
Challenging practical situations  

Pfizer&Luncheon&Panel&&

The&an0coagula0on&journey&con0nues:&the&

dilemma&of&thrombosis&versus&bleeding&&

&

Venice,&16&October&2015&

Alessandro Squizzato 

Research Center on ‘Thromboembolic Disorders and Antithrombotic Therapies’  
Depratment of Clinical and Experimental Medicine 

University of Insubria – Varese - Italy 

 



MY&CONFLICTS&OF&

INTEREST&ARE:&

Lecture&fees&from&

O&BristolOMyers&Squibb&

O&Pfizer&

O&Bayer&Healthcare&
&



Clinical'scenario'1'
Pa0ent:&Elizabeth&

Informazioni&&personali&

Gender& Female'
Age& 63'years'
Weight& 71'kg''

Blood&pressure& 118/78'mmHg'

HZ& 105'bpm'

O
2&
satura0on&& 96%'

Renal&func0on& eGFR:'90'ml/min'

Anamnesis&

Medical&History& •  Pulmonary'embolism'5'years'ago'
(treated'with'warfarin,'but'it'was'
interrupted'for'a'low'TTR)''

Treatment& •  Nothing'

Signs&and&symptoms&&

•  Sudden'onset'of'breathlessness'and'chest'pain'
•  Chest'Rx:'normal'
•  EKG:'normal'
•  Blood'test:'troponin'and''NTRproBNP'in'the'normal'range&



CTPA'



Normal&RV/LV&ra0o&(<&0.9)&

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



ESC'guidelines'2014''R'
recommendaTons'

Early&mortality&risk&

Risk&parameters&and&scores&

Shock'or'
Hypotension'

PESI'class'IIIRV'
or''
sPESI'≥1a'

Signs'of'RV'
dysfuncTon'
on'an'imaging'
testb'

Cardiac'
laboratory'
biomarkersc'

High' +' (+)d' +' (+)d'

Intermediate'

IntermediateR
high' R' +' Both'posiTve'

IntermediateR
low' R' +' Either'one'(or'none)'posiTvee'

Low' R' R' Assessment'opTonal;'if'
assessed,'both'negaTvee'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



QuesTon'1'
Calculate&the&PESI&score&

'

1.  Low'risk'(class'I'and'II)''

2.  High'risk'(class'>'II)'
3.  Very'high'risk'

4.  Impossible'to'calculate'

Enough&informa0on&

Gender& Female'

Age& 63'years'

Weight& 71'kg''

Blood&pressure& 118/78'mmHg'

HZ& 105'bpm'

O
2&
satura0on&& 96%'

Renal&func0on& eGFR:'90'ml/min'



PESI 

Aujesky&et&al;&Eur&Heart&J&2006&

P&

E&

S&

I&



QuesTon'1'
Calculate&the&PESI&score&

'

1.  Low'risk'(class'I'and'II)''

2.  High'risk'(class'>'II)'
3.  Very'high'risk'

4.  Impossible'to'calculate'

Informazioni&&personali&

Gender& Female'

Age& 63'years'

Weight& 71'kg''

Blood&pressure& 118/78'mmHg'

HZ& 105'bpm'

O
2&
satura0on&& 96%'

Renal&func0on& eGFR:'90'ml/min'



QuesTon'2'
•  Diagnosis'of'recurrent'PE'
•  Normal'blood'pressure'

'….'

How&to&manage&Elisabeth&?&'
'
1.  Primary'reperfusion'(thrombolysis)'
2.  AnTcoagulant'drug'based'on'reperfusion'therapy'
3.  AnTcoagulant'drug'and'hospital'admission'
4.  AnTcoagulant'drug'and'short'hospital'stay/complete'home'

treatment'



ESC'guidelines'2014'
recommendaTons'

RecommendaTons' Classa' Levelb'

Reperfusion'treatment'

RouTne'use'of'primary'systemic'thrombolysis'is'not'recommended'in'paTents'not'
suffering'from'shock'or'hypotension.'

'
III'

'
B'

Close'monitoring'is'recommended'in'paTents'with'intermediateRhigh'risk'PE'to'
permit'early'detecTon'of'haemodynamic'decompensaTon'and'Tmely'iniTaTon'of'
‘rescue’'reperfusion'therapy.'

'
I'

'
B'

ThrombolyTc'therapy'should'be'considered'for'paTents'with'intermediateRhighRrisk'
PE'and'clinical'signs'of'haemodynamic'decompensaTon.'

