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1.  #Should#a#pa:ent#
with#AF#start#

an:coagula:on#
treatment#for#

thrombophylaxis?#

2.  #Which#an:coagulant#
should#be#used?#

Star:ng#Point#



Thromboembolic#risk# Bleeding#risk#

CHA2DS2>Vasc#SCORE#

0#(male)#–#1#(female)#
Low#risk#

No#an:coagula:on#

≥#1##(male)#–#≥#2#(female)#
an:coagula:on#

HAS>BLED#SCORE#

≥3#is#sugges:ve#of#a#high#
risk#of#bleeding#

Overes:ma:on#of#bleeding#risk#is#a#
major#barrier#to#an:coagulant#therapy#

Star:ng#Point#



Second#Point#

Assessment#of#whether#the#pa:ent#is#a#suitable#

candidate#for#warfarin#therapy#is#required#

Poor#control#of#an:coagula:on#correlated#with#increased#bleeding#an#thromboembolic#risk#

!Circ!Cardiovasc!Qual!Outcomes.!2008;1:84$91!



•  Significant)improvement)in)0me)to)stroke)event)in)

pa0ents)with)INR)control)of)greater)than)70%)of)0me)

in)therapeu0c)range)(2.0)to)3.0))compared)with)the)

nonDwarfarin)treatment)group.)

))

•  Overall)survival)was)significantly)improved)for)all)

warfarin)treated)groups)with)INR)control)of)greater)

than)40%)of)0me)in)range.))

Morgan!et!al.!Thromb!Res.!2009!May;124(1):37$41!

Warfarin#treatment#in#pa:ents#with#atrial#
fibrilla:on:#observing#outcomes#associated#

with#varying#levels#of#INR#control.#
#



ESC!guidelines!2012!

SAMe>TT2R2#has)a)significant,)although)

moderate,)ability)to)iden0fy)pa0ents)with)

a)poor)an0coagula0on)control)under)VKA)

(0meDinDtherapeu0c)range)of)<65%).)

•  Sex) ) ) ) ) ) )1)

•  Age)(<#60)years) ) ) ) )1)

•  Medical)history) ) ) ) )1)

•  Treatment ) ) ) ) )1)

•  Tobacco)use)within)2)years)) ) )2 ))

•  Race)(nonDCaucasian) ) ) )2)

)0.2&Warfarin&
&>&2&NOAC& SAMe>TT2R2#)



The)NOACs)so)far)tested)in)clinical)trials)have)all)shown)non)

inferiority)compared)with)VKAs,)with)beTer)safety,)consistently)

limi0ng)the)number)of)ICH.)On)this)basis,)this)guideline)now)

recommends)them)as)broadly)preferable)to)VKA)in)the)vast)

majority)of)pa0ents)with)nonDvalvular)AF.)

Indirect)comparison)analyses)do)not)suggest)profound)differences)in)

efficacy)endpoints)between)the)NOACs,)but)major)bleeding)appears)

lower)with)dabigatran)110mg)b.i.d.)and)apixaban.)



Choise)of)an0coagulant)

•  Drug)Indica0on)
•  Pa0ent’s)

characteris0cs)

•  Age)

•  Weight)

•  Race)

•  Concomitant)

disease)

•  Concomitant)

medica0ons)

•  Compliance)



•  Warfarin# •  Dabigatran#
#
•  Rivaroxaban#
•  Apixaban#
•  Edoxaban#

Direct!thrombin!inhibitor!

Ac(vated!factor!Xa!inhibitor!

NOAC#advantages#
#

•  predictable)effect))

•  no)need)for)monitoring)fewer)food)

and)drug)interac0ons))

•  shorter)plasma)halfDlife)

•  improved)efficacy/safety)ra0o)

Drugs)



NOAC)Indica0on)

NonDvalvular)AF)refers)to)AF)that)occurs)in)the)absence)of)mechanical&prosthe=c&
heart&valves)and)in)the)absence)of)moderate&to&severe&mitral&stenosis)(usually)of)
rheuma0c)origin).)Both)types)of)pa0ents)were)excluded)from)all)NOAC)trials.)

