
Stra%ficazione	del	rischio	tromboembolico	ed	
emorragico	nei	pazien%	con	fibrillazione	atriale	

e	insufficienza	renale	cronica	



CKD	increases	the	risk	of	thromboembolism,	bleeding	
and	all-cause	death	in	AF	pa6ents	

	



Favouring	THROMBOSIS	 Favouring	BLEEDING	
Vessel	wall	abnormali%es	
-Accelerated	atherosclerosis	
-Arterial	wall	calcifica6on	
-Increased	arterial	s6ffness	
-Endothelial	damage/dysfunc6on	(reduced	NO	
availability)	

Altera%ons	in	platelet	func%on	and	
in	platelet-vessel-wall	interac%ons	
-Acquired	storage	pool	defects	
-Reduced	TXA2	produc6on	
-Reduced	aggregability	induced	by	ADP	and	collagen	
-Altered	interac6on	with	vWF	
-Reduced	platelets	adhesion	
-High	nitric	oxide	and	prostacyclin	levels	

Platelet	dysfunc%on	
-Increased	aggregability/reac6vity	

Anaemia	

Hypercoagulability	
-Increased	surface	6ssue	factor	and	increased	release	of	
soluble	6ssue	factor	
-High	coagula6on	factor	VIII	plasma	levels	
-High	von	Willebrand	factor	plasma	levels	
-High	fibrinogen	plasma	levels	
-High	PAI-1	plasma	levels	
-High	D-dimer	plasma	levels	
-Low	thrombomodulin	plasma	levels	

Drugs	
-Aspirin	
-NSAIDs	
-An6coagulants	
-Beta-Lactam	an6bio6cs	
	
Invasive	procedures	
-Central	venous	access	
-Haemodialysis	

Disorders	of	hemostasis	associated	with	CKD	
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Introduc%on	

-In	AF	pa6ents	the	presence	of	CKD,	as	defined	by	low	eGFR	
and/	 or	 increased	 albuminuria,	 is	 associated	 with	 elevated	
risk	 of	 all-cause	 mortality,	 and	 both	 bleeding	 and	
thromboembolic	 events,	 such	 as	 stroke	 and	 transient	
ischemic	aXacks.	
	
-However,	 currently	 used	 AF	 risk	 scores	 are	 largely	
inadequate	 and	 not	 validated	 for	 use	 in	 pa6ents	 with	 any	
degree	of	CKD.	
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Aim	of	the	review	

-Analy6cal	review	of	each	risk	factor	included	
in	the	risk	scores	systems.	

	
-Evalua6on	of	the	accuracy	of	currently	adopted	

score	systems	for	risk	of	bleeding	and	ischemic	event	predic6on	
in	pa6ents	with	CKD.	
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Thromboembolic	risk	scores	
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Bleeding	risk	scores	
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Risk	factors	in	CKD	pa6ents	

•  Renal	func%on	
•  Protenuria	and	albuminuria	
•  Anemia	
•  Hypertension	
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Risk	factors	in	CKD	pa6ents	
v Renal	func%on	
•  Only	ATRIA	and	R2CHADS2	thromboembolic	risk	scores	take	into	account	renal	func%on.		

•  ATRIA	increases	the	risk	profile	for	eGFR	values	lower	than	45	ml/min/1.73m2	es6mated	by	the	4	variable	
Modifica6on	of	Diet	in	Renal	Disease,	or	end-stage	renal	disease	without	any	further	differen6a6on	on	the	
basis	of	the	degree	of	renal	dysfunc6on,	and	without	taking	 into	account	the	various	renal	replacement	
therapy	modali6es	at	which	pa6ents	may	undergo.	

•  In	the	R2CHADS2,	eGFR	 lower	than	60	ml/min/1.73	m2	provides	two	addi6onal	points	to	the	risk	score.	
The	 R2CHADS2	 was	 found	 to	 be	 more	 accurate	 than	 CHADS2	 and	 CHA2DS2-VaSc	 in	 stra6fying	
thromboembolic	 risk	 in	pa6ents	with	NVAF.	However,	 this	 study	excluded	pa6ents	with	advanced	 renal	
failure	 (eGFR	 <30	 ml/min),	 and	 a	 recent	 retrospec6ve	 cohort	 study,	 although	 confirming	 R2CHADS2’s	
accuracy	 in	 pa6ents	with	mild	 renal	 dysfunc6on,	 failed	 to	 iden6fy	 its	 superiority	when	 compared	with	
CHADS2	and	CHA2DS2-VASc	 in	pa6ents	with	advanced	CKD.	 Lastly,	a	 real-life	 cohort	 study	 showed	 that	
adding	 CKD	 to	 CHADS2	 or	 CHA2DS2-VASc	 in	 978	 an6coagulated	 pa6ents	 with	 AF	 did	 not	 provide	
addi6onal	benefit	in	risk	stra6fica6on.	