'
IIa'

'
B'

Surgical'pulmonary'embolectomy'may'be'considered'in'intermediateRhighRrisk'
paTents'if'the'anTcipated'risk'of'bleeding'under'thrombolyTc'treatment'is'high.c'

'
IIb'

'
C'

Percutaneous'catheterRdirected'treatment'may'be'considered'in'intermediateRhighR
risk'paTents'if'the'anTcipated'risk'of'bleeding'under'thrombolyTc'treatment'is'
high.c'

'
IIb'

'
B'

a'Class'of'recommendaTon.'
b'Level'of'evidence.'
c'If'appropriate'experTse'and'resources'are'available'on'site.'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



ESC'2014''R'guidelines'
Clinical&suspicion&of&PE&

No'Yes'

Shock&/&hypotension?&&

PE'confirmed'

High&risk&

Primary&reperfusion&

Assess&clinical&risk&

PE'confirmed'

PESI'class'IIIRIV'
or'sPESI'>'

PESI'class'IRII'
or'sPESI'='0'

AC;&monitoring:&

Consider&rescue&reperfusiond&

Hospitalisa0on;&ACe&
Consider&early&discharge&

and&home&treatment&,&if&

feasiblef&

DiagnosTc'algorithm'as''
in'Figure'3'

DiagnosTc'algorithm'as''
in'Figure'4'

Intermediate'risk'

Consider'further'straTficaTon'

RV&func0on&(echo&or&CT)a&

Laboratory&tes0ngb&

IntermediateRhigh'risk' IntermediateRlow'risk' Low'riskc'

Both'posiTve' One'posiTve'or''
both'negaTve'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



QuesTon'2'
•  Diagnosis'of'recurrent'PE'
•  Normal'blood'pressure'

'….'

How&to&manage&Elisabeth&?&'
'
1.  Primary'reperfusion'(thrombolysis)'
2.  AnTcoagulant'drug'based'on'reperfusion'therapy'
3.  AnTcoagulant'drug'and'hospital'admission'
4.  AnTcoagulant'drug'and'short'hospital'stay/complete'home'

treatment'



QuesTon'3'

&

Which&treatment&to&select&?&'
'
1.  LMWH'o'fondaparinux'as'monotherapy'
2.  VKA'
3.  LMWH/fondaparinux'+'VKA''
4.  DOAC'



ESC'2014'guidelines'
Acute'phase'

RecommendaTons' Classa' Levelb'

PE&without&shock&or&hypotension&(intermediateOor&lowOrisk)&

AnTcoagulaTon:'combinaTon'of'parenteral'treatment'with'VKA'

IniTaTon'of'parenteral'anTcoagulaTon'is'recommended'without'delay'in'
paTents'with'high'or'intermediate'clinical'probability'of'PE'while'
diagnosTc'workRup'is'in'progress'

I' C'

LMWH'or'fondaparinux'is'the'recommended'form'of'acute'phase'
parenteral'anTcoagulaTon'for'most'paTents' I' A'

In'parallel'to'parenteral'anTcoagulaTon,'treatment'with'a'VKA'is'
recommended,'targeTng'an'INR'of'2.5'(range'2.0R3.0)' I' B'

a'Class'of'recommendaTon'
b'Level'of'evidence'
*'CAUTION:'Edoxaban'is'currently'subject'to'regulatory'review'for'the'treatment'of'venous'thromboembolism'in'the'European'Union.'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



Linee'guida'ESC'2014'
Acute'phase'(cont’d)'

RecommendaTons' Classa' Levelb'

PE&without&shock&or&hypotension&(intermediateOor&lowOrisk)&

AnTcoagulaTon:'new'oral'anTcoagulants'

As'an'alternaTve'to'the'combinaTon'of'parenteral'anTcoagulaTon'with'a'VKA,'
anTcoagulaTon'with'apixaban'(10'mg'twice'daily'for'7'days,'followed'by'5'mg'twice'
daily)'is'recommended.'

I' B'

As'an'alternaTve'to'VKA'treatment,'administraTon'of'dabigatran'(150'mg'twice'
daily,'or'110'mg'twice'daily'for'paTents'>80'years'of'age'or'those'under'
concomitant'verapamil'treatment)'is'recommended'following'acute'phase'
parenteral'anTcoagulaTon.'

I' B'

As'an'alternaTve'to'the'combinaTon'of'parenteral'anTcoagulaTon'with'a'VKA,'
anTcoagulaTon'with'rivaroxaban'(15'mg'twice'daily'for'3'weeks,'followed'by'20'mg'
once'daily)'is'recommended.'