Warfarin#



Bioprosthe0c)valve)

Post#hoc#analysis#from#the#ARISTOTLE#trial##
)

26.4%)moderate)valvular)disease)(including)aor0c)stenosis)and)regurgita0on,)

moderate)mitral)regurgita0on,)but)excluding)more)than)mild)mitral)stenosis)))

5.2%)history)of)valve)surgery)
)

Popula(on!at!higher!risk!of!thromboembolism!and!bleeding!
)

Rela=ve&benefit&of&apixaban&over&warfarin&was&preserved,&both&for&
efficacy&and&bleeding&

Avezum!et!al.!Circula(on!2015;132:624–32&

Propensitymatched#RE>LY#data##
#

VHD)is)associated)with)higher)risk)of)major)bleeding)

(but)not)stroke))

)

Benefits)of)dabigatran)vs.)warfarin)in)both)those)and)
those)without)valvular)disease)

)

)
Ezekowitz!et!al.!J!Am!Coll!Cardiol!2014;63(12,!Supplement):A325!

)

Clinical#characteris:cs#and#outcomes#with#rivaroxaban#vs.#warfarin#
in#pa:ents#with#non>valvular#atrial#fibrilla:on#but#underlying#na:ve#
mitral#and#aor:c#valve#disease#par:cipa:ng#in#the#ROCKET#AF#trial#
)

Similar)efficacy)findings)of)NOAC)vs.)VKA,)although)bleeding)rates)with)rivaroxaban)were)

higher)than)with)VKA)in)pa0ents)with)valvular)disease,)and)the)rate)of)systemic)embolism)

(not)stroke))was)marginally)higher)with)rivaroxaban.)

)

Breithardt&G&et&al.Eur&Heart&J&2014;35:3377–85.!



Choise)of)an0coagulant)

Kidney#func:on#

CrCl#<#15mL/min##
Ac:vated#factor#Xa#inhibitors#

are#not#recommended#

CrCl#<#30mL/min##
Direct#thrombin#inhibitor#
is#not#recommended#

Prospec(ve!data!are!not!available!in!end$stage!
CKD!pa(ents,!either!with!VKA,!or!with!NOAC!



Kooiman!et!al.!PLoS!One.!2014!May!9;9(5):e94420!

VKA)treatment)for)AF)in)pa0ents)with)severe)CKD)has)a)poor)safety)and)

efficacy)profile,)likely)related)to)subop0mal)an0coagula0on)control.)



CKD)and)NOAC)

In)the)context)of)NOAC)treatment,)CrCl#is)best)es0mated)

by)the)Cockcro]–Gault!method,)as)this)was)used)in)most)

NOAC)trials.))

(CrCl#=)(140#–#age)#x)weight#(in#kg)#x)[0.85#if#female]/72#x)serum#crea:nine#(in#mg/dL)))

?#



Rivaroxaban)preserved)the)benefit)of)warfarin)in)preven0ng)stroke)and)systemic)

embolus,)and)produced)lower)rates)while)on)treatment.)Bleeding)rates)with)the)

reduced)dose)of)rivaroxaban)were)similar)to)those)on)warfarin)therapy,)and)there)

were)fewer)fatal)bleeds)with)rivaroxaban.)

European!Heart!Journal!(2011)!32,!2387–2394!



European!Heart!Journal!(2012)!33,!2821–2830!

Apixaban)may)be)

par0cularly)suited)to)

address)the)unmet)

need)for)a)more)

effec0ve)and)safe)

stroke)preven0on)in)

pa0ents)with)AF)and)

renal)dysfunc0on.)



Renal#func:on#and#non>vitamin#K#oral#
an:coagulants#in#comparison#with#warfarin#
on#safety#and#efficacy#outcomes#in#atrial#
fibrilla:on#pa:ents:#a#systemic#review#and#

meta>regression#analysis.)

•  NonDvitamin)K)oral)an0coagulants)had)similar&efficacy&and&safety&compared)

to)warfarin)across)different)levels)of)renal)func0on.))

•  Indirect)comparisons)suggest)that)apixaban)and)edoxaban)were)associated)
with)a)be`er!safety!profile!in)pa0ents)with)moderate)renal)impairment.))

)

•  Prescribers)should)fit)the)most)appropriate)NOAC)to)the)AF)pa0ent)

characteris0cs)(and)vice)versa))to)individualise)effec0ve)stroke)preven0on.)

Clin!Res!Cardiol.!2015!May;104(5):418$29!

Five)studies)comprising)72,845)AF)pa0ents)randomised)to)either)a)NOAC)or)

warfarin)were)included)in)the)metaDregression)analysis.)



Elderly)Pa0ents)

Birmingham#Atrial#Fibrilla:on#Treatment#of#the#Aged#(BAFTA)#trial#
)

Warfarin)significantly)reduces)the)incidence)of)stroke,)systemic)embolism)or)

intracranial)haemorrhage)versus)aspirin))

(RR)0.48,)95%)CI)0.28–0.80;)P)=)0.003).))

