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DISCLOSURES

 Has been on the speaker bureaus for Novartis, AstraZeneca,
Bristol-Myers Squibb, Chiesi Pharma AB and GSK
(GlaxoSmithKline)

 Has been in an Advisory Board for Merck Sharp & Dohme
(MSD), Sanofi and AstraZeneca
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DISPOSITION

« Bridging/PRAB applikationen
« Hvorfor PRAB rapporten
« Praesentation af 2023 udgaven af PRAB rapporten
 PRAB applikationen (bridging applikationen)
« Udvikling af applikationerne — bade PRAB og blagdningsapplikationen
« Specielt fokus pa patienter med mekaniske hjerteklapper
« Den reviderede PRAB / bridging applikation

« Blgdningsapplikationen:
« Baggrund og anvendelse
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DET KLINISKE SPG.

« Antitrombotisk medicin

* Problemet / dilemmaet

 PRAB rapporten (baggrund)

« Blgdnings APP
* En praktisk made at ggre det, som vi burde ggre...
« Demonstration af APP’en

« Bridging/PRAB APP (hovedfokus)
« En praktisk made at gare det, som vi burde gare...
* Demonstration af APP’en
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MEDICINEN (NORMAL)

Antitrombotisk medicin:
« Antikoagulerende medicin:
» Kumariner (warfarin (Marevan®), phenprocoumon (Marcoumar®): Vitamin K-Antagonist (VKA)
* Non Vitamin K antagonister (NOAK):
» Dabigatran etexilate (Pradaxa®)
» Apixaban (Eliquis®)
* Rivaroxaban (Xarelto®)
* Edoxaban (Lixiana®)
» Fondaparinuxnatrium (Arixtra®)
» Lavmolekyleert heparin (LMWH)
* Heparin
» Trombocytfunktionsheemmere:
« ASA/magnyl
* Dipyridamol (Persantin®)
* Clopidogrel (Plavix®)
+ Ticagrelor (Brilique®)
* Prasugrel (Efient®)

* Vorapaxar (Zontivity®) (‘ é\
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M E D I C I N E N (U DVI D) ET) Antikoagulerende medicin

[J Vitamin K-Antagonister: Kumariner (Warfarin (Marevan®) og Phenprocoumon (Marcoumar®)

[J Heparininfusion

[J Lavmolekyleert heparin (Low Molecular Weight Heparin (LMWH)), f.eks.: Dalteparin (Fragmin®), Tinzaparin (Innohep®)
[J Fondaparinux (Arixtra®)

() Bivalirudin (Angiox®)

() Argatroban (Novastan®)

[J Dabigatran etexilat (Pradaxa®)

[J Rivaroxaban (Xarelto®)

[ Apixaban (Eliquis®)

[J) Edoxaban (Lixana®)

Trombocytfunktionshaemmere

[J Abciximab (ReoPro®)

() Epitifibatid (Integrelin®)
[J Clopidogrel (Plavix®)

() Prasugrel (Efient®)

(JJ Ticagrelor (Brilique®)

[J ASA/Magnyl

() Dipyridamol (Persantin®)
[0 Epoprostenol (Flolan®)

Fibrinolysemidler

[ Alteplase (Acetilyse®)

/ AARHUS Reteplase (Rapilysin®)
v UNIVERSITY Streptokinase (Strepase®)

DEPARTMENT OF CLINICAL MEDICINE Tenecteplase (Metalyse®)



ANTITROMBOTISK BEHANDLING | DANMARK | 2014

526.147 patienter i antitrombotisk behandling
» 424.568 i trombocytfunktionshaemmende behandling
« 89.959 i VKA behandling
* 45.672 i NOAK behandling

8 % af den danske befolkning i behandling med antitrombotisk
behandling

* Mange i dual eller triple behandling
Der sker en ca. 10% agning i forbrug pr. ar

Primaer sektoren (data fra Sundhedsdatastyrelsen)

AARHUS
¥ UNIVERSITY CTVS

EEEEEEEEEEEEEEEEEEEEEEEEEEEE

Aarhus University Hospital



PRAB RAPPORTEN
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PRAB-RAPPORTEN 2023
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Dansk Selskab for Trombose og Heemostase etablerede i 2006 en arbejdsgruppe reprae-
senterende talrige videnskabelige selskaber med det kommisorium at formulere nationale
retningslinier for handtering af antitrombotisk behandling i forbindelse med invasive
procedurer. Malet med retningslinierne var, “at opna den lavest mulige incidens af letale
og invaliderende haamostaserelaterede komplikationer ved forskellige invasive procedu-
rer pa patienter i forskellige typer antitrombotisk behandling for forskellige former for
tromboserisiko”. Retningslinjerne blev publiceret i januar 2007 og siden revideret i 2011
0g 2016 [1]. DSTH's bestyrelse har udpeget en redaktionsgruppe bestaende af:

Erik Lerkevang Grove, lektor, overlaege, ph.d, FESC
Hjertesygdomme & Institut for Klinisk Medicin, Aarhus Universitetshospital

Thomas Decker Christensen, professor, overlaege, dr.med, ph.d.
Hjerte-, Lunge-, Karkirurgi & Institut for Klinisk Medicin, Aarhus Universitetshosital