I' B'

As'an'alternaTve'to'VKA'treatment,'administraTon'of'edoxaban*'is'recommended'
following'acuteRphase'parenteral'anTcoagulaTon.' I' B'

a'Class'of'recommendaTon'
b'Level'of'evidence'
*'CAUTION:'Edoxaban'is'currently'subject'to'regulatory'review'for'the'treatment'of'venous'thromboembolism'in'the'European'Union.'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



QuesTon'3'

&

Which&treatment&to&select&?&'
'
1.  LMWH'o'fondaparinux'as'monotherapy'
2.  VKA'
3.  LMWH/fondaparinux'+'VKA''
4.  DOAC'



QuesTon'4'
If&your&choice&is&a&DOACs,&which&one&?&&

&

•  Apixaban'
•  Dabigatran'110'
•  Dabigatran'150'
•  Rivaroxaban'



ESC'2014'
DuraTon'of'secondary'prevenTon'

RecommendaTons' Classa' Levelb'

For'paTents'with'PE'secondary'to'a'transient'(reversible)'risk'factor,'oral'
anTcoagulaTon'is'recommended'for'3'months.' I' B'

For'paTents'with'unprovoked'PE,'oral'anTcoagulaTon'is'recommended'for'at'least'
3'months.' I' A'

Extended'oral'anTcoagulaTon'should'be'considered'for'paTents'with'a'first'
episode'of'unprovoked'PE'and'low'bleeding'risk.' I' B'

AnTcoagulaTon'treatment'of'indefinite'duraTon'is'recommended'for'paTents'with'
a'second'episode'of'unprovoked'PE.' I' B'

Rivaroxaban'(20'mg'once'daily),'dabigatran'(150'mg'twice'daily,'or'110'mg'twice'
daily'for'paTents'≥80'years'of'age'or'those'under'concomitant'verapamil'
treatment)'or'apixaban'(2.5'mg'twice'daily)'should'be'considered'as'an'alternaTve'
to'VKA'(except'for'paTents'with'severe'renal'impairment)'if'extended'
anTcoagulaTon'treatment'is'necessary).c'

IIa' Bd'

a'Class'of'recommendaTon.'
b'Level'of'evidence.'
c'LongRterm'data'on'paTents'taking'new'oral'anTcoagulants'for'secondary'PE'prophylaxis'are'not'yet'available.'
d'B'refers'to'the'evidence'available'for'each'drug'separately.'

KonstanTnides'S.'et'al'Eur'Heart'J.'2014'Nov'14;35(43):3033R69'



Major&or&CRNM&bleeding&(HR&[95%&CI])&

&
Not&headOtoOhead&comparisons:&these&comparisons&have&not&been&made&in&a&headOtoOhead&study'

Efficacy'and'safety'of'NOACs'vs.'comparator'in'acute'VTE'

Cohen'et#al.#Adv'Ther'2014;31:473R93'
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1& 2&

Edoxaban&

HOKUSAIOVTE&

Rivaroxaban&

EINSTEINOPE&

Rivaroxaban&

EINSTEINODVT&

Apixaban&

AMPLIFY&

Dabigatran&

REOCOVER&1&
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2&

Fewer&bleeds&

More&recurrences& More&recurrences&

More&bleeds&

Fewer&recurrences&

More&bleeds&

Fewer&recurrences&

Fewer&bleeds&



Cohen'et#al.#Adv'Ther'2014;31:473R93'

Efficacy'and'safety'of'NOACs'vs.'placebo'in'extended'VTE'
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Major&or&CRNM&bleeding&(HR&[95%&CI])&

&

Apixaban&5&mg&

AMPLIFYOExt&

&

Apixaban&2.5&mg&

AMPLIFYOEXT&

&

Dabigatran&

REOSONATE&

to&11.70&

Rivaroxaban&

EINSTEINOExt&

0.2&

&
Not&headOtoOhead&comparisons:&these&comparisons&have&not&been&made&in&a&headOtoOhead&study'

2&

Fewer&bleeds&

More&recurrences& More&recurrences&

More&bleeds&

Fewer&recurrences&

More&bleeds&

Fewer&recurrences&

Fewer&bleeds&



QuesTon'4'
If&your&choice&is&a&DOACs,&which&one&?&&

&

•  Apixaban'
•  Dabigatran'110'
•  Dabigatran'150'
•  Rivaroxaban'



Apixaban ' ' ''

Apixaban'SmPC'July'2014'

Acute'phase'

aqer'6'months'with'apixaban'5'mg'bid'o'
with'another'anTcoagulant.'
'
An'adequate'balance'of'risk'(bleeding)'
and'benefit'(PE'recurrence)'should'be'
periodically'reRassess'to'establish'the'
correct'duraTon'of'treatment.'

'For'paTents'with'PE'secondary'to'a'
transient'(reversible)'risk'factor,'
oral'anTcoagulaTon'is'
recommended'for'a'shorter'period'
(at'least'3'months)&

'

&10&mg&bid&

5&mg&bid&

2.5&mg&bid&

day&1&to&7& From&day&8&to&6&months& From&6&months&

LongRterm'

Extended'treatment'

&DVT&and&PE&treatment& Secondary&preven0on&of&

DVT&and&PE&



was associated with significantly reduced rates of
major bleeding compared to warfarin [65]. Fatal
haemorrhagic complications have been reported in
elderly patients with low body weight and impaired
renal function treated with dabigatran [66]. In
patients with renal dysfunction (eGFR of 30–
50 mL min!1) enrolled in the ROCKET-AF trial,
there were no significant differences between the
primary end-point of stroke and systemic embo-
lism, and rates of the principal safety end-point of
major and clinically relevant nonmajor bleeding,
between warfarin- and rivaroxaban-treated
patients, although fatal bleeding occurred signifi-
cantly less often in the rivaroxaban-treated group
[67].

