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Disorders	of	hemostasis	associated	with	CKD	

•  Pa7ents	 at	 various	 clinical	 stages	 of	 CKD	 display	 a	 wide	 range	 of	

derangements	 in	 hemostasis,	 and	 they	 experience	 a	 wide	 spectrum	 of	

clinical	manifesta7ons	that	lead	to	considerable	morbidity	and	mortality	in	

this	 pa7ent	 popula7on,	 one	 that	 spans	 prothrombo(c	 tendency	
leading	to	excessive	cardiovascular	events,	as	well	as	platelet	dysfunc7on	

leading	to	increased	bleeding		tendency.	



Factors	involved	in	the	increased	risk	of	thrombosis	in	renal	failure	



Factors	involved	in	the	increased	risk	of	bleeding	in	renal	failure	



CKD	is	common	in	pa7ents	with	Atrial	Fibrilla7on	



CKD	increases	the	risk	of	thromboembolism	
in	pa7ents	with	Atrial	Fibrilla7on	



CKD	increases	the	risk	of	bleeding	and	all-cause	death	
in	pa7ents	with	Atrial	Fibrilla7on	



Pa7ents	with	severe	CKD	on	warfarin	are	
at	higher	risk	of	over-an7coagula7on	and	major	hemorrhage	



Use	of	Direct	Oral	An7coagulants	(DOACs)	
according	to	renal	func7on	

*2x110mg	in	pa7ents	at	high	risk	of	bleeding	(per	SmPc).	
#Other	dose	reduc7on	criteria	may	apply	(weight	≤60	kg,	concomitant	potent	P-Gp	inhibitor	therapy).	
$2x2.5mg	only	if	at	least	two	out	of	three	fulfilled:	age	≥80	years,	body	weight	≤60	kg,	crea7nine	≥1.5mg/dL.	
Orange	 arrows	 indicate	 cau7onary	 use	 (dabigatran	 in	 moderate	 renal	 insufficiency,	 FXa	 inhibitors	 in	 severe	 renal	 insufficiency,	 edoxaban	 in	
‘supranormal’	renal	func7on).	 Steffel,	Eur	Heart	J	2018;0:1-64	
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Prospec7ve	study	to	assess	the	effect	of	varia7ons	in	renal	func7on	over	7me	
on	the	risk	of	major	bleeding	during	treatment	with	direct	oral	an7coagulants	(DOACs)	

in	pa7ents	with	non	valvular	Atrial	Fibrilla7on	(AF)	
(n=449;	mean	follow-up:	575	days)	



Varia4on	in	es4mated	glomerular	filtra4on	rate	over	4me	based	on	baseline	values	
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Varia7ons	of	≤	30%	from	baseline	eGFR	were	common,	regardless	of	the	baseline	CKD	class.	
	
A	decrease	in	renal	func7on	of	>	30%	was	more	common	in	pa7ents	with	CKD	stage	III	or	stage	IV	at	
baseline,	and	rarely	occurred	in	pa7ents	with	CKD	stage	I	at	baseline.	
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Risk	of	major	bleeding	over	4me	and	according	to	varia4on	of	renal	func4on.	
	

Risk	of	major	bleeding	over	4me	in	the	overall	study	popula4on	(A)	and	
according	to	the	varia4on	in	renal	func4on	(B)	
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Risk	factors	for	major	bleeding	and	risk	factors	for	death	
according	to	the	survival	joint	model	

Decreasing	eGFR	was	an	independent	predictor	of	major	bleeding.	
Every	1	mL/min	decrease	in	eGFR	according	to	the	Cockroj–Gault	formula	was	associated	with	
2%	increase	in	the	risk	of	major	bleeding.	
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Risk	of	major	bleeding	over	4me	in	pa4ents	experiencing	
deteriora4on	in	renal	func4on	leading	to	a	change	in	stage	of	es4mated	

glomerular	filtra4on	rate	(con4nuous	line)	or	not	(dashed	line)	

Deteriora7on	 in	 renal	 func7on	 leading	 to	 a	 change	 in	 stage	 of	 eGFR	 (according	 to	 the	
Cockroj–Gault	formula)	was	associated	with	an	increase	of	approximately	two-fold	in	the	
risk	of	major	bleeding	over	7me	(HR	2.43,	95%	CI	1.33–4.45;	P	=	0.004)	ajer	adjustment	
for	age,	diabetes,	and	chronic	heart	failure.	



•  In	pa7ents	on	treatment	with	DOAC	varia7on	of	renal	func7on	is	common,	
mainly	in	those	with	reduced	renal	func7on	at	baseline.	

•  Varia7on	of	renal	func7on	over	7me	is	an	independent	predictor	of	major	
bleeding.	

	
•  Iden7fica7on	 of	 intervening	 clinical	 condi7ons	 that	 are	 likely	 to	 be	

associated	with	varia7on	in	renal	func7on	is	essen7al	to	reduce	the	risk	of	
major	bleeding	associated	with	DOACs	and	to	 further	 increase	the	safety	
of	these	agents.	
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Conclusions	