Morten Schnack Rasmussen, overlaege
Gastroenheden, Bispebjerg Hospital

Christian Fenger-Eriksen, overlaege, ph.d
Operation og Bedgvelse & Institut for Klinisk Medicin, Aarhus Universitetshospital

Jorn Dalsgaard Nielsen, overlaege
Videncenter for AK-behandling, Bispebjerg og Frederiksberg Hospitaler
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RETNINGSLINJE:
PERIOPERATIV REGULERING

AF ANTITROMBOTISK
BEHANDLING

RETNINGSLINJEN ER UDARBEJDET AF:
DANSK SELSKAB FOR TROMBOSE OG HAEMOSTASE

REVIDERET JUNI 2023
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Dansk Brystkirurgisk Selskab
Dansk Cardiologisk Selskab
Dansk Dermatologisk Selskab

P R A B R A P P O RT E N 2 O 2 3 Dansk Forening for Interventionel Radiolagi

Dansk Hoved- og Halskirurgisk Selskab

Dansk Hematologisk Selskab
Dansk Karkirurgisk Selskab
Dansk Kirurgisk Selskab

Dansk Lungemedicinsk Selskab

Rapporten har vaeret i hgring ved disse videnskabelige selskaber

Dansk Neurokirurgisk Selskab

Dansk Neurologisk Selskab

Dansk Neuroradiologisk Selskab

Dansk Ortopaedisk Selskab

Dansk Radiologisk Selskab

Dansk Rygkirurgisk Selskab

Dansk Selskab for Anaestesiologi og Intensiv Medicin

Dansk Selskab for Hofte- og Knaealloplastik kirurgi

Dansk Selskab for Klinisk Biokemi

Dansk Selskab for Klinisk Immunologi

Dansk Selskab for Obstetrik og Gynaekologi

Dansk Selskab for Otolaryngologi Hoved- & Halskirurgi

Dansk Selskab for Plastik- og Rekonstruktionskirurgi
f\ Dansk Thoraxkirurgisk Selskab T,
1 Dansk Urologisk Selskab @
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ANDRINGER | 2023 UDGAVEN

e Derer tilfgjet nye kapitler om haemostasemonitorering hos den blgdende patient

e Nyt afsnit om praeoperativ vurdering af risiko for postoperativ trombose

e Nyt afsnit om blgdningstendens ved lever- og nyresygdom

e  Retningslinjerne for anvendelse af heparin-bridging er zendret

e Arbejdsgruppens COIl-formularer er tilgaengelige pa dsth.dk

e Opdaterede anvisninger for perioperativ handtering af direkte orale antikoagulantia.

e  Opdaterede anvisninger for handtering af blgdning generelt og for reversering af antikoagulantia

e  Opdateret oversigt over antitrombotika

e  (Pget fokus pa perioperativ pausering af P2Y12-haammere og kombinationsbehandling med trombocythsemmere og antikoagulantia

* Nye specialespecifikke tabeller med oversigt over blgdningsrisiko ved forskellige indgreb, herunder bl.a. nye afsnit om minimal invasiv
kirurgi, anvisninger for polypektomi mv.

e Nye afsnit med specialespecifikke vejledninger, herunder kardiologiske procedurer, tand- og keebekirurgiske indgreb og en raekke andre
invasive procedurer

e  PRAB-rapportens tilhgrende app skifter navn til ”"DSTH PRAB” med nyt link: https://dsth.dk/prab/, og opdateres, sa der skabes

overensstemmelse mellem rapporten og app
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GUIDELINES / INSTRUKSER

PRAB-rapporten (www.dsth.dk)
NBV pa www.cardio.dk
Trombokardiologirapporten (www.cardio.dk eller www.dsth.dk)

Risikoen for bledning og trombembolier for-, under- og efter et
invasivt/operativt indgreb

Prae-, peri-, og postoperative behandling hanger ulgseligt sammen
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http://www.cardio.dk/
http://www.cardio.dk/
http://www.dsth.dk/

PRAB rapporten (masser af tabeller...)

Du skal ikke vaere bange. King og jeg
har arbejdet sammen i drevis ...
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FIGUR 5.2.1 PATIENTER | BEHANDLING MED BADE P2Yy,-HAMMER + ASA (DAPT)

TABELLER....

Hoj procedurerelateret
risiko for bledning

Hoj tromboserisiko:
PCl <1 maned eller
AKS <3 maneder eller
hgj risiko for stenttrombose®

Tidssensitiv
operation

Fortsaet med ASA.

Hold pause med: _
Ticagrelor 3-5 dage Desmopressin
Clopidogrel 5 dage Tranexamsyre

Prasugrel 7 dage Topiske midler
: e (Se kommentar V)