Apixaban is principally excreted via the biliary
route. Subgroup analysis of the ARISTOTLE trial
based on renal function demonstrated that apix-
aban was more effective than warfarin in the

prevention of stroke and systemic embolism in
patients regardless of renal function, and the
greatest relative risk reduction of major haemor-
rhage was found in patients with an eGFR
<50 mL min!1 [68]. This finding suggests that
apixaban may be a favourable choice in patients
with renal impairment. Approximately 35% of
edoxaban is excreted renally. A formal subgroup
analysis of the ENGAGE AF-TIMI 48 trial based on
renal function has yet to be published.

Elderly patients

The prevalence of AF rises with age. Based on
epidemiological studies, the prevalence of AF is
estimated to be between 10.0% and 17.8% in
patients over the age of 85 [69, 70]. Risk factors
for stroke including hypertension, diabetes and
previous transient ischaemic attack (TIA) are also
significantly more likely in elderly patients with AF

Asian 
patients

Elderly 
patients

Renal 
impairment

Previous GI 
haemorrhage

High bleeding 
risk (HAS-
BLED ≥3)

Patient less 
likely to do 

well on VKA 
(SAMeTT2R2

score >2)

Preference 
for low pill 

burden

Recurrent 
stroke 

despite well-
managed 

VKA

Individual patient groups and characteristics

Consider 
agents with 
reduced risk 
of ICH and 

major 
haemorrhage

in Asian 
populations

Consider co-
morbidities 
and agents 
with lower 
extracranial

haemorrhage
amongst  
elderly 

(age>75)

Consider 
agents with 

lower 
haemorrhagic
complications 
in moderate-
severe renal 
impairment

Consider 
agents with 

no increased 
risk of GI 

haemorrhage

Consider 
agents with 

lower 
incidence of 
extracranial

haemorrhage

Avoid ‘trial of 
warfarin’ and 

consider 
NOAC upfront 

when 
deciding on 

OAC in newly 
diagnosed 

patient

Consider 
once-
daily 

formulations

Consider 
agent with 

demonstrable 
benefit in 

reducing both 
ischaemic

AND 
haemorrhagic

stroke

Apixaban
Dabigatran
Edoxaban

Any NOAC, 
but consider 

patient 
characteristics 

when 
choosing 

agent

Apixaban Dabigatran
150 mg

Apixaban
Dabigatran

110 mg

Apixaban
Edoxaban

Edoxaban
Rivaroxaban

Apixaban
Dabigatran

110 mg
Edoxaban

NOACs with characteristics beneficial to target group

Fig. 2 Suggested patient groups in which specific non-VKA oral anticoagulants (NOACs) may be relatively advantageous or
disadvantageous. The NOACs are all individually noninferior to warfarin in terms of efficacy for stroke prevention in
patients with nonvalvular atrial fibrillation (AF). The evidence that may favour the use of a particular NOAC in various
subgroups of patients is summarized. ICH, intracranial haemorrhage; GI, gastrointestinal; OAC, oral anticoagulant; VKA,
vitamin K antagonist.
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aspirin is only minimally effective and confers a
major bleeding risk that is similar to that of well-
controlled warfarin [11–14]. This evidence is
reflected in the most recent National Institute for
Health and Care Excellence (NICE) [15] and
European Society of Cardiology guidelines [16].
The VKAs are remarkably effective in stroke
prevention; for example, well-controlled warfarin
treatment can reduce the risk of ischaemic stroke
and systemic embolism by up to two-thirds and is
associated with a 26% relative risk reduction in
all-cause mortality in patients with nonvalvular
AF [12, 14, 17].

The risk of ischaemic stroke associated with AF is
not homogenous and is dependent on a plethora of
stroke risk factors [18]. Moreover, anticoagulation
itself is not without risk, most notably of major
haemorrhage. The risk of these two extremes of
clinical outcome, thromboembolism and haemor-
rhage, may be amplified by poorly controlled
anticoagulation [19]. As such, a variety of scoring
systems have been developed to evaluate the risks
of thrombosis and bleeding, thus aiding clinical
decision-making when initiating anticoagulation
[18, 20] (Table 1).

