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Dumme	spørgsmål	eksisterer	ikke…..	
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Hvad	vil	vi	gerne	undgå……	
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Cannegieter	SC	et	al.	N	Engl	J	Med	1995;333:11-17	
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Hjerteklapper	

•  Aortaklap	
•  Mitralklap	
•  Tricuspidalklap	
•  Pulmonalklap	
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Typer	af	operationer	(A+M	klapper)	

•  Mekanisk	hjerteklap	

•  Biologisk	hjerteklap	

•  Plastik	af	mitralklappen		

•  Kateter	appliceret	procedure		
–  Stent	klap	
–  Mitraclip	

•  +/-	AFLI	
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Antitrombotisk	medicin	som	kan	anvendes	
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–  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®)	
•  Lavmolekylært	heparin	(LMWH)	
•  Heparin	

–  Trombocytfunktionshæmmere:	
•  ASA/magnyl	
•  Dipyridamol	(Persantin®)	
•  Clopidogrel	(Plavix®)	
•  Ticagrelor	(Brilique®)	
•  Prasugrel	(Efient®)		
•  Vorapaxar	(Zontivity®)		
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Guidelines	/	instrukser	i	Danmark	

•  NBV	på	www.cardio.dk	
– Kap.	6	+	14	

•  Trombokardiologirapporten	(www.cardio.dk	
eller	www.dsth.dk)	
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Antitrombotisk	behandling	
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Mekaniske	hjerteklapper:	Risikoen	for	
tromboemboliske	komplikationer	
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Roudaut	R	et	al.	Heart	2007:93:137-142	



Mekaniske	klapper	
•  Aortaklapper	
– Marevan	med	INR	2.0	–	3.0	
– ASA	75	mg	*	1	dgl.?	

•  Mitralklapper	
– Marevan	med	INR	2.5	– 3.5	
– ASA	75	mg	*	1	dgl.?	

•  MEN:	ASA	75	mg	*	1	dgl.	til	alle	patienter	med	
AFLI	

•  Patienter	skal	styre	deres	AK	–	behandling	selv1	
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INR	niveau	
•  Puskas	J	et	al;	PROACT	investigators.		

Reduced	anticoagulation	after	mechanical	aortic	valve	replacement:	
Interim	results	from	the	Prospective	Randomized	On-X	Valve	
Anticoagulation	Clinical	Trial	randomized	Food	and	Drug	Administration	
investigational	device	exemption	trial.		
J	Thorac	Cardiovasc	Surg	2014;147:1202-1211	
		

Sponsoreret	af	Medical	Carbon	Research	Institute,	LLC,	USA	
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PROACT	investigators	
Abstract	
OBJECTIVE:	
Under	Food	and	Drug	Administration	investigational	device	exemption,	the	Prospective	Randomized	On-X	
Anticoagulation	Clinical	Trial	(PROACT)	has	been	testing	the	safety	of	less	aggressive	anticoagulation	than	
recommended	by	the	American	College	of	Cardiology/American	Heart	Association	guidelines	after	implantation	of	an	
approved	bileaflet	mechanical	valve.	
METHODS:	
In	this	first	limb	of	the	PROACT,	patients	with	elevated	risk	factors	for	thromboembolism	were	randomized	at	33	US	
centers	to	receive	lower	dose	warfarin	(test	international	normalized	ratio	[INR],	1.5-2.0)	or	continue	standard	warfarin	
(control	INR,	2.0-3.0),	3	months	after	mechanical	aortic	valve	replacement.	The	INR	was	adjusted	by	home	monitoring;	
all	patients	received	81	mg	aspirin	daily.	Adverse	events	were	independently	adjudicated.	
RESULTS:	
A	total	of	375	aortic	valve	replacement	patients	were	randomized	into	control	(n	=	190)	and	test	(n	=	185)	groups	from	
September	2006	to	December	2009.	The	mean	age	±	standard	deviation	was	55.2	±	12.5	years;	79%	were	men;	and	93%	
were	in	sinus	rhythm	preoperatively.	Calcific	degeneration	was	present	in	67%;	active	endocarditis	was	excluded.	
Concomitant	procedures	included	coronary	artery	bypass	grafting	(27%),	aortic	aneurysm	repair	(14%),	and	other	
(25%).	The	follow-up	duration	averaged	3.82	years	(755.7	patient-years	[pt-yrs]	for	control;	675.2	pt-yrs	for	test).	The	
mean	INR	was	2.50	±	0.63	for	the	control	and	1.89	±	0.49	for	the	test	groups	(P	<	.0001).	The	test	group	experienced	
significantly	lower	major	(1.48%	vs	3.26%/pt-yr;	P	=	.047)	and	minor	(1.32%	vs	3.41%/pt-yr;	P	=	.021)	bleeding	rates.	
The	incidence	of	stroke,	transient	ischemic	attack,	total	neurologic	events,	and	all-cause	mortality	were	similar	between	
the	2	groups.	
CONCLUSIONS:	
INR	can	be	safely	maintained	between	1.5	and	2.0	after	aortic	valve	replacement	with	this	approved	bileaflet	
mechanical	prosthesis.	With	low-dose	aspirin,	this	resulted	in	a	significantly	lower	risk	of	bleeding,	without	a	significant	
increase	in	thromboembolism.	
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INR-niveau	fra	2.0	–	3.0:	0.7	INR*	
INR-niveau	fra	2.5	–	3.5:	1.0	INR*	