Bridge med
cangrelor eller Udsaet
eptifibatid operationen

Rekommandationer for handtering af dobbelt pladehaammerbehandling (DAPT) ved ikke-kardielle operationer. Modificeret efter
Halvorsen et al. [117]. *Hgj risiko for perioperativ stenttrombose defineres som mindst én af folgende: anamnese med stent-
trombose under trombocytheemmende behandling, reduceret venstre ventrikuler ejektionsfraktion (<40%), darligt kontrolleret
diabetes, alvorligt nedsat nyrefunktion/haemodialyse, nylig kompleks PCI (dvs. sveert forkalket laesion, hovedstamme-PCl, kronisk
total okklusion, bifurkationel/crush-teknik, bypass graft-PCl) eller stentfejistilling (modificeret efter [117]). Ved akut operation af
patienter i behandling med DAPT vil trombocyttransfusion have ringe effekt pga cirkulerende P2Y:,-haemmer. Desmopressin 0,3
mg/kg iv. suppleret med tranexamsyre 1 g iv. kan eventuelt bedre haemostasen. Endvidere ber topisk anvendelse af veevsklaeber 2@ o,
overvejes. Behandlingsmuligheder til forebyggelse af bladningskomplikationer eller alternativt udskydelse af kirurgi konfereres
v GﬁlI?VHEURSS Ty evt. med et PCl-center eller blodningsvagt.
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DEPARTMENT OF CLINICAL MEDICINE

“\N“ SOy, %,

B
Vsts. sian®

4



TABELLER....
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FIGUR 5.4.1 PERIOPERATIV REGULERING AF DOAK

g Dabigatran
5
> Eo Edoxaban
S £ .
= Apixaban
3
2 | Rivaroxaban

DOAK genoptages
dagen efter indgrebet i
samme dosis som fgr,
hvis sikker haemostase

skgnnes opnaet.

DOAK genoptages
dagen efter indgrebet i
samme dosis som fgr,
hvis sikker haemostase

skgnnes opnaet.

Profylaksedosis* af
DOAK indtil sikker
hamostase, mindst 2
dage. Herefter dosis
som fgr.

e O | Dabigatran %
LS S
8 a Edoxaban b4
e & s
e £ | Apixaban S
T e — @
= 2 | Rivaroxaban | ©
— >
£
Il T
2 | Dabigatran S
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3 a Edoxaban —
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% Rivaroxaban =
iv —]
| Dag 6 |5 |4 |3 0 |
| crCl (ml/min): W >50 . 30-50 . 15-29 |

De rade felter viser varigheden af pause med DOAK inden en invasiv procedure. Pausens varighed afhaenger af blodningsrisikoen ved
indgrebet og patientens kreatininclearance (CrCl). Efter indgreb med haj bledningsrisiko genoptages DOAK dagen efter indgrebet, hvis
sikker haemostase skonnes opnaet, og der gives de forste dage DOAK i profylaksedosis™: Dabigatran: 110 mg x 2 dgl. ved Crcl >50 ml/
min. og 75 mg x 2 dgl. ved CrCl 30-50 ml/min. Edoxaban: 30 mg x 1dgl. Apixaban: 2,5 mg x 2 dgl. Rivaroxaban: 10 mg x 1dgl.
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TABEL 6.0.1 RETNINGSLINJER FOR DOSERING AF DE ALMINDELIGSTE ANTITROMBOTIKA VED
INVASIVE PROCEDURER MED HENHOLDSVIS LAV, INTERMEDIAR OG HOJ BLODNINGSRISIKO

De viste retningslinjer for
dosering af antitrombotika ved
lav bledningsrisiko forudseetter,
>50 ml/min (jf. figur 5.4) at patienten far monoterapi
med ét antitrombotisk middel.
12 timer efter >4.000 IE Ved kombinationsbehandling
med flere antitrombotika ber
skift til monoterapi konfereres
med leeger, som er ansvarlige

TABELLER....

bledningsrisiko

DOAK: 24-48 timers pause ved eGFR >50 ml/min (jf. figur 5.4)

LMH: Ingen pause efter <4.000 IE. 12 timer efter 4.000-5.000 IE.
18 timer efter >5.000 IE

P2Y,,-heemmere: Ticagrelor 3-5 dagn. Clopidogrel 5 dagn.
Prasugrel 7 degn

ASA: Ingen pause

VKA: INR <1,4

Intermediaer
bledningsrisiko

DOAK: 48-72 timers pause ved eGFR >50 ml/min (jf. figur 5.4)

LMH: Ingen pause efter <4.000 IE. 12 timer efter 4.000-5.000 IE.
24 timer efter >5.000 IE

P2Y, -haemmere: Ticagrelor 5 dogn. Clopidogrel 7 dagn.
Prasugrel 7 degn

bledningsrisiko

ASA: Ingen pause
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PRAB - RAPPORTEN

120 sider, inkl. 318 referencer
« Masser af tabeller
« Sveert at fa et overblik, specielt hvis man ikke beskeeftiger sig med det til hverdag
« Meget at tage hensyn til mht. korrekt pausering og evt. bridging:
* Indikationen for den antitrombotiske medicin
 Patientkarakteristika
» Typen af invasivt/operativt indgreb
« Tidskreevende i en travlt hverdag......
« Derfor brug for noget som er let at anvende — en praktisk applikation
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BEHOVET

« Kilinisk betydende og mange patienter

« Sveert at fa et overblik, specielt hvis man ikke beskaeftiger sig med det til hverdag
« PRAB rapporten er den bagvedliggende evidens
« Pausering ifm. et operativt (_invasivt indgreb) "Bridging”:

 Meget at tage hensyn til mht. korrekt pausering og evt. bridging:
+ Indikationen for den antitrombotiske medicin
« Patientkarakteristika
* Typen af invasivt/operativt indgreb

« Tidskreevende i en travlt hverdag......
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ON-LINE APPLIKATION

www.dsth.dk
Kan ogsa downloades gratis som en egentlig APP fra:
* App Store

» Google Play
(s@g pa PRAB DSTH)

AARHUS
NF UNIVERSITY CTVS
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http://www.dsth.dk/

FORDELE OG ULEMPER VED PRAB/BRIDGING
APPEN

« Kan avendes bade i en on-line version samt som en regelret APP (via APP Store /
Google Play)

« Koster penge at udvikle og vedligeholde
« Kan anvendes umiddelbart
» Bliver labende opdateret baseret pa :
« Brugerens input mht. design, funktionalitet

« AEndringer af anbefalinger kraever godkendelse fra de respektive
|lzegevidenskabelige selskaber

« Kraever at der ikke er en "abe” i den anden ende (kritisk sans...)