The non-VKA oral anticoagulants (NOACs) have
changed the landscape of thromboprophylaxis for
ischaemic stroke by offering physicians and
patients the opportunity to use effective antico-
agulants with predictable pharmacokinetic pro-
files, wide therapeutic windows and fewer drug–
drug and drug–food interactions without the need
for intensive therapeutic drug monitoring. Indi-
vidually, the NOACs have been shown to be
noninferior to warfarin for the prevention of
stroke and systemic embolism in patients with
AF, although each has various properties that
may favour use in particular patients, allowing
physicians to fit the drug to the patient profile
(and vice versa) [21–24].

As the therapeutic armamentarium for the man-
agement of ischaemic stroke risk in AF has
expanded, clinical decision-making in terms of
anticoagulant choice has become more complex.
In this review, we first discuss the evidence
supporting the use of the different anticoagulant
drugs in different patient cohorts and conclude by
advocating an individualized patient-centred
approach to oral anticoagulant choice for patients
with AF.

Anticoagulants for treatment of AF

Until 2010, the VKAs such aswarfarin were the only
available oral anticoagulants to protect against
stroke in patients with AF. Although warfarin is
efficacious in stroke prevention in the context of AF
[17], its use is limited by certain practicalities. Slow
onset, drug–drug and drug–food interactions [25],
genetic polymorphisms in CYP2C9 [26] and the
vitamin K epoxide reductase complex subunit [27]
andpatient factors including comorbidities all affect
the pharmacokinetic properties, dosing require-
ments and anticoagulant effect of warfarin, making
it an unpredictable drug requiring regular, some-
times intensive, monitoring of the international
normalized ratio (INR) to achieve maximum thera-
peutic effect and minimum risk of harm to the
patient. Even when tight control of anticoagulation
is achieved, adverse haemorrhagic events can still
occur in patients treated with VKAs.

The NOACs (previously referred to as new or novel
oral anticoagulants [28]) were developed to provide
efficacious anticoagulant drugs with rapid onset, a
favourable side effect profile and predictable phar-
macokinetic properties obviating the need for
therapeutic drug monitoring [29, 30] (Table 2).
Two classes of NOACs have been developed, and
three drugs are currently licensed for use as
anticoagulants in nonvalvular AF [31]: the direct
thrombin inhibitors (dabigatran [21]) and the direct
factor Xa inhibitors (rivaroxaban [22] and apixaban
[24]). A further direct factor Xa inhibitor, edoxaban
[23], has completed Phase III clinical trials and is
licensed in Japan for use as thromboprophylaxis
following lower limb orthopaedic surgery, for pre-
vention of stroke and systemic embolism in non-
valvular AF and for the treatment and prevention of
recurrent venous thromboembolism. Licence appli-
cations are in progress in Europe and North
America for the use of edoxaban, particularly
for stroke prevention and treatment of venous
thromboembolism.

All four agents have been found to be individually
noninferior to warfarin for the prevention of stroke
and systemic embolism in large, international
randomized control trials [21–24]. In the most
recent meta-analysis, including data from Phase
III trials of all four agents, the NOACs significantly
reduced stroke and systemic embolism compared
to warfarin [relative risk (RR) 0.81, 95% confidence
interval (CI) 0.73–0.91; P < 0.0001], intracranial

A. M. Shields & G. Y. H. Lip Review: Stroke prevention in atrial fibrillation
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Clinical'scenario:'2'
Pa0ent:&Simon&

Characteris0cs&

Gender& Man'

Age& 66'age'

Weight& 59'kg''

Blood&pressure& 142/88'mmHg'

HR& 74'bpm'

Crea0nine& 1,6'mg/dl'

Crea0nine&

clearance&
38'ml/min'

Anamnesis&

•  Hypertension'on'treatment'for'10'years'

•  Hypercholesterolemia'on'treatment'for'4'
years'

•  Parossis0c&NVAF&(3O4&episodes&in&the&last&

2&years),&on&treatment&with&ASA&

•  Dyspepsia&for&6&months&with&diagnosis&of&

jatal&hernia,&GE&reflux&with&mild&

esophagi0s&'

Therapy& •  Aspirin'
•  Irbesartan/IdroclorTazide''
•  AtorvastaTn'
•  Omeprazol'''



CHADS2'and'CHA2DS2RVASc'

1.'Gage'et'al.'JAMA.2001;285:2864–2870.'
2.'Lip'et'al.'CHEST.'2010;137:263–272.'

Created#from#Gage#et#al.#JAMA.2001;285:2864–2870#

CHADS
2
1&& Score&

CongesTve'heart'failure/LV'dysfuncTon' 1'

Hypertension'' 1'

Aged'≥75'years'' 1'

Diabetes'mellitus' 1'

Stroke/TIA/TE' 2'

Maximum&score&& 6&

CHA
2
DS

2
OVASc2& Score&

CongesTve'heart'failure/LV'dysfuncTon' 1'

Hypertension'' 1'

Aged'≥75'years'' 2'

Diabetes'mellitus' 1'

Stroke/TIA/TE' 2'

Vascular'disease''(prior'MI,'PAD,'or'aorTc'plaque)' 1'

Aged'65R74''years' 1'

Sex'category'(i.e.'female'gender)' 1'

Maximum&score&& 9&



OutpaTent'Cardiology'Clinic'

The'Cardiologist'decides,'according'to'recent'ESC'guidelines'to'start'an'oral'
anTcoagulant'instead'of'aspirin'…''

&…&which&oral&an0coagulant&do&you&prefer&to&prescribe?&&

&

1.  AVK'
2.  DOAC'
3.  I'do'not'agree'(ASA'is'beuer)'



Camm'et'al.'Europace'2012;14:1385–1413.'

