients at low
ischemic/thrombotic
or high bleeding risk

Double Therapy

~ uptob
(OAC 4 P2Y,, inhibitor)

OAC alone

NOAC: Rivaroxaban 15 oder 20 / Dabigatran2x110 oder 150 / Apixaban 5 2x1 / Edoxaban 60



Antikoagulation nach TAVI - SOP UHZ Graz

Indikation zur OAC Keine Indikation zur OAC
(ca. 20-30%) (ca. 70-80%)

e

TAVI

A oder C

12 Monate ¥

n OAC (praferentiell NOAKSs, alternativ VKAS)
Aspirin 75-100mg taglich
Clopidogrel 75mg taglich




NOAKs und Deviceimplantation - SOP UHZ Graz

» Unter laufender SAPT, DAPT » Unter NOAK + [Plavix oder ASS]

» Unter NOAK bzw. OAK INR 2,0-2,5 > NOAK Pause It Schema EHRA

> Nicht wahrend Triple Therapie Practical NOAK Guide 2021

Apixaban - Edoxaban -

Dabigatran Rivaroxaban

No perioperative bridging with LMWH / UFH

Minor risk procedures: - Perform procedure at NOAC trough level (i.e., 12 h / 24 h after last intake).
- Resume same day or latest next day.

Low risk
CrCl 280 ml/min
CrCl 50-79 mil/min =24 h
CrCl 30-49 ml/min
CrCl 15-29 ml/min Mot indicated Not indicated 236h

CrCl <15 ml/min Mo official indication for use




Post-OP VHF: Langzeit-OAK

Postoperative VHFA

v

Hamodynamisch instabil? —ja—

Hindricks G et al. Eur Heart J. 2020.



OAK nach intrakranieller Blutung

Risikofaktoren fur rezdivierende intrakranielle Blutung

Y

Modifizierbare Risikofaktoren behandeln

'

Nutzen-Risiko-Abschédtzung einer OAK-Wiedereinleitung
(nach Absprache mit Neurologie)

'

Datenlage bez. OAK:
e Signifikant niedrigeres Insultrisiko, niedriger Mortalitat
e Vergleichbares Risiko fiir rezidivierende intrakranielle
Blutung im Vergleich zu keiner OAK

|
irreversibler Blutungsgrund,
nicht-modifizierbare
Risikofaktoren
OAK
(I1aC) Keine
2-4 Wochen nach Insultpravention
it Herzohr-
g verschluss (I1bB)




PCI+NOAKSs: Risikofaktoren und Strategien

THROMBOTIC RISK BLEEDING RISK FACTORS
FACTORS

* Hypertension

* Diabetes mellitus requiring therapy _'&mm_wﬁunctiﬂn
* Prior ACS/recurrent myocardial * Stroke or |CH history
infarction _'Eleeding history or bleeding diathesis (e.g., anaemia with haemoglobin <110 g/L)
» Multivessel CAD + Labile INR (if on VKA
» Concomitant PAD * Elderly (>65 years)
» Premature CAD (occurring at age * Drugs (concomitant OAC and antiplatelet therapy, NSAIDs), excessive alcohol consumption

of <45 y) or accelerated CAD
(new lesion within 2 years)

* CKD (eGFR <60 mL/min) STRATEGIES TO REDUCE BLEEDING ASSOCIATED WITH PCI
/ﬁinical presentation (ACS) \ + Radial artery access

* Multivessel stent g _ « PPIs in patients taking DAPT who are at increased risk of bleeding (e.g., the elderly, dyspepsia,

* Complex revascularisation (left main gastro-oesophageal reflux disease, Helicobacter pylori infection, chronic alcohol use)
stenting, bifurcation lesion stenting,
chronic total occlusion intervention, * Non-administration of unfractionated heparin in patients on VKA with INR >2.5
last patent vessel stenting) * Pre-treatment with aspirin only, add a P2Y;; inhibitor when coronary anatomy is known or

* Prior stent thrombaosis on if STEM

antiplatelet treatment
* GP lIb/llla inhibitors only for bailout or periprocedural complications

* Procedural factors (stent expansion,
Qsidual dissection, stent length, Ety « Shorter duration of combined antithrombotic therapy

Hindricks G et al. Eur Heart J. 2020.



Atriale Hochfrequenzepisoden

NOAH-AFNET6: 2608 Patienten ohne VHF & mit AHRE (> 6 min.) und = 1 RF,
Edoxaban 60mg vs Placebo

Cardiovascular Death, Stroke, or Systemic Embolism

Implantable cardiac AHREs : Median Follow-up, 21 Mo
device JlHAr 100-

A\
A\

HR, 0.81 (95% Cl, 0.60 to 1.08); P=0.15

Edoxaban

4.0

3.2 101/2495
- 83/2557 patient-yr
74 patient-yr

Percentage per Patient-Yr
T

Edoxaban Placebo

N Engl J Med. 2023 Sep 28;389(13):1167-1179.