 PRAB rapporten er meget fyldestggrende, men meget sveer at anvende i den kliniske
hverdag

AARHUS
¥ UNIVERSITY CTVS
DEPARTMENT OF CLINICAL MEDICINE Cardi "

Aarhus University Hospital



UDVIKLING AF APPLIKATIONERNE

« Gogres af undertegnede
« Betales af DSTH
» Testes af frivillige fra DSTH mv.
« Konstrueres sammen med:
« www.advancer.dk

« www.dvnamid.dk

« CE godkendt
« Kontinuerlig feed-back og forbedringer

AARHUS
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http://www.advancer.dk/
http://www.advancer.dk/
http://www.dynamid.dk/
http://www.dynamid.dk/
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DIVERSE — PRAB/BRIDGINGAPPEN

« Sendt og sendes til test hos fagpersoner
* Rettes til kontinuerligt
« Gennemgribende revideret ifm. den nye PRAB rapport
* Farsti webversion pa www.dsth.dk - er ogsa i APP Store og Google Play
« CE godkendt
« Kontinuerlig feed-back og forbedringer
» Modtager ca. 5 mails pr. md.
* Bliver regelmaessigt opdateret
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http://www.dsth.dk/

GUIDELINES / INSTRUKSER

PRAB-rapporten (www.dsth.dk)
NBV pa www.cardio.dk
Trombokardiologirapporten (www.cardio.dk eller www.dsth.dk)

Risikoen for bledning og trombembolier for-, under- og efter et
invasivt/operativt indgreb

Prae-, peri-, og postoperative behandling hanger ulgseligt sammen
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ON-LINE APPLIKATIONER

« Bridgingapplikationen:
« Link: hitps://dsth.dk/prab/
« Kan ogsa downloades gratis som en egentlig APP fra:
» App Store
» Google Play
* (s@g pa DSTH bridging)

Super! Det var fgrste lektion. I naeste uge
skal I laere, HVOR det er bedst at bore ...

» Blgdningsapplikationen: T{
* Link: https://dsth.dk/app/blodning/

« Begge er pa RM’s Citrix opkobling *
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DEN REVIDEREDE APPLIKATION

 Link: https://dsth.dk/prab/

« Opdateret i henhold til 2023 udgaven af PRAB rapporten
« Samme opsaetning som i PRAB rapporten
« @get funktionalitet

« Opdateres lgbende pba. Input fra enkeltpersoner og anbefalinger sendres hvis de
lzegevidenskabelige selskaber aendrer deres anbefalinger

« Aut. opdatering fra webversionen over til APP Store og Google Play
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MEKANISKE HIERTEKLAPPER OG BRIDGING

 Alle far VKA - naesten alle far Marevan
» Langt de fleste vil / skal veere i selvstyret VKA behandling
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HVORFOR BRIDGING?

MANAGEMENT OF ANTICOAGULATION
BEFORE AND AFTER ELECTIVE
SURGERY

Cuve KearoN, M.D., PH.D., aAnD JAcK HIRsH, M.D.
N Eng J Med 1997,;336:1506-11

Ingen RCT, men praksis med heparin bridging fortsatte i ca. 25 ar
DOAK / NOAK behandling var stadig i sin vorden
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BRIDGE STUDIET

BACKGROUND

It is uncertain whether bridging anticoagulation is necessary for patients with
atrial fibrillation who need an interruption in warfarin treatment for an elective
operation or other elective invasive procedure. We hypothesized that forgoing
bridging anticoagulation would be noninferior to bridging with low-molecular-
weight heparin for the prevention of perioperative arterial thromboembolism and
would be superior to bridging with respect to major bleeding.

METHODS

We performed a randomized, double-blind, placebo-controlled trial in which, after
perioperative interruption of warfarin therapy, patients were randomly assigned
to receive bridging anticoagulation therapy with low-molecular-weight heparin
(100 IU of dalteparin per kilogram of body weight) or matching placebo adminis-
tered subcutaneously twice daily, from 3 days before the procedure until 24 hours
before the procedure and then for 5 to 10 days after the procedure. Warfarin treat-
ment was stopped 5 days before the procedure and was resumed within 24 hours
after the procedure. Follow-up of patients continued for 30 days after the procedure.
The primary outcomes were arterial thromboembolism (stroke, systemic embolism,
or transient ischemic attack) and major bleeding.