<65&years&and&lone&AF&(including&female&gender)&

No'
Stroke&risk&(CHA

2
DS

2
OVASc&score)&

0' 1' ≥2'

Bleeding&risk&(HASOBLED&score)&

Pa0ent&preferecens&and&values&

NOAC**'

VKA&&

Si'

*Include'rheumaTc'valvular'disease'
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B. Major Bleeding 

Characteristic No. of 
patients ASA Apixaban Hazard Ratio (95% CI) P value for 

interaction 
No. of events (%/yr) 

Overall 5599 39 (1.2) 44 (1.4) 
  CHADS2 score   0.70 
     0-1 2026 6 (0.5) 6 (0.5) 
     2 1999 14 (1.3) 14 (1.2) 
     ≥ 3 1570 19 (2.1) 24 (2.9) 

AVERROES:'main'outcomes'according'to'CHADS2'score'

Adapted'from'Connolly'et'al.'N'Engl'J'Med'2011;364:806?17.&

A. Stroke and Systemic Embolism 

Characteristic No. of 
patients ASA Apixaban Hazard Ratio (95% CI) P value for 

interaction 
No. of events (%/yr) 

Overall 5599 113 (3.7) 51 (1.6) 
  CHADS2 score   0.23 
     0-1 2026 18 (1.6) 10 (0.9) 
     2 1999 40 (3.7) 25 (2.1) 
     ≥ 3 1570 55 (6.3) 16 (1.9) 
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Funzione'renale'

(CrCl ¼ (140 – age) × weight (in kg) × [0.85 if female]/72 × ser-
um creatinine (in mg/dL)). We encourage every physician to have
a web- or App-based calculator available during clinical work. Web-
sites include http://nephron.com/cgi-bin/CGSI.cgi, http://www.
mdcalc.com/creatinine-clearance-cockcroft-gault-equation, http://
reference.medscape.com/calculator/creatinine-clearance-cockcroft-
gault, and many others. Popular Apps are NephroCalc, MedMath,
MedCalc, Calculate by QxMD, and Archimedes. For monitoring
of kidney function over time, the estimated GFR as calculated by
e.g. the MDRD or CKD-EPI formulas can provide a rough estimate
of kidney function.111

Many patients with mild-to-moderate CKD (i.e. CrCl 30–89 mL/
min) have been enrolled in the NOAC trials. In patients with a CrCl
of 30–49 mL/min, dabigatran 150 mg BID can be prescribed accord-
ing to the SmPC but the ESC Guidelines recommend to use the
110 mg BID dose.5 For the three FXa inhibitors, PK studies or
modelling have demonstrated similar plasma concentrations for
reduced doses in patients with decreased renal function (CrCl
30–50 mL/min; for rivaroxaban) and/or concomitant patient factors
such as weight and age (for apixaban and edoxaban) as for the stand-
ard dose in patients with normal renal function. These dose reduc-
tion schemes have been prospectively tested in the Phase III trials
and have shown similar outcomes.28,85,112 Intriguingly, data analysis
from the ARISTOTLE trial suggests that the bleeding benefit
of NOACs compared with VKA becomes significantly more

prominent at lower CrCl, while the stroke reduction benefit is
maintained.112 Post hoc analyses of the ENGAGE-AF TIMI 48 trial
also indicate a preserved bleeding benefit for edoxaban compared
with VKA in patients with CrCl 30–50 mL/min (as described in its
SmPC). If confirmed with prospective data, and if extended to pa-
tients with even lower CrCl, such data could lead to a clear benefit
of NOAC therapy over VKA in patients with CKD. This requires fur-
ther studies, especially testing the appropriateness of dose reduc-
tion schemes in such patients. Non-vitamin K antagonist oral
anticoagulant companies should provide physicians with clear in-
sights into the relationships between renal function, plasma levels,
and clinical outcomes, and adapt dose reduction schemes if
appropriate.

