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Traditional anticoagulants
Main disadvantages
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• UFH1

� Parenteral 
administration

� Frequent 
monitoring and 
dose 
adjustment 

� HIT
• LMWH1

� Parenteral 
administration

� Weight 
adjusted 
titration

� VKA1

� Narrow therapeutic 
range

� Food and drugs 
interactions

� Frequent monitoring 
and dose adjustment

1. Hirsh J et al. Chest 2008;133;141S–159S; 2. Ansell J et al. Chest 2008;133;160S–198S



The promises of DOACs

4

Improved 

compliance

Improved efficacy 

and safety

Less impact on 

patients’ daily life

Improved

quality of life

Reduced potential for 

food and drug 

interactions

� Simplified dosing regimen

� No dietary restrictions

� Predictable anticoagulation and no  need for routine 

coagulation monitoring

� Can be given at fixed doses

1. Raghaven N et al. Drugs Metab Dispos 2009;37:74–81; 

2. Shantsila E & Lip GY. Curr Opin Investig Drugs 2008;9:1020–1033; 

3. Mueck W et al. Clin Pharmacokinet 2008;47:203–216; 

4. Mueck W et al. Thromb Haemost 2008;100:453–461; 5. Mueck W et al. Int J Clin Pharmacol Ther 2007;45:335–344

Less 

labour-intensive

Reduced 

administrative costs



Results for primary outcome versus warfarin
ARISTOTLE 
(apixaban)

RE-LY (dabigatran) ROCKET-AF 
(rivaroxaban)

ENGAGE