Atriale Hochfrequenzepisoden

NOAH-AFNET6 — subanalyse (AHRE > 24h bei baseline)

Incidence of Stroke, Systemic Embolism,

100 -
90
80 1
70
60 1

Cumulative incidence (%)

20 -
40 -
30 -
20-
10+
0 4=

or Cardiovascular Death

30 + - Edoxaban & < 24 hours
= = Placebo & < 24 hours
Edoxaban & 2 24 hours

104 — - = Placebo & 2 24 hours

1 2 3
Years since randomization

Cumulative incidence (%)

100 1
90 -
801
701
60 -
501
40 4
301
20 1
101

Time to ECG-diagnosed atrial fibrillation

Edoxaban & < 24 hours
Placebo & < 24 hours
Edoxaban & 2 24 hours
Placebo & = 24 hours
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Years since randomization



Antikoagulation + Blutung

Patient mit aktiver Blutung

v

Blutungsstelle mechanisch komprimieren, falls moglich

v

Hamodynamik beurteilen, Gerinnungsstatus erheben, Blutbild, Nierenfunktion

v

OAK-Medikamentenanamnese (letzte Dosis)




Antikoagulation + Blutung

Patient mit aktiver Blutung

v

Blutungsstelle mechanisch komprimieren, falls moglich

v

Hamodynamik beurteilen, Gerinnungsstatus erheben, Blutbild, Nierenfunktion

VKA NOAK

mittel-schwer mittel-schwer

schwer oder
lebens-
bedrohlich

schwer oder

lebens-
bedrohlich

Ondexxyos

e by wolutor or mhaer

Earna o

|EiCht .



Grundlage

@ ESC European Heart Journal (2022) 43, 3826-3924 ESC GUIDELINES

European Society https:/idoi.org/10.1093/eurheartj/ehac270
of Cardiology

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

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)



VHFA: Antikoagulation

Stopping and re-initiation of NOAC therapy in elective NCS according
to the periprocedural risk of bleeding in patients with normal renal function

MOAC type

Frequency of NOAC administration

-3 -2 -1 T, | 2
. 4 L ~J & - p Drays
{ Dabigatran Twice Twice [H:;r skip the @ Twice Twice
Minor ~ Apixaban daily daily evening dose® daily daily
bleeding _ Restart
risk NCS Rivaroxaban Once Cince Once NOAC =6 h Once Once
Edoxaban daily daily daily* after surgery daily daily
Twice Twice (D Twice Twice
daily daily - daily daily
Consider
Mo MNOAC restarting
Dr'!ce Dn:e Mo bridging MNOAC in the Dnce 'D-n.c-e
daily daily evening daily daily
Dabigatran Twice 1
High Apixaban daily U ) (_:L
bleeding No NOAC _ Mo NOQAL -
- e Consi prophylactic
risk MNCS Rivaroxaban Once ro bridging o I-.Iq':r_u:u'ir"-
Edoxaban daily post-operatively

after surgery

START @ STOP



Timing of last NOAC dose before elective NCS according to renal function

Minor bleeding risk NCS

Perform intervention at NOAC through level (i.e. |2 h or 24 h after last intake for twice
or once daily regimens, respectively). Resume same day or latest next day.

Low and high bleeding risk NCS

Low bleeding High bleeding Low bleeding High bleeding
risk NCS risk NCS risk NCS risk NCS

Renal function Dabigatran Apixaban, rivaroxaban, edoxaban

(esdmated GFR. mL/min)

1)

=24 h

=80
30-49 =96 h
15=29 Mot indicated

<15 Mo formal indication for use

=48 h

50-79

72 h

=24 h

Mo peri-operative bridging with UFH/LMWH



ESC Leitlinie non-cardiac surgery 2022

Antiplatelets
Consideration should be given to performing non-urgent NCS in Elektive nicht kardiale Operationen sollten nach
patients who have had recent DES implantation no sooner than 12 lla PCl um 6 Monate und nach ACS um 12 Monate

months following the intervention. This delay may be reduced to 6 verschoben werden

months for the new-generation DES.
After elective PCl, it is recommended to delay time-sensitive NCS
| until a minimum of 1 month pf DAPT treatment has been given.

It is recommended that aspirin be continued for 4 weeks after BMS

implantation and for 3-12 months after DES implantation, unless

the risk of life-threatening surgical bleeding on aspirin is

unacceptably high.
Low dose ASA throughout
Continuation of aspirin, in patients previously thus treated, may be

considered in the peri-operative period, and should be based on an

individual decision that depends on the peri- operative bleeding

risk, weighed against the risk of thrombotic complications. (Clopidogrel
rasugre ticagrelor
In patients treated with P2Y, inhibitors, who need to undergo :

surgery, postponing surgery for at least 5 days after cessation of lllllll.llll . I ’

ticagrelor and clopidogrel—and for 7 days in the case of prasugrel

1

]
+4-6 h FU/
discharge

European Heart Journal (2022) 00, 1-99

—if clinically feasible, should be considered unless the patient is at Day -7 -6

high risk of an ischaemic event.



ESC Leitlinie non-cardiac surgery 2022

Pat. unter DAPT

Pat. unter OAK

@ESC—

+

| VEA |
Continue with INR

in lower level or
shaort interruption
{Class )

Bridging is not
recommended

\ (Class 1l J

Short interruption®
{Class 1)

Bridging is not
recommended

| (Classt)

@ESC—



Colchizin perioperativ bei non-cardiac surgery (COP-AF)

Co-primary outcomes
Colchicine Placebo Hazard Ratio P Value
(N=1608) (N=1601) (95% C1)
Clinically important perioperative AF 103 (6.4) 120 (7.5) 0.85 (0.65-1.10) 0.22
Myocardial injury after noncardiac surgery 295 (18.3) 325(20.3) 0.89 (0.76-1.05) 0.16

Lancet. 2023 Nov 4;402(10413):1627-1635.



Zusammenfassung

 Adharenz ist entscheidend fur den therapeutischen Erfolg
 Das Vorhofflimmerrisiko ist hoch, insb. Bei Mannern

*  Antiosgutation Bessere symptomiont. Comonniaizes SChE€MA st zentral bei der Therapie
* Tripletherapie nur noch sehr kurz verwenden

* Bridging nur in Ausnahmefallen

e P2Y12-Hemmer 7 (Prasu) bzw. 5 (Tica, Clopi) Tage vor OP absetzen