Rivaroxaban, apixaban, and edoxaban are also approved in Eur-
ope for the use in patients with CKD Stage IV, i.e. CrCl 15–30
mL/min, with the reduced dose regimen. However, there are no ef-
fectiveness and safety outcome data for NOACs in patients with ad-
vanced CKD (CrCL , 30 mL/min), and the current ESC Guidelines
recommend against their use in such patients (Table 8).5

The FDA (but not EMA) has approved a low dose of dabigatran
(75 mg BID) for patients with severe renal insufficiency (CrCl 15–
30 mL/min) based on PK simulations. Although the FDA did not for-
mally approve the use of apixaban in patients with CrCl ≤ 15 mL/
min (CKD Stage V), it suggests the standard dose regimen if apixa-
ban is used in haemodialysis patients (i.e. 5 mg BID, reduced to

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 8 Approved European labels for NOACs and their dosing in CKD

Dabigatran Apixaban Edoxaban Rivaroxaban

Fraction renally excreted
of absorbed dose

80% 27%52–55 50%36 35%

Bioavailability 3–7% 50% 62%51 66% without food
Almost 100% with

food

Fraction renally excreted
of administered dose

4% 12–29%52–55 37%36 33%

Approved for CrCl ≥ . . . ≥30 mL/min ≥15 mL/min ≥15 mL/min ≥15 mL/min

Dosing recommendation CrCl ≥ 50 mL/min: no adjustment
(i.e. 150 mg BID)

Serum creatinine ≥1.5 mg/dL: no
adjustment (i.e. 5 mg BID)a

CrCl ≥ 50 mL/min:
no adjustment

(i.e. 60 mg OD)b

CrCl ≥ 50 mL/min:
no adjustment

(i.e. 20 mg OD)

Dosing if CKD When CrCl 30–49 mL/min, 150 mg
BID is possible (SmPC) but 110 mg
BID should be considered (as per
ESC guidelines)5

Note: 75 mg BID approved in US onlyc:
if CrCl 15–30 mL/min
if CrCl 30–49 mL/min and other orange

factor Table 6 (e.g. verapamil)

CrCl 15–29 mL/min: 2.5 mg BID
If two-out-of-three: serum

creatinine ≥ 1.5 mg/dL, age ≥80
years, weight ≤60 kg: 2.5 mg BID

30 mg OD
when CrCl
15–49 mL/min

15 mg OD
when CrCl
15–49 mL/min

Not recommended if CrCl , 30 mL/min CrCl , 15 mL/min CrCl , 15 mL/min CrCl , 15 mL/min

Red: contra-indicated/not recommended. Orange: reduce dose as per label. Yellow: consider dose reduction if two or more ‘yellow’ factors are present (see also Table 6).
CKD, chronic kidney disease; CrCl, creatinine clearance; BID, twice a day; OD, once daily; SmPC, summary of product characteristics.
aThe SmPC specifies dose reduction from 5 to 2.5 mg BID if two of three criteria are fulfilled: age ≥80 years, weight ≤60 kg, serum creatinine .1.5 mg/dL.
bFDA provided a boxed warning that ‘edoxaban should not be used in patients with CrCL . 95 mL/min’. EMA advised that ‘edoxaban should only be used in patients with high CrCl
after a careful evaluation of the individual thrombo-embolic and bleeding risk’ because of a trend towards reduced benefit compared to VKA.
cNo EMA indication. FDA recommendation based on PKs. Carefully weigh risks and benefits of this approach. Note that 75 mg capsules are not available on the European market
for AF indication.
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was associated with significantly reduced rates of
major bleeding compared to warfarin [65]. Fatal
haemorrhagic complications have been reported in
elderly patients with low body weight and impaired
renal function treated with dabigatran [66]. In
patients with renal dysfunction (eGFR of 30–
50 mL min!1) enrolled in the ROCKET-AF trial,
there were no significant differences between the
primary end-point of stroke and systemic embo-
lism, and rates of the principal safety end-point of
major and clinically relevant nonmajor bleeding,
between warfarin- and rivaroxaban-treated
patients, although fatal bleeding occurred signifi-
cantly less often in the rivaroxaban-treated group
[67].

Apixaban is principally excreted via the biliary
route. Subgroup analysis of the ARISTOTLE trial
based on renal function demonstrated that apix-
aban was more effective than warfarin in the

prevention of stroke and systemic embolism in
patients regardless of renal function, and the
greatest relative risk reduction of major haemor-
rhage was found in patients with an eGFR
<50 mL min!1 [68]. This finding suggests that
apixaban may be a favourable choice in patients
with renal impairment. Approximately 35% of
edoxaban is excreted renally. A formal subgroup
analysis of the ENGAGE AF-TIMI 48 trial based on
renal function has yet to be published.