•  However,	 it	 is	 conceivable	 that	assessing	 the	presence	of	CKD	may	add	 liEle	useful	 clinical	
informaGon	 for	 risk	 straGficaGon	 when	 paGents	 are	 already	 straGfied	 in	 the	 highest	
cardiovascular	risk	categories,	according	to	CHADS2	and	CHA2DS2-VaSc.	By	contrast,	adding	
informaGon	on	renal	funcGon	may	be	pivotal	in	paGents	at	low	risk	profile.	
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Risk	factors	in	CKD	pa6ents	
	

v Renal	func%on	
	

•  By	 contrast,	 all	 bleeding	 risk	 scores	 take	 into	 account	 renal	 func%on,	 thus	
reflec6ng	the	well-known	tendency	to	hemorrhagic	complica6ons	of	pa6ents	with	
renal	disease.	

•  In	HAS-BLED	one	point	is	assigned	to	dialysis,	transplanted,	as	well	as	pa6ents	with	
serum	 crea6nine	 >2.26	mg/dl.	 The	 ATRIA	 score	 system	 assigns	 three	 points	 for	
eGFR	 values	 <30	 ml/min/1,73m2	 or	 when	 a	 pa6ent	 is	 dialysis-dependent.	 The	
same	 approach	 is	 used	 by	 the	 HEMORR2HAGES	 risk	 calculator,	while	 the	ORBIT	
score	only	assigns	one	point	for	eGFR	value	lower	than	60	ml/min/1,73m2.	

•  However,	 even	 though	 renal	 funcGon	 is	 currently	 taken	 into	 account	 by	 all	
available	bleeding	risk	calculators,	they	all	adopt	non-validated	thresholds	of	eGFR,	
nor	they	differenGate	between	subjects	on	renal	replacement	therapy	vs	those	not	
receiving	dialysis	when	the	relaGve	risk	of	bleeding	is	assessed	and	quanGfied.	
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Risk	factors	in	CKD	pa6ents	
	

v Proteinuria	and	albuminuria	

•  Although	abnormal	urinary	protein	excre6on	 is	associated	with	 increased	CV	risk	
(especially	 with	 stroke	 risk),	 the	 ATRIA	 stroke	 score	 is	 the	 only	 available	
thromboembolic	risk	calculator	that	includes	proteinuria	defined	as	30	mg/dl	or	
higher.	

•  Recent	 data	 suggest	 that	 proteinuria	 and	 albuminuria	 are	 stronger	 predictors	 of	
stroke	 risk	 than	 reduced	 GFR,	 as	 documented	 in	 pa6ents	 with	 chronic	 kidney	
disease	enrolled	in	the	Chronic	Renal	Insufficiency	Cohort	(CRIC)	study.	

•  In	contrast	to	the	thromboembolic	risk	calculator,	none	of	the	bleeding	risk	scores	
takes	 into	 account	 the	presence	of	 proteinuria.	 This	 is	 in	 striking	 disconnec6on	
with	evidence	 sugges6ng	 that	abnormal	urinary	protein	excre6on	 is	a	 risk	 factor	
for	bleeding	in	pa6ents	with	decreased	renal	func6on.	

•  It	 is	conceivable	that	the	addiGon	of	the	 informaGon	of	proteinuria,	as	suggested	
by	 the	 KDIGO	 classificaGon,	 could	 result	 in	 a	 beEer	 risk	 straGficaGon	 for	 both	
thromboembolic	and	hemorrhagic	events	in	subjects	with	renal	dysfuncGon.	
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Risk	factors	in	CKD	pa6ents	

v Anemia	
	

•  Hemoglobin	 levels	<13	g/dl	 in	men,	and	12	g/dl	 in	women	or	hematocrit	<40%	for	males	and	36%	for	
females,	is	considered	a	risk	factor	for	bleeding	in	both	ATRIA	and	ORBIT	risk	score	systems.	By	contrast,	
HAS-BLED	doesn't	take	into	account	hemoglobin	value.	

•  Moreover,	elevated	hemoglobin	is	not	taken	into	account	by	any	score	system	for	thromboembolic	risk	
stra%fica%on.	