*	Kan	skyldes	rent	tilfældige	årsager	ved	konsekutive	målinger	(95	%	CI)1	

I	studiet	sammenlignes	INR-niveau	1.5	–	2.0	vs.	2-0	–	3.0	
	
Dvs.	at	man	nærmest	har	sammenlignet	to	ens	INR-niveauer		
pga.	variabiliteten	på	INR-målinger	
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1Lassen	JF	et	al.	Clin	Chem	1995;41:1171-1176	
2Christensen	TD	et	al.	Thromb	Haemost	2009;101:	563–569	

Ofte	>	15	%	forskel	ml.	INR	målt	på	laboratorium	og	coagulometer2		



Hvad	mere….	
•  Non-inferiority	trial	med	en	margin	1.5%	point	på	TE,	trombose	og	blødning	
•  Lille	antal	patienter	(N	=	375)	
•  Blødning:	1,5	%	versus	3,5	%	(alfa	5%	og	power	80	%):	Vil	kræve	ca.	1.100	

patinter	i	hver	gruppe	at	teste	det,	altså	2.200	i	alt.	
•  Et	eller	to	flere	events	i	testgruppen	flytter	p-værdien	over	den	magiske	5	

%	signifikansgrænse,	så	der	skal	ikke	så	meget	til	for	at	pille	lidt	ved	den	
forholdsvis	skråsikre	konklusion	

•  En	interim	analyse	
–  Når	den	endelige	opfølgning	foretages,	skal	man	så	justere	signifikansgrænsen,	da	de	

allerede	har	set	på	data	tidligere	

•  Kvaliteten	og	styring	af	AK-behandlingen?	
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Mekaniske	hjerteklapper	og	INR-niveau	
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Så:		
INR	niveau	er	fortsat	2.0	–	3.0	for	A-klapper	og	2.5	– 3.5	for	M-klapper	
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Mekaniske	hjerteklapper	og	NOAK	
•  McKellar	SH	et	al.	J	Thorac	Cardiovasc	Surg	2011;141:1410-6		

–  30	grise	randomiseret	til:	
•  Ingen	behandling	
•  Enoxaparin	2	mg/kg	s.c.	*	2	dgl.		
•  Dabigatran	20	mg/kg	p.o.	*	2	dgl.	

Conclusion:		
–  Dabigatran	is	as	effective	as	enoxaparin	for	short-term	thrombo-

prophylaxis	of	mechanical	valves.	It	prevents	valve	thrombus	and	
platelet	deposition	at	30	days	without	increased	adverse	events.	These	
promising	results	serve	as	a	foundation	for	prospective	clinical	trials	
with	dabigatran	etexilate	as	an	alternative	to	warfarin	in	patients	with	
bileaflet	mechanical	aortic	valves.	
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Mekaniske	hjerteklapper	og	NOAK	
FDA	Warns	Against	Use	of	Dabigatran	in	Patients	With	Mechanical	Heart	
Valves1	

	
RE-ALIGN	trial	
	
The	study	was	terminated	early	because	the	dabigatran	arm	had	significantly	
more	thromboembolic	events	(valve	thrombosis,	stroke,	and	myocardial	
infarction)	and	major	bleeding	(predominantly	postoperative	pericardial	effusions	
requiring	intervention	for	hemodynamic	compromise)	than	did	the	warfarin	arm.		
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120.	December	2012	
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RE-ALIGN	(1)	
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RE-ALIGN	(2)	
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NOAK	og	mekaniske	hjerteklapper	er	nok	ikke		
lige	det	næste….		



Mekaniske	hjerteklapper	og	NOAK	
•  Dabigatran	(Pradaxa®):	RE-ALIGN	studiet	(se	tidl.)	
•  Rivaroxaban	(Xarelto®):	CATHAR	studiet	(suspenderet/
afbrudt)	

•  Ingen	planlagte	studier	på	nuværende	tidspunkt	
(www.clinicaltrials.gov)	

•  Marevan®	(warfarin)	vil	formentlig	være	1.	valg	i	mange	
år	fremover…	

•  Selvstyret	AK	–	behandling	reducerer	incidensen	af	
større	tromboembolier	signifikant1	
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1Heneghan	C	et	al.	Lancet	2012;379:322-334		



Biologiske	hjerteklapper		
•  Næsten	ingen	randomiserede,	kontrollerede	studier	
•  Øget	risiko	for	tromboembolier	de	første	3	mdr.	efter	
operationen1	

•  Hypotesen:	Antitrombotisk	behandling	er	nødvendig	
indtil	en	endothialisering	af	syringen	er	sket	

