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CONSIDERATIONS		

•  Differences	compared	to	normal	population	?	

•  Influence	of		CKD	on	natural	history	of	valvular	disease	

•  Diagnostics		

•  Prevention		
	
•  Challenges	in	interventional/surgical	treatment		

•  Valvular	disease	and	oral	anticoagulation	in	the	setting	of	CKD/ESRD		
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CARDIOVASCULAR	DISEASE	IN	CKD/ESRD	PATIENTS			

•  Two	to	four	times	likelihood	of	cardiovascular	disease	
compared	to	general	population	

•  Leading	cause	of	Mortality	in	this	cohort		

•  Pathophysiology	mainly	related	to	vascular	and	valvular	
calcifications	
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CARDIOVASCULAR	DISEASE	IN	CKD/ESRD	PATIENTS			

JASN	2017	
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CARDIOVASCULAR	DISEASE	IN	CKD/ESRD	PATIENTS			

•  949	119	patients	

Lancet	2013	
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CARDIOVASCULAR	DISEASE	IN	CKD/ESRD	PATIENTS			

•  Interaction	Heart	and	Kidney	

Lancet	2013	
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VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			

KDIGO



VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			

•  Primarily	triggered	by	valvular	calcification	

•  Left	sided	valve	affection	due	to	higher	mechanical	stress		

•  Aortic	position	causing	predominantly	stenosis		

•  Mitral	position	causing	leaflet	restriction/calcification	presenting	more	
frequently	with	mitral	regurgitation	and	mitral	stenosis	

KDIGO



VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			

•  AS															Calcification	
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VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			
	

•  MR	 	Calcification	of	the	annulus,	mitral	valve	apparatus,	chordae	
	 	causing	primary	MR		

	 		 KDIGO



VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			
	

•  MR	 	Calcification	of	the	annulus,	mitral	valve	apparatus,	chordae	
	 	causing	primary	MR		

	 	Poor	LV	functions	due	to	concomitant	CAD	,secondary	MR	KDIGO



VALVULAR	AFFECTION	IN	CKD/ESRD	PATIENTS			

•  Right	sided	heart	more	commonly	affected	in	the	
context	of	pulmonary	hypertension	due	to	left	sided	
lesion,	kidney	disease	and	volume	status	

		

EHJ	2013	
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AORTIC	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			
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AORTIC	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			

•  Increased	calcium	deposition	

•  The	natural	history	of	disease	is	different	then	AS	in	non-CKD	population:	
accelerated	progression,	younger	presentation		

AM	J	Cardiol	2016	
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•  Calcium	is	related	to	outcome	

AORTIC	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			

JACC	2014	
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MITRAL	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			
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MITRAL	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			

•  Mitral	annular	calcification	with	varying	severity	causing	regurgitation	or	
stenosis	
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MITRAL	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			
	
•  Embolic	manifestations	especially	in	severe	forms	of	MAC	(Caseous	

mitral	valve	calcification)	

2012	 2018	
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•  MAC	associated	with	CVD	morbidity	
and	mortality	

JACC	2014	

MITRAL	VALVE	AFFECTION	IN	CKD/ESRD	PATIENTS			
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PREVALENCE	OF	LEFT-SIDED	VALVULAR	LESIONS	IN	CKD		
•  Longitudinal	data	from	1999	to	2013,	78	059	patients,	30%	CKD	

JAHA	2017	
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PREVALENCE	OF	LEFT-SIDED	VALVULAR	LESIONS	IN	CKD		
•  Longitudinal	data	from	1999	to	2013,	78	059	patients,	30%	CKD	

JAHA	2017	

Moderate	and	severe	MR	with	CKD	 Moderate	and	severe	AS	with	CKD	

•  The	prevalence	of	at	least	mild	left-sided	valvular	disease	in	the	CKD	group	was	
more	than	double	that	in	the	non-CKD	

•  The	5-year	mortality	rate	of	patients	with	at	least	mild	AS/MR	was	>	50%greater	in	
the	CKD	group	than	in	the	non-CKD		group	

	
KDIGO



DIAGNOSTIC	IMAGING	IN	CKD/ESRD	PATIENTS			
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DIAGNOSTIC	IMAGING	IN	CKD/ESRD	PATIENTS			

•  Clearly	a	domain	of	echocardiography	

•  CT:	transcatheter	intervention	

•  MRI:	only	aortic	regurgitation	
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PREVENTIVE	STRATEGIES	IN	CKD/ESRD	PATIENTS			

•  Clustering	of	cardiovascular	risk	factors	in	this	patient	cohort	

•  Common	disease	pathways	for	kidney	and	cardiovascular	
•  disease	

•  Whether	strict	control	of	risk	factors	has	the	same	benefit/
effect	in	CKD	and	non-CKD	is	not	entirely	clear	