)

)

An:coagula:on#and#Risk#Factors#In#Atrial#Fibrilla:on#(ATRIA)#study##
)

The)net)clinical)benefit)of)wellDcontrolled)warfarin)therapy)increases)with)age.)

Ann!Intern!Med!2009;!151:!297–305.!

Lancet!2007;!370:!493–503!



CHEST!2014;!146(4):!1073!$!1080!

Elderly)subjects)with)AF)should)be)treated)with)wellDmonitored)

VKA)an0coagula0on)or)possibly)the)novel)oral)an0coagulants,)

because)an0platelet)drugs)were)markedly)less)eff)ec0ve)and)at)

least)equally)associated)with)the)risk)for)ICH.)

•  Among)the)pa0ents)who)presented)with)IE)82.6%)
were)treated)with)ASA)or)did)not)receive)any)

an0thrombo0c)therapy.)

•  65%)of)the#ICH#events)recieved)VKA)treatment)

with)INR)in)therapeu0c)range)in)84%.)



!Stroke.!2006;37:1075$1080!



Arch!Intern!Med!1999;!159:!677–85!

“Given)that)the)risk)of)subdural)hematomas)must)be)

535Dfold)or)greater)for)the)risks)of)warfarin)therapy)to)

outweigh)the)benefits,)persons&taking&warfarin&must&
fall&about&295&(535/1.81)&=mes&in&1&year&for&warfarin&
to&not&be&the&op=mal&therapy.”)

Choosing#An:thrombo:c#Therapy#for#
Elderly#Pa:ents#With#Atrial#Fibrilla:on#

Who#Are#at#Risk#for#Falls)



New#Oral#An:coagulants#in#Elderly#
Adults:#Evidence#from#a#Meta>Analysis#of#
Randomized#Trials#

NOACs)were)not)associated)with)any)increase)in)major)or)clinical)

relevant)bleeding)events)in)pa0ents)over)75)years)of)age)

J!Am!Geriatr!Soc.!2014!May;62(5):857$64!



High)bleeding)risk)

•  Dabigatran))
) )lowDdose)(RR)0.80,)95%)CI)0.69–0.93;)P)=)0.003)))

•  Apixaban))
) )high)dose)(RR)0.69,)95%)CI)0.60–0.80;)P)<)0.001)))

•  Edoxaban)))
) )high)dose)(RR)0.80,)95%)CI)0.70–0.91;)P)<)0.001)))

) )low)dose)(RR)0.47,)95%)CI)0.41–0.55;)P)<)0.001)))

)

All#have#demonstrated#a#significant#reduc:on#of#major#
haemorrhage#compared#to#warfarin.#

#
Dabigatran!high$dose!and!Rivaroxaban!were!equivalent!to!Warfarin!



•  Reduc0on)of)stroke)or)systemic)embolic)(RR)0k81,)95%)CI)0k73D0k91;)p<0k0001),)mainly)

driven)by)a)reduc0on)in)haemorrhagic)stroke)(0k49,)0k38D0k64;)p<0k0001).))

•  NOACs)significantly)reduced)allDcause)mortality)(0k90,)0k85D0k95;)p=0k0003))and)

intracranial)haemorrhage)(0k48,)0k39D0k59;)p<0k0001))

•  NOACs)increased)gastrointes0nal)bleeding)(1k25,)1k01D1k55;)p=0k04))

Comparison#of#the#efficacy#and#safety#of#new#oral#
an:coagulants#with#warfarin#in#pa:ents#with#atrial#
fibrilla:on:#a#meta>analysis#of#randomised#trials)

Lancet.!2014!Mar!15;383(9921):955$62!

42,411)pts)NOAC)and)29,272)VKA)

LowDdose)NOAC)regimens)showed:))

similar#overall#reduc:ons#in#stroke#or#systemic#embolic#events#to#warfarin#
)(1k03,)0k84D1k27;)p=0k74))

a#more#favourable#bleeding#profile##
(0k65,)0k43D1k00;)p=0k05))

significantly#more#ischaemic#strokes##
(1k28,)1k02D1k60;)p=0k045).)



Edoxaban#in#the#Evolving#Scenario#of#Non#Vitamin#K#
Antagonist#Oral#An:coagulants#Imputed#Placebo#
Analysis#and#Mul:ple#Treatment#Comparisons)

The)beTer)safety)profile)in)terms)of)major)bleedings)compared)to)all)other)NOACs,)and)of)

gastrointes0nal)bleedings)compared)to)dabigatran)and)rivaroxaban,)would)make)the)lower)dose)

of)edoxaban)a)reasonable)op0on)in)pa0ents)with)high)or)very)high)risk)of)bleeding.)