•  Risikoen	for	tromboemboliske	komplikationer	er	størst	
ved	M-klappen	

•  To	alternativer	pt.:	
–  3	mdr.	Marevan	med	INR	2.0	–	3.0	
–  3	mdr.	ASA	75	–	150	mg	*	1	dgl.	
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1Cohn	LH	et	al.	N	Engl	J	Med	1981;304:258-262		



Evidensen	bag	
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Carnicelli	AP	et	al.	Am	J	Cardiol	2016;118:1419-1426	



Et	nyt	dansk	studie	
Rafiq	S	et	al.	Thromb	Res	2016	[Epub	ahead	of	print]	
•  Randomiseret,	kontrolleret	studie	
•  N	=	328	(inkluderet	i	perioden	2005	–	2012)	
•  Biologiske	aortaklapper	(BAVR)	+/-	CABG	randomiseret	

til:	
–  VKA		
–  ASA	150	mg	*	1	dgl.	

Konklusion:	
Our	results	suggest	that	aspirin	might	be	equally	effective	as	warfarin	
in	preventing	thromboembolic	events	after	BAVR,	but	with	less	major	
bleedings.	Although	this	is	numerically	the	largest	trial	testing	this	
hypothesis	in	a	prospective	randomized	trial,	further	adequately	
powered	studies	are	warranted.	
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Biologiske	hjerteklapper	
•  Aortaklapper	(inkl.	aorta-homograft,	rørprotese):		
– ASA	75	mg.	i	3	mdr.	

•  Mitralklapper:		
– Marevan	med	INR	2.0	–	3.0,	alternativt	ASA	75	mg.	i	3	
mdr.	

•  Stentless	biologisk	klap	(Freestyle):	Ingen	
behandling	

•  Stor	variabilitet	i	klinisk	praksis	og	lav	evidens	på	
området1	

•  +	AFLI:	?	(se	næste	slide)	
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1Colli	A	et	al.	Eur	J	Cardiothorac	Surg	2008;33:531-536	



Biologiske	hjerteklapper	og	AFLI	

•  NOAK:	
–  Ikke	i	de	første	3	mdr.	efter	operationen	

•  Marevan:	
– Anvendes	de	første	3	mdr.	efter	operationen	

06/10/17	 ATE	kursus	4.-6.okt.	2017	 26	

Heidbuchel	H	et	al.	Europace	2015:17:1467-1507	



Plastik	/	reparation	af	M-klappen	

•  Dårlig	evidens	
•  Regimer:	
•  Marevan	med	INR	2.0	– 3.0,	alternativt	ASA	75	mg.	i	3	mdr.	

•  +	AFLI:	
– NOAK:	

•  Ikke	i	de	første	3	–	6	mdr.	efter	operationen	

– Marevan:	
•  Anvendes	de	første	0	–	6	mdr.	efter	operationen	

06/10/17	 ATE	kursus	4.-6.okt.	2017	 27	



Stentklapper	(TAVI	procedure)	

•  ASA	75	mg	*	1	dgl.	livslangt	+	clopidogrel	75	mg	*	1	
dgl.	i	3	–	12	mdr.1	

•  +	AFLI:		
–  Ca.	35%	af	patienterne	vil	have/får	AFLI2	
–  Triple	terapi	bør	undgås/minimeres	i	tid	
– AK	-behandling	med	warfarin	nedsætter	måske	risikoen	for	
tromboser	sammenlignet	med	trombocytfunktions-
hæmmer3		

–  Studier	pågår	(se	næste	slide)	
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1Holmes	DR	et	al.	JAMA	2015:313:1019-1028	
2Rodes-Cabar	J	et	al.	JACC	2013:62:2349-2359	
3Hansson	NC	et	al.	JACC	2016:68:2059-2069	
	



Studier	på	vej	(TAVI)	
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Carnicelli	AP	et	al.	Am	J	Cardiol	2016;118:1419-1426	



Mitraclip	

•  Ingen	væsentlige	studier	på	området	–	meget	
dårlig	evidens1,2	

•  Mange	patienter	har	AFLI	før	operationen	
•  Anbefalinger:	
– ASA	75	mg	*	1	dgl.	livslangt	
–  Clopidogrel	75	mg	*	1	dgl.	i	1	–	3	mdr.	

•  +	AFLI:	?????	
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1Polzin	A	et	al.	Vascul	Pharmacol	2016;77:54-59	
2Hamm	K	et	al	J	Heart	Valve	Dis.	2013;22:713-715	



Amerikanske	anbefalinger	
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Carnicelli	AP	et	al.	Am	J	Cardiol	2016;118:1419-1426	



AFLI	og	hjerteklap	sygdom	
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Bovin	A	et	al.	Ugeskr	Læger	2017;179:V02170156	



06/10/17	 ATE	kursus	4.-6.okt.	2017	 33	



06/10/17	 ATE	kursus	4.-6.okt.	2017	 34	



Spørgsmål……….	

E-mail:	tdc@clin.au.dk	
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