Elderly patients

The prevalence of AF rises with age. Based on
epidemiological studies, the prevalence of AF is
estimated to be between 10.0% and 17.8% in
patients over the age of 85 [69, 70]. Risk factors
for stroke including hypertension, diabetes and
previous transient ischaemic attack (TIA) are also
significantly more likely in elderly patients with AF
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Fig. 2 Suggested patient groups in which specific non-VKA oral anticoagulants (NOACs) may be relatively advantageous or
disadvantageous. The NOACs are all individually noninferior to warfarin in terms of efficacy for stroke prevention in
patients with nonvalvular atrial fibrillation (AF). The evidence that may favour the use of a particular NOAC in various
subgroups of patients is summarized. ICH, intracranial haemorrhage; GI, gastrointestinal; OAC, oral anticoagulant; VKA,
vitamin K antagonist.
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aspirin is only minimally effective and confers a
major bleeding risk that is similar to that of well-
controlled warfarin [11–14]. This evidence is
reflected in the most recent National Institute for
Health and Care Excellence (NICE) [15] and
European Society of Cardiology guidelines [16].
The VKAs are remarkably effective in stroke
prevention; for example, well-controlled warfarin
treatment can reduce the risk of ischaemic stroke
and systemic embolism by up to two-thirds and is
associated with a 26% relative risk reduction in
all-cause mortality in patients with nonvalvular
AF [12, 14, 17].

The risk of ischaemic stroke associated with AF is
not homogenous and is dependent on a plethora of
stroke risk factors [18]. Moreover, anticoagulation
itself is not without risk, most notably of major
haemorrhage. The risk of these two extremes of
clinical outcome, thromboembolism and haemor-
rhage, may be amplified by poorly controlled
anticoagulation [19]. As such, a variety of scoring
systems have been developed to evaluate the risks
of thrombosis and bleeding, thus aiding clinical
decision-making when initiating anticoagulation
[18, 20] (Table 1).

The non-VKA oral anticoagulants (NOACs) have
changed the landscape of thromboprophylaxis for
ischaemic stroke by offering physicians and
patients the opportunity to use effective antico-
agulants with predictable pharmacokinetic pro-
files, wide therapeutic windows and fewer drug–
drug and drug–food interactions without the need
for intensive therapeutic drug monitoring. Indi-
vidually, the NOACs have been shown to be
noninferior to warfarin for the prevention of
stroke and systemic embolism in patients with
AF, although each has various properties that
may favour use in particular patients, allowing
physicians to fit the drug to the patient profile
(and vice versa) [21–24].

As the therapeutic armamentarium for the man-
agement of ischaemic stroke risk in AF has
expanded, clinical decision-making in terms of
anticoagulant choice has become more complex.
In this review, we first discuss the evidence
supporting the use of the different anticoagulant
drugs in different patient cohorts and conclude by
advocating an individualized patient-centred
approach to oral anticoagulant choice for patients
with AF.

Anticoagulants for treatment of AF

Until 2010, the VKAs such aswarfarin were the only
available oral anticoagulants to protect against
stroke in patients with AF. Although warfarin is
efficacious in stroke prevention in the context of AF
[17], its use is limited by certain practicalities. Slow
onset, drug–drug and drug–food interactions [25],
genetic polymorphisms in CYP2C9 [26] and the
vitamin K epoxide reductase complex subunit [27]
andpatient factors including comorbidities all affect
the pharmacokinetic properties, dosing require-
ments and anticoagulant effect of warfarin, making
it an unpredictable drug requiring regular, some-
times intensive, monitoring of the international
normalized ratio (INR) to achieve maximum thera-
peutic effect and minimum risk of harm to the
patient. Even when tight control of anticoagulation
is achieved, adverse haemorrhagic events can still
occur in patients treated with VKAs.

The NOACs (previously referred to as new or novel
oral anticoagulants [28]) were developed to provide
efficacious anticoagulant drugs with rapid onset, a
favourable side effect profile and predictable phar-
macokinetic properties obviating the need for
therapeutic drug monitoring [29, 30] (Table 2).
Two classes of NOACs have been developed, and
three drugs are currently licensed for use as
anticoagulants in nonvalvular AF [31]: the direct
thrombin inhibitors (dabigatran [21]) and the direct
factor Xa inhibitors (rivaroxaban [22] and apixaban
[24]). A further direct factor Xa inhibitor, edoxaban
[23], has completed Phase III clinical trials and is
licensed in Japan for use as thromboprophylaxis
following lower limb orthopaedic surgery, for pre-
vention of stroke and systemic embolism in non-
valvular AF and for the treatment and prevention of
recurrent venous thromboembolism. Licence appli-
cations are in progress in Europe and North
America for the use of edoxaban, particularly
for stroke prevention and treatment of venous
thromboembolism.

All four agents have been found to be individually
noninferior to warfarin for the prevention of stroke
and systemic embolism in large, international
randomized control trials [21–24]. In the most
recent meta-analysis, including data from Phase
III trials of all four agents, the NOACs significantly
reduced stroke and systemic embolism compared
to warfarin [relative risk (RR) 0.81, 95% confidence
interval (CI) 0.73–0.91; P < 0.0001], intracranial
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