PLoS!One.!2014!Jun!23;9(6):e100478!



•  In)all)four)trials)comparing)NOACs)to)warfarin)in)pa0ents)with)AF,)concurrent)aspirin)use)was)

associated)with)higher)incidence)of)major)haemorrhage)regardless)of)the)treatment)arm.))

•  However,)the)incidence)of)major)haemorrhage)when)a)NOAC)was)coDadministered)with)

aspirin)was)consistently)lower)than)that)seen)with)warfarin.))

)

dabigatran#150#mg#and#110#mg#vs.#warfarin:# #4.08%#and#3.65%#vs.#4.32%##

rivaroxaban#vs.#warfarin:# # # # # #2.73%#vs.#3.49%##
apixaban#vs.#warfarin:# # # # # # #2.7%#vs.#3.7%#

edoxaban#60#mg#and#30#mg#vs.#warfarin:# # #3.62%#and#2.00%#vs.#4.71%#

There#is#no#published#randomized#study#comparing#VKAs#and#
NOACs#in#pts#with#AF#undergoing#PCI#for#acute#coronary#

syndromes#(ACSs)#or#for#stable#CAD,#i.e.#pa:ents#who#have#an#
indica:on#to#receive#single#or#DAPT.#

CORONARY)ARTERY)DISEASE)



CORONARY)ARTERY)DISEASE)

•  Triple#therapy#with#DAPT#and#NOACs#at#least#doubles#the#risk#of#major#bleeding#aler#
an#ACS.#

)

•  There)are)currently)three)ongoing#large>scale#outcome#studies)evalua0ng)
combina0ons)of)NOAC)or)VKA)and)an0platelets)in)pa0ents)with)AF)that)undergo)a)PCI)

with)sten0ng)(elec0ve)or)due)to)an)ACS):)

##
•  The!PIONEER!AF!PCI!study!(rivaroxaban)!!
•  The!RE$DUAL!PCI!study!(dabigatran)!!
•  AUGUSTUS!trial!(apixaban)!!
•  EVOLVE$AF$PCI!(edoxaban) !!
!
“Awai:ng#ongoing#trials,#it#might#be#assumed#that#the#

respec:ve#advantages#of#the#NOAC#over#VKA#are#
maintained#in#dual#or#triple#therapy.”#



!Stroke.!2013;44:1329$1336!



Data)from)recent)trials)show)that)warfarin)is)difficult)to)use)in)

Asians)due)to)higher)risk)of)bleeding)and)stroke)than)nonDAsians.)

Thromb!Haemost!2014;!111:!789–797!



Stroke!or!systemic!embolism:!

NOAC#vs#Warfarin#in#Pa:ents#with#AF#

Connolly)et)al.!NEJM!2009.)Patel)et)al.!NEJM!2011,)Granger)et)al.)NEJM!2011);)Giugliano))et)al.)NEJM)2013)
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P = 0.07). In addition, in the intention-to-treat analy-
sis throughout the trial, there were 582 deaths in 
the rivaroxaban group and 632 deaths in the war-
farin group (4.5% and 4.9% per year, respectively; 
hazard ratio, 0.92; 95% CI, 0.82 to 1.03; P = 0.15).

Selected Subgroup Analyses
The effect of rivaroxaban, as compared with war-
farin, in both efficacy and safety analyses was con-
sistent across all prespecified subgroups (Fig. 3, 
4, and 5 in the Supplementary Appendix). Fur-

thermore, the effect of rivaroxaban did not differ 
across quartiles of the duration of time that INR 
values were within the therapeutic range accord-
ing to study center (P = 0.74 for interaction) (Ta-
ble 5 in the Supplementary Appendix). Within 
the highest quartile according to center, the haz-
ard ratio with rivaroxaban versus warfarin was 
0.74 (95% CI, 0.49 to 1.12).

Discussion

In this randomized trial, we compared rivaroxa-
ban with warfarin for the prevention of stroke or 
systemic embolism among patients with nonval-
vular atrial fibrillation who were at moderate-to-
high risk for stroke. In both the primary analy-
sis, which included patients in the per-protocol 
population, and in the intention-to-treat analysis, 
we found that rivaroxaban was noninferior to war-
farin. In the primary safety analysis, there was no 
significant difference between rivaroxaban and 
warfarin with respect to rates of major or nonma-
jor clinically relevant bleeding.