RESULTS
In total, 1884 patients were enrolled, with 950 assigned to receive no bridging
therapy and 934 assigned to receive bridging therapy. The incidence of arterial
thromboembolism was 0.4% in the no-bridging group and 0.3% in the bridging
group (risk difference, 0.1 percentage points; 95% confidence interval [CI], —0.6 to
0.8; P=0.01 for noninferiority). The incidence of major bleeding was 1.3% in the
no-bridging group and 3.2% in the bridging group (relative risk, 0.41; 95% CI,
0.20 to 0.78; P=0.005 for superiority).

CONCLUSIONS

In patients with atrial fibrillation who had warfarin treatment interrupted for an
elective operation or other elective invasive procedure, forgoing bridging antico-
agulation was noninferior to perioperative bridging with low-molecular-weight
heparin for the prevention of arterial thromboembolism and decreased the risk of
major bleeding. (Funded by the National Heart, Lung, and Blood Institute of the
National Institutes of Health; BRIDGE ClinicalTrials.gov number, NCT00786474.)

Perioperative Bridging Anticoagulation
in Patients with Atrial Fibrillation

James D. Douketis, M.D., Alex C. Spyropoulos, M.D., Scott Kaatz, D.O.,
Richard C. Becker, M.D., Joseph A. Caprini, M.D., Andrew S. Dunn, M.D.,
David A. Garcia, M.D., Alan Jacobson, M.D., Amir K. Jaffer, M.D., M.B.A.,
David F. Kong, M.D., Sam Schulman, M.D., Ph.D., Alexander G.G. Turpie, M.B.,
Vic Hasselblad, Ph.D., and Thomas L. Ortel, M.D., Ph.D.,
for the BRIDGE Investigators*

N Engl ) Med 2015;373:823-33.
DOI: 10.1056/NE)JMoal501035

Patienter med mekaniske hjerteklapper indgik ikke i studiet
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PERIOP STUDIET (1)

Postoperative low molecular weight heparin bridging treatment
for patients at high risk of arterial thromboembolism (PERIOP2):
double blind randomised controlled trial

Michael ) Kovacs,! Philip S Wells, David R Anderson,? Alejandro Lazo-Langner,* Clive Kearon,*
Shannon M Bates,* Mark Blostein,” Susan R Kahn,” Sam Schulman,* Elham Sabri,®

Susan Solymoss,” Tim Ramsay,® Erik Yeo,” Marc A Rodger,” on behalf of the PERIOP2
Investigators

BMJ 2021; 373:n1205
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PERIOP STUDIET (2)

Stop |
aspirin
Last dose A Dalteparin
of warfarin or placebo
- Stop atleast 12
warfarin hours after 200 IU/kg — low
procedure risk of bleeding
200 1U/kg day -3 5000 IU — high
and -2 L ri i
100 IU/kg day -1 Ll risk of bleeding Table 1 | Baseline characteristics of entire PERIOP2 study population and subgroups. Data are numbers (%) unless indicated otherwise
Screening - Stop study Final Mechanical valvezatrial fibrillation
visit Dalteparin 4 Placebo drugwhenINR  contact Whole study population (n=1471) Atrial fibrillation (n=1166) (n=305)
l therapeutic l Total No bridging  Bridging No bridging Bridging No bridging Bridging
Characteristics (n=1471) (n=650) (n=821) Pvalue (n=496) (n=670) Pvalue (n=154) (n=151) P value
-30 iy 7 6 5 -4 -3 -2 10 2 3 45 Y 90 Age (years), mean (SD) 69.7 (12.3) 69.2(12.8) 701(119) 019 731(9.1) 727 (9.2) 0.45 56.6(15.1) 583 (15.1) 0.32
Male sex 946 (64.3) 428 (65.9) 518 (63.1) 0.27 346 (69.8) 437 (65.2) 0.10 82 (53.3) 81 (53.6) 0.94
Weight (kg), mean (SD) 85.9(22.9) 84.9(22.5) 86.6 (23.3) 0.15 87.5(21.5) 89.1(22.7) 0.20 76.6(23.6) 75.5(22.7) 0.69
(. J J Prosthetic mechanical valve 305 (20.7) 154 (23.7) 151 (18.4) 0.01 — — — — — —
Atrial fibrillation 100 (32.8), 47 (30.5), 53 (35.1), 0.39 - — — - — -
Before procedure After procedure =305 =154 =151
Mitral 133 (43.6), 68 (44.2), 65 (43.1), 0.85 — — = — = —
Fig 1 | PERIOP2 bridging study design. Screening visits occurred between 30 days and five days before planned n=305 n=154 n=151
procedure, and randomisation (R) occurred on the day of procedure (day 0) or within 24 hours of procedure (day+1) Aortic 172 (56.4), 86 (55.8), 86 (57.0), 0.85 — — — — — —
when haemostasis was achieved (no earlier than 30 minutes after procedure). INR=international normalised ratio n=305 n=154 n=151
Tricuspid 0,n=304 0,n=153 0,n=151 — - - — — —
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PERIOP STUDIET (3)

AARHUS
NF UNIVERSITY
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ABSTRACT

OBJECTIVE

To determine the efficacy and safety of dalteparin
postoperative bridging treatment versus placebo for
patients with atrial fibrillation or mechanical heart
valves when warfarin is temporarily interrupted for a
planned procedure.

DESIGN
Prospective, double blind, randomised controlled
trial.

SETTING
10 thrombosis research sites in Canada and India
between February 2007 and March 2016.