•  Screening	for	valvular	lesions	in	symptomatic	patients	
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PREVENTIVE	STRATEGIES	IN	CKD/ESRD	PATIENTS			

•  STATINS	for	AS:	have	not	proved	beneficial	so	far	in	general	
population	and	Data	can	probably	be	extrapolated	to	CKD	

NEJM	2005	
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TREATMENT	OF	VALVULAR	DISEASE		
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TREATMENT	OF	VALVULAR	DISEASE		

•  Data	gap	:	Insufficient	data	for	guidelines	concerning	
management	and	follow-up	in	these	patients	

•  More	treatment	options	with	the	advent	of	percutaneous	
catheter	interventions		

•  Better	definition	of	which	CKD/ESRD	patients	would	benefit	
most	and	which	time	point	from	intervention	
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•  Surgery	for	Aortic	stenosis	

•  3266	patients	with	moderate	CKD		

TREATMENT	OF	AORTIC	STENOSIS	

JAHA	2016	
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•  TAVI/TAVR		for	Aortic	stenosis	in	Germany	

28	716	patients	
	
Predominantly	
Women	
	
	
Higher	rate	of	
Comorbidities	

TREATMENT	OF	AORTIC	STENOSIS	

CJASN	2017	
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TAVI/TAVR	VERSUS	SURGICAL	REPLACEMENT	

Clin	Cardiol	2017	
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TAVI/TAVR	VERSUS	SURGICAL	REPLACEMENT	

Mortality	2.9%	vs.	7.1%	(p=0.09) 

•  Propensity	score	matched	
patients	(170)	

Am	J	Cardiol	2017	
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VALVE	DURABILITY	

Heart	2017	
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VALVE	REPLACEMENT	IN	CKD	

•  545	paDents		

Journal	of	Thoracic	and	Cardiovasc	Surg		2014	
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VALVE	SURGERY	IN	RENAL	TRANSPLANT	PATIENTS		

•  1335	transplant	paDents	

•  75%	AVR	

•  20%	MV	

•  5%	combined	

•  In-hospital	overall	mortality	14%	

•  2-year	mortality	40%	

•  Tissue	valves	preferred	
Circ	2010	
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TAVI/TAVR	IN	RENAL	TRANSPLANT	PATIENTS		

•  8	transplant	paDents	

•  All	alive	at	1	year	

•  RetrospecDve	comparison	to	18	paDents	sent	for	AVR,	1-year	mortality	16.7%	

Int	J	Cardiol	2018	
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MITRAL	VALVE	SURGERY	

•  Due	to	anatomical	considerations	with	excessive	calcification,	mitral	valve	repair	
often	not	possible	

•  Similar	to	AVR,	CKD/ESRD	affects	outcome	after	surgery		
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MITRAL	VALVE	SURGERY	

•  Due	to	anatomical	considerations	with	excessive	calcification,	mitral	valve	repair	
often	not	possible	

•  Similar	to	AVR,	CKD/ESRD	affects	outcome	after	surgery		
•  Repair	attempted	less	frequently	

•  Repair	success	equally	likely	

•  Repair	vs.	Replacement		did	not	affect	short	term	outcome	

JTCVS	2014	
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PERCUTANEOUS	TREATMENT	OF	MR	IN	CKD/ESRD	

EurointervenFon	2016	
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PERCUTANEOUS	TREATMENT	OF	MR	IN	CKD/ESRD	

JACC	2018	

•  30	day	mortality	25%	
	
•  1	year	mortality	53%	
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CHOICE	OF	VALVE	IN	ESRD	PATIENTS			

J	Card	Surg	2016	

•  5523	mechanical	valves	
	
•  1600	tissue	valves	
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VALVE	COMPLICATIONS	
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PROSTHETIC	VALVE	ENDOCARDITIS	

Ann	Thoracic	Surgery	2016	
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PROSTHETIC	VALVE	ENDOCARDITIS	

Am	Heart	Journal	2016	

•  38	fold	increased	risk	of	IE	
compared	t	oage	and	gender	
matched	population	

•  Increased	risk	among	
patients	with	no	AV	fistula	 KDIGO



PROSTHETIC	VALVE	ENDOCARDITIS	

Circ	2013	

•  Predominantly	Staphylococcus	
Endocarditis	

•  Mortality	Predictors:		
•  Age	
•  DM	as	a	cause	of	ESRD	
•  Surgery	during	index	

hospitlization	
•  Staph		
•  Dysrhythmia	
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ORAL	ANTICOAGULATION	IN	VALVULAR	DISEASE	
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ORAL	ANTICOAGULATION	IN	VALVULAR	DISEASE	