As prespecified in the statistical-analysis plan, 
we analyzed the trial data in a variety of ways be-
cause we anticipated that some patients would 
discontinue the study treatment and we wished to 
evaluate both noninferiority and superiority. Al-
though an intention-to-treat analysis is the stan-
dard method for assessing superiority in a ran-
domized trial, noninferiority is best established 
when patients are actually taking the randomized 
treatment.16-19 Thus, the primary analysis was per-
formed in the per-protocol population during re-
ceipt of the randomly assigned therapy. In the 
intention-to-treat population, we found no signifi-
cant between-group difference in a conventional 
superiority analysis. In contrast, in the analyses 
of patients receiving at least one dose of a study 
drug who were followed for events during treat-
ment, we found that rivaroxaban was superior to 
warfarin. The difference between these results 
reflects the fact that among patients who discon-
tinued therapy before the conclusion of the trial, 
no significant difference in outcomes would have 
been anticipated, and none was seen.

The most worrisome complication of antico-
agulation is bleeding. Rates of major and nonma-
jor clinically relevant bleeding, the main measure 
of treatment safety, were similar in the rivaroxa-
ban and warfarin groups. Bleeding that proved 
fatal or involved a critical anatomical site occurred 
less frequently in the rivaroxaban group, mainly 
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Figure 1. Cumulative Rates of the Primary End Point (Stroke or Systemic 
Embolism) in the Per-Protocol Population and in the Intention-to-Treat 
 Population.
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ARISTOTLE 

Hazard ratio, 0.79 (95% CI, 0.66–0.95)  
P=0.01  

 HR=0.79 (0.66, 0.96) 
p<0.001 (non-inferiority) 

ROCKET AF  

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med nejm.org8

(at P<0.05) between treatment and subgroups 
defined according to status with respect to pre-
vious receipt of a vitamin K antagonist (warfa-
rin vs. both edoxaban groups), concurrent aspirin 
use (warfarin vs. low-dose edoxaban group), and 
concurrent amiodarone use (warfarin vs. low-dose 
edoxaban group) (Fig. S3 in the Supple mentary 
Appendix). The reduction in major bleeding with 
edoxaban as compared with warfarin was signifi-
cantly greater among patients who received a dose 
reduction at randomization than among those 
who did not receive a dose reduction (Fig. S4 in 
the Supplementary Appendix).

OTHER SAFETY OUTCOMES
The rates of adverse events and serious adverse 
events were similar in the three groups (Table S1 
in the Supplementary Appendix). The proportions 
of patients with an elevated level of liver enzymes 
or with hepatocellular injury were also similar in 
the three groups.

COMPARISON OF EDOXABAN REGIMENS
In the intention-to-treat analysis, the rate of 
stroke or systemic embolic event was lower with 
high-dose edoxaban than with low-dose edoxa-
ban (P<0.001); this difference was driven by a 
relative reduction in the incidence of ischemic 
stroke of 29% with high-dose edoxaban (236 vs. 
333 events), which more than offset a higher inci-
dence of hemorrhagic stroke (49 events, vs. 30 
events with low-dose edoxaban), although the 
hemorrhagic strokes had more severe sequelae 
than the ische mic strokes. As compared with 
high-dose edoxaban, low-dose edoxaban was asso-
ciated with significantly lower rates of bleeding, 
including major bleeding, intracranial bleeding, 
and major or clinically relevant nonmajor bleed-
ing. There were no significant differences between 
the two edoxaban groups in the rates of death 
from cardiovascular causes and death from any 
cause.

DISCUSSION

In this trial, both edoxaban regimens were non-
inferior to well-managed warfarin (median time 
in the therapeutic range, 68.4% of the treatment 
period) for the prevention of stroke or systemic 
embolic event; the high-dose edoxaban regimen 
tended to be more effective than warfarin. The 
rate of ischemic stroke was similar with high-
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Figure 1. Kaplan–Meier Curves for the Primary Efficacy and Principal Safety 
End Points.

Panel A shows the cumulative event rates for stroke or systemic embolism 
in the intention-to-treat population (all patients who underwent random-
ization) during the overall study period (i.e., beginning from the time of 
randomization to the end of the double-blind treatment period); data from 
the overall study period, rather than the treatment period only, were used 
in the superiority analyses of efficacy. Panel B shows the principal safety 
outcome of major bleeding, defined according to the criteria of the Inter-
national Society on Thrombosis and Haemostasis,10 in the safety popula-
tion during the treatment period. The Kaplan–Meier curve was drawn with-
out interval censoring for treatment interruptions. The inset in each panel 
shows the same data on an enlarged segment of the y axis.
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