PARTICIPANTS

1471 patients aged 18 years or older with atrial
fibrillation or mechanical heart valves who required
temporary interruption of warfarin for a procedure.

INTERVENTION

Random assignment to dalteparin (n=821; one
patient withdrew consent immediately after
randomisation) or placebo (n=650) after the
procedure.

MAIN OUTCOME MEASURES

Major thromboembolism (stroke, transient ischaemic
attack, proximal deep vein thrombosis, pulmonary
embolism, myocardial infarction, peripheral embolism,
or vascular death) and major bleeding according to
the International Society on Thrombosis and
Haemostasis criteria within 90 days of the procedure.

RESULTS

The rate of major thromboembolism within 90 days
was 1.2% (eight events in 650 patients) for placebo
and 1.0% (eight events in 820 patients) for dalteparin

(P=0.64, risk difference —0.3%, 95% confidence
interval —-1.3 to 0.8). The rate of major bleeding

was 2.0% (13 events in 650 patients) for placebo
and 1.3% (11 events in 820 patients) for dalteparin
(P=0.32, risk difference —0.7, 95% confidence interval
—-2.0to0 0.7). The results were consistent for the atrial
fibrillation and mechanical heart valves groups.
CONCLUSIONS

In patients with atrial fibrillation or mechanical

heart valves who had warfarin interrupted for a
procedure, no significant benefit was found for
postoperative dalteparin bridging to prevent major
thromboembolism.

TRIAL REGISTRATION

Clinicaltrials.gov NCT00432796.
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PERIOP STUDIET (4)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Uncertainty remains about whether postoperative bridging with low molecular
weight heparin is necessary when patients with atrial fibrillation or mechanical
valves stop taking warfarin before a procedure

WHAT THIS STUDY ADDS

This study of 1471 patients with atrial fibrillation or mechanical valves reported
major thromboembolism rates of 1.2% for placebo and 1.0% for dalteparin,
and major bleeding rates of 2.0% and 1.3%, respectively, which were not
significantly different

Postoperative dalteparin bridging was not found to be beneficial in preventing
major thromboembolism in patients with atrial fibrillation or mechanical heart
valves who stopped taking warfarin before a procedure
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PRAB RAPPORTEN

Den nyeste quideline fra American College of Chest Physicians (ACCP) om perioperativ
handtering af antitrombotisk behandling indledes med tre rekommandationer imod H-B
ved perioperativ pausering af VKA hos patienter med henholdsvis mekanisk hjerteklappro-
tese, atrieflimren og VTE [127]. Senere i vejledningen omtales dog helt srlige situationer,
hvor H-B kan komme pa tale, f. eks. til udvalgte patienter med haj tromboserisiko, og

patienter, som skal holde pause med VKA i en lzengere periode i forbindelse med flere
invasive procedurer med kort interval.
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REFERENCEN FRA CHEST

Perioperative Management of (® Check or updetes
Antithrombotic Therapy

An American College of Chest Physicians Clinical Practice Guideline
James D. Douketis, MD, FCCP; Alex C. Spyropoulos, MD, FCCP M. Hassan Murad, MD, MPH, Juan I. Arcelus, MD,
William E. Dager, PharmD,; Andrew 5. Dunn, MD, MPH, Ramiz A. Fargo, MD, FCCP; Jerrold H. Levy, MD;

C. Marc Samama, MD, Sahrish H. Shah, MBBS, Matthew W. Sherwood, MD; Alfonso 1. Tafur, MD; Liang V. Tang, MD;
and Lisa K. Moores, MD, FCCP

Chest 2022;162(7):¢207-243
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CHEST 2022

Summary of Key Recommendations

5. In patients receiving VKA therapy for a mechanical
heart valve who require VKA interruption for an
elective surgery/procedure, we suggest against heparin
bridging (Conditional Recommendation, Very Low
Certainty of Evidence).
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CHEST — RISIKOEN FOR TROMBOEMBOLIER

—
TAELE 1 | Suggested Risk Stratification for Patient-specific Periprocedural Thromboembeolism 314252
Risk Categary Mechanical Heart Valve Atrial Fibrillation VTE
High (= 10%/y Mitral valve with major CHA;DS;VASC score = 7 Recent (< 3 mo and especially 1 mo) VTE
risk of ATE or > risk factors for stroke" or CHADS; scoreof S5or 6 | Severe thrombophilia (deficiency of
10%/mo risk of | Caged ball or tilting-disc Recent (< 3 mo) stroke or protein C, protein S or antithrombin ;
VTE) valve in mitral/aortic homozygous factor V Leiden or
position Rheumatic valvular heart prothrombin gene G20210A mutation
Recent (= 3 mo) stroke disease or double heterozygous for each
or TLA mutation, multiple thrombophilias)
Antiphospholipid antibodies
Active cancer associated with high VTE
risk®
Moderate Mitral valve without major | CHADS;VAScsmreof Sor6 | VTE within past 3-12 mo
(4%-10%/y risk factors for stroke® or CHADS; score of 3 or 4 Recurrent VTE
risk of ATE or Bileaflet AVR with major MNon-severe thrombophilia (heterozygous
4%-10%/mo risk factors for stroke” factor V Leiden or prothrombin gene
risk of VTE) G20210A mutation)
Active cancer or recent history of cancer
Low (= 4%y risk | Bileaflet AVR without CHAzDSzVASc score of 1-4 | VTE > 12 mo ago
of ATE or major risk factors for or CHADS; score of 0-2
< 2%/mo risk stroke” (and no prior stroke or
of VTE) TIA)
ATE, arterial thromboembaolism; TIA, transient ischemic attadk; CHADS; = congestive heart failure, hypertension, age = 75 years, diabetes mellitus, prior
stroke or transient ischemic attack; CHA DS MASC = congestive heart failure, hypertersion, age = 75 years, diabetes mellitus, prior stroke or transient
ischemic attack, vasalar disease history, age = 65 years, female sex. Adapted with permission from Douketis et al.™
*Empiric risk stratification that is a starting point for asessing perioperative thromboembolism risk; should be combined with dlinical judgment that
incorporates individual patient- and surgery/procedure-related fadwors.
“Indudes: AF, prior stroke/TIA during anticoagulant interruption or ather prior stroke/TI4, prior valve thrombosis, rheumatic heart disease, hypertension,
diabetes, congestive heart failure, age = 75 years.
FIncludes pancreatic cancer, myelopraoliferative disorders, primary brain @ncer, gastric cancer, and esophageal cancer.
/ AARHUS 1
NF UNIVERSITY
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CHEST - RISIKOEN FOR BLADNING