•  Anemia	 is	 a	 highly	 prevalent	 complica6on	 of	 chronic	 kidney	 disease	 associated	 with	 an	 increased	
cardiovascular	disease	(CVD)	risk	and	aXributed	to	mul6ple	factors.	However,	in	clinical	prac6ce,	the	WHO	
criteria	 for	defining	anemia	are	not	applicable	to	CKD	pa6ents.	 In	 fact,	KDIGO	guidelines	recommend	to	
start	ESA	therapy	when	Hb	concentra6on	drop	to	<10	g/dl	or	between	9	and	10	g/dl	in	CKD	5D	pa6ents,	
with	the	aim	of	achieving	Hb	values	above	11.5	g/dl	but	not	>13	g/dl,	in	order	to	limit	the	risk	of	poten6al	
adverse	effects	such	as	stroke	and	hypertension.	

Accordingly,	a	value	of	hemoglobin	<10	g/dl,	as	idenGfied	in	the	HAEMORR2HAGE	Score,	should	
be	considered	a	reliable	threshold	for	idenGfying	the	risk	of	bleeding	for	CKD	paGents.	
	

•  Whether	ESA	dose	or	higher	levels	of	hemoglobin	are	associated	with	increased	risk	of	stroke	is	s6ll	maXer	
of	an	intense	debate.	Even	though	available	trials	do	not	disentangle	the	role	of	ESA	vs	hemoglobin,	on	the	
basis	 of	 clinical	 evidence,	 Hb	 concentra6on	 should	 be	 taken	 into	 account	 when	 evalua6ng	
thromboembolic	risk	of	CKD	pa6ents.	In	par6cular,	it	is	conceivable	that	hemoglobin	values	>	12.5–
13	 g/dl	 should	 be	 assumed	 as	 cut-off	 for	 thromboembolic	 risk	 and	 likely	 improve	 risk	
straGficaGon	of	renal	paGents.	
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Risk	factors	in	CKD	pa6ents	
v Hypertension	
•  The	item	“hypertension”	is	present	in	almost	all	thromboembolic	and	bleeding	risk	scores.	However,	the	

defini%on	 of	 arterial	 hypertension	 is	 quite	 heterogeneous	 different	 several	 risk	 calculators:	 blood	
pressure	 levels	 >140/90	 mmHg	 iden6fy	 hypertensive	 pa6ents	 in	 the	 CHADS2,	 R2CHADS2	 as	 well	 as	
CHA2D2VASc	risk	scores.	The	ATRIA	score	uses	the	Interna6onal	Classifica6on	of	Diseases,	Ninth	Revision,	
Clinical	Modifica6on	(ICD9-CM)	diagnosis	of	hypertension	regardless	of	clinically	assessed	blood	pressure	
values.	 By	 contrast,	 uncontrolled	 blood	 pressure,	 defined	 as	 systolic	 blood	 pressure	 >160mmHg	 is	 the	
criterion	applied	by	the	HAS-BLED	and	the	HEMORR2HAGES	score	risk	calculators	to	define	popula6on	at	
increased	hemorrhagic	risk,	while	the	ORBIT	score	does	not	include	blood	pressure	level.	

•  All	 cited	 calculators	 do	 not	 take	 into	 account	 the	 KDIGO	 Guidelines	 on	 Arterial	 Hypertension	 in	 renal	
disease	that	recommend	blood	pressure	levels	≤140/90	mmHg	in	diabe6c	and	non-diabe6c	CKD	pa6ents	
without	albuminuria	and	≤130/80mmHg	in	diabe6c	and	non-diabe6c	CKD	pa6ents	with	micro-	or	macro-
albuminuria.	 Similarly,	 the	 more	 recent	 American	 College	 of	 Cardiology	 and	 the	 American	 Heart	
Associa6on	(ACC/AHA)	Guidelines	on	the	management	of	hypertension	recommend	blood	pressure	goal	
<130/80	mmHg	 although	 they	 do	 not	 suggest	 different	 blood	 pressure	 targets	 based	 on	 CKD	 stages	 or	
albuminuria	level.	

•  Hence,	 it	 is	 conceivable	 that	 the	 threshold	of	130/80	mmHg	or	blood	pressure	CKD	specific	
thresholds	should	be	systemaGcally	adopted	by	all	available	scores	 to	 refine	more	accurate	
tools	 for	 risk	 score	 straGficaGon	 of	 both	 thromboembolic	 and	 hemorrhagic	 risk	 in	 subjects	
with	renal	dysfuncGon.	





New	thromboembolic	and	bleeding	risk	score	
for	CKD	pa%ents	
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Conclusions	and	perspec%ves	

•  These	new	calculators	should	be	tested	and	then	validated	in	
large	cohorts	of	pa6ents	with	NVAF	and	CKD	with	the	aim	of	
improving	the	iden6fica6on	of	pa6ents	previously	classified	at	
low	risk.	
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