•  CKD	patients	are	more	prone	for	AF,	OAK	for	mechanical	valves	

•  More	prone	for	bleeding	

	

•  More	options	for	OAC	(apart	from	mechanical	Valves)	

KDIGO



ORAL	ANTICOAGULATION	IN	VALVULAR	DISEASE	

•  Patients	on	RRT:	no	data	for	new	OAC		,	VKA	

	
•  Generally,	DOAC	are	not	recommended	below	GFR	30	ml/min/	

	
•  Use	of	DOAC	in	AF	patients	with	moderately	reduced	GFR	has	been	shown	in	

subgroups	from	RCTS	to	be	safe	and	associated	with	less	bleeding	compared	to	VKA	

•  Patients	with	CKD	on	VKA	show	less	‘Time	in	Therapeutic	Range`	

KDIGO



ORAL	ANTICOAGULATION	IN	VALVULAR	DISEASE	

•  Patients	on	RRT:	no	data	for	new	OAC		,	VKA	

•  Generally,	DOAC	are	not	recommended	below	GFR	30	ml/min/	

•  Use	of	DOAC	in	moderately	reduced	GFR	has	been	shown	in	subgroups	from	RCTS	
to	be	safe	and	associated	with	less	bleeding	compared	to	VKA	

Int	J	Cardiol	2016	
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CONCLUSIONS	I	

•  Valvular	disease	in	CKD/ESRD	is	common	predominantly	caused	by	excessive	
calcification	

•  Left-sided	valvular	disease	(AS,	MR)	is	significantly	higher	in	CKD	compared	to	non-
CKD	population	and	is	associated	with	higher	mortality	

•  For	both	surgical	and	interventional	treatment,	CKD	patients	show	worse	outcome	
compared	to	non-CKD	populations	

•  TAVI/TAVR	in	the	context	of	AS	in	CKD		seems	to	be	associated	with	better	outcome	
compared	to	surgery	(Mortality,	AKI,	Hospital	Stay)	

KDIGO



CONCLUSIONS	I	

•  Valvular	disease	in	CKD/ESRD	is	common	predominantly	caused	by	excessive	
calcification	

•  Left-sided	valvular	disease	(AS,	MR)	is	significantly	higher	in	CKD	compared	to	non-
CKD	population	and	is	associated	with	worse	outcome	

•  For	both	surgical	and	interventional	treatment,	CKD	patients	show	worse	outcome	
compared	to	non-CKD	populations	

•  TAVI/TAVR	in	the	context	of	AS	in	CKD		seems	to	be	associated	with	better	outcome	
compared	to	surgery	(Mortality,	AKI,	Hospital	Stay)	

KDIGO



CONCLUSIONS	I	

•  Valvular	disease	in	CKD/ESRD	is	common	predominantly	caused	by	excessive	
calcification	

•  Left-sided	valvular	disease	(AS,	MR)	is	significantly	higher	in	CKD	compared	to	non-
CKD	population	and	is	associated	with	worse	outcome	

•  For	both	surgical	and	interventional	treatment,	CKD	patients	show	worse	outcome	
compared	to	non-CKD	populations	

•  TAVI/TAVR	in	the	context	of	AS	in	CKD		seems	to	be	associated	with	better	outcome	
compared	to	surgery	(Mortality,	AKI,	Hospital	Stay)	

KDIGO



CONCLUSIONS	I	

•  Valvular	disease	in	CKD/ESRD	is	common	predominantly	caused	by	excessive	
calcification	

•  Left-sided	valvular	disease	(AS,	MR)	is	significantly	higher	in	CKD	compared	to	non-
CKD	population	and	is	associated	with	higher	mortality	

•  For	both	surgical	and	interventional	treatment,	CKD	patients	show	worse	outcome	
compared	to	non-CKD	populations	

•  TAVI/TAVR	in	the	context	of	AS	in	CKD		seems	to	be	associated	with	better	outcome	
compared	to	surgery	(Mortality,	AKI,	Hospital	Stay)	

KDIGO



CONCLUSIONS	II	

•  Surgical	valvular	replacement	with	tissue	valves	and	mechanical	valves	show	
comparable	outcome	with	less	bleeding	for	tissue	valves			

•  Prosthetic	valve	endocarditis	risk	is	higher	in	ESRD,	high	surgical	mortality	

•  Interventional	treatment	of	mitral	valve	disease	is	still	in	the	early	era	even	von	non-
CKD	cohorts	

•  Data	for	right	sided	disease	are	scarce	
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