TABLE 2 | Suggested Risk Stratification for Procedural Bleed Risk, Based on ISTH Guidance Statements?®

High-bleed-risk surgery/procedure® (30-d sk of | Major surgery with extensive tissue injury
major bleed = 2%) Cancer surgery, especially solid tumor resection (lung, esophagus,
gastric, colon, hepatobiliary, pancreatic)

Major orthopedic surgery, including shoulder replacement surgery

Reconstructive plastic surgery

Major thoracic surgery

Urologic or GI surgery, especially anastomosis surgery

Transurethral prostate resection, bladder resection, or tumor ablation

Nephrectomy, kidney biopsy

Colonic polyp resection

Bowel resection

Percutaneous endoscopic gastrostomy placement, endoscopic
retrograde cholangiopancreatography

Surgery in highly vascular organs (kidneys, liver, spleen)

Cardiac, intracranial, or spinal surgery

Any major operation (procedure duration > 45 min)

Meuraxial anesthesia”

Epidural injections

Low-to-moderate-bleed-risk surgery/procedure™ | Arthroscopy
(30-d risk of major bleed 0%-2%) Cutaneous/lymph node biopsies

Foot/hand surgery

Coronary angiography®

GI endoscopy + biopsy

Colonoscopy + biopsy

Abdominal hysterectomy

Laparoscopic cholecystectomy

Abdominal hernia repair

Hemorrhoidal surgery

Bronchoscopy + biopsy

Minimal-bleed-risk surgery/procedure® (30-d Minor dermatologic procedures (excision of basal and squamous cell
risk of major bleed approximately 0%) skin cancers, actinic keratoses, and premalignant or cancerous skin
nevi)

Ophthalmologic (cataract) procedures

Minor dental procedures (dental extractions, restorations, prosthetics,
endodontics), dental cleanings, fillings

Pacemaker or cardioverter-defibrillator device implantation

ISTH = Intemational Society on Thrombosis and Haemostasis.
*Minimal to no residual anticoagulant effect at time of procedure (ie, four to five drug half-life intermuptions pre-procedure).
“Includes spinal and epidural anesthesia or any other neuraxial (eq, pain management) intervention; consider nat onfy absolute risk for major beeding but
AARHUS patentially devastating consequences of epidural bleeding and associated lower limb paralysis.
v UNIVERSITY “Some residual anticoagulant effect allowed (ie, two to three drug half-life interruptions pre-procedure).
Y adial approach may be considered minimal-bleed-risk compared with femoral approach.
“Procedure @n be sfely done under full-dose anticoagulation {may mnsider holding DOAL dose day of procedure 1o avoid peak anticoagulant effects).

DEPARTMENT OF CLINICAL MEDICINE



CHEST — KONKLUSION

—— 5. In patients receiving VKA therapy for a mechanical
Bridging Anticoagulation During Interruption of heart valve who require VKA interruption for an
VKA Therapy elective surgery/procedure, we suggest against heparin

bridging (Conditional Recommendation, Very Low
PICO 5: In patients with a mechanical prosthetic heart Certainty of Evidence).
valve, should bridging anticoagulation during Guideline Tmplementation Considerations:
interruption of warfarin therapy be administered vs no e In selected patients considered at high risk for

bridgiﬂg ? thromboembolism (Table 1), as examples, those with
(1) an older-generation mechanical heart valve [ie,
tilting-disc valve]; (2) a mechanical mitral valve with
one or more risk factors for stroke; (3) a recent
(< 3 months) thromboembolic event; or (4) other
high-risk patients (eg, prior perioperative stroke), pre-
and post-operative heparin bridging is suggested (see
Guideline Statement 8).

Hvis bridging (terapeutiske doser af LMH):

* Giv sidste terapeutiske dosis af LMH ca. 24 timer fgr OP start (giv evt. bare
50% af dosis dagen fgr OP

* Giv fgrste terapeutiske dosis af LMH minimum 24 timer efter OP slut
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MEN......

Terapeutisk dosering af LMH er relevant som alternativ til VKA ved lzngerevarende pause
med VKA, f.eks. hos gravide og cancerpatienter med VTE eller ved flere planlagte invasive
procedurer over en kort periode. Indgreb bar da tidligst foretaget et dagn efter seneste

injektion, og postoperativt gives profylaksedosis, indtil der efter nogle dage er sikker
haemostase, sa dosis kan oges til terapeutisk niveau.

Husk at pt. i VKA behandling ofte har perioder med INR < terapeutisk niveau i ca. 15 % tiden
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PA DEN ANDEN SIDE AF SUNDET.....

Thrombosis Research 163 (2018) 180-184

| en svensk undersagelse, hvor 210 patien
af LMH ved 434 operationer, fik ingen af
Tre patienter fik postoperativ bladning o

Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Full Length Article

Prophylactic doses of low-molecular weight heparin as periprocedural | ) |
bridging therapy in mechanical heart valve patients (i

Line Hjellstrém®*?, Ashkan Labaf®*

® Lund University, Faculty of Medicine, Lund, Sweden
® Department of Cardinlogy, Skdne University Hospital, Malmd, Sweden

ARTICLE INFO ABSTRACT

Keywords: Background: Mechanical heart valve (MHV) patients undergoing invasive procedures necessitating an inter-
Mechanical heart valve ruption of their lifelong anticoagulant therapy, often require bridging with low-molecular weight heparin
Bridging {(LMWH) or unfractionated heparin. The aim of this study was to assess whether bridging MHV patients with
Low melecular weight heparin prophylactic doses of LMWH undergoing invasive, elective procedures is a safe and effective method.
ﬁﬂ::bitmboﬁm Method: This observational cohort study included all MHV patients on vitamin K anticoagulant therapy in
Malm, registered and monitored via AuriculA (the Swedish national quality registry for atrial fibrillation and
anticoagulation), between 1/1,/2008 and 31/12/2011. Inclusion criteria were periprocedural bridging therapies
conducted via AuriculA. Primary endpoints were mortality, thromboembolic (TE) events or major bleedings
{MBE) within 30 days of bridging.
Results: During the study period, 210 patients had undergone 434 bridging therapies managed via AuriculA; 203
due to subtherapeutic INR-values were excluded. The remaining 231 periprocedural bridging therapies were
included. All were bridged with prophylactic doses of LMWH. When comparing patients with acrtic and/or
mitral valve replacements undergoing low- or high-risk interventions, only number of days bridged for a low-risk
intervention differed significantly. Patients with a mitral or mitral and aortic valve replacement were bridged for
a longer period (p = 0.023). No TE events, 1 death (0.4%) and 3 MBEs (1.3%) occurred related to periprocedural
AARHUS bridging.
v UNIVERSITY Conclusion: Our study shows a low rate of MBEs, deaths and no TE events when bridging MHV patients un-
DEPARTMENT OF CLINICAL MEDICINE dergoing invasive, elective procedures with prophylactic doses of LMWH.




PRAB — KONKLUSION MHT. BRIDGING

Efter 25 ar med anvendelse af terapeutiske doser af LMH til H-B ma vi konstatere, at ikke
et eneste studie har vist signifikant reduktion af den perioperative tromboserisiko. Der er

derimod talrige beviser pa, at perioperativ administration af terapeutiske doser af LMH
har skadelig virkning i form af @get perioperativ bledning.
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PRAB RAPPORTEN
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FIGUR 5.3.1 FALD | INR UNDER PAUSE MED WARFARIN
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15% fald i INR pr. dag (warfarin <2,5 mg dgl.)
— 20% fald i INR pr. dag (warfarin >2,5 mg dgl.)
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PRAB RAPPORTEN

FIGUR 5.3.2 PERIOPERATIV PAUSERING AF WARFARIN
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PRAB RAPPORTEN - HUSK

* Naesten ingen pt. | VKA skal bridges med LMH
« Mindre indgreb kan foretages ved INR 2,0 — 3,0
« Starre indgreb kan foretages ved INR 1,5 —-2,5
« Lav dosering af K-vitamin — se bladnings applikation pa DSTH’s hjemmeside

« Der er forskel pa alm. AK — behandling og tromoseprofylakse
« Pt. i DOAK/ NOAK skal ikke bridges
« Specielle forhold vedr. trombocytfunktionsheemmere, se PRAB APP’en
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BLODNINGSAPPLIKATIONEN

» Ggre det svaere operationelt
« Anvendes til bade livstruende og kontrollabel blgdning
« Anvendes til patienter savel i som uden antitrombotisk behandling

« Betalt af Dansk Selskab for Trombose og Haemostase (DSTH)
« Link: https://dsth.dk/app/blodning/
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https://dsth.dk/app/blodning/

DEMO AF PRAB APPEN

https://dsth24 .qyro.dk/?clear=1

* Fokus pa thoraxkirurgi
» Operationer (hjerte og klassiske)
« Patienter med mekaniske hjerteklapper som gennemga et operativt indgreb
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https://dsth24.gyro.dk/?clear=1

DEMO AF BLODNINGSAPPEN

o https://dsth.dk/app/blodning/
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SPORGSMAL.....

Efter 35 3r som praktiserende lage

havde dr. Hansen mistet gnisten
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Jeg har skrevet en henvisning til en bedemand
Held og lykke med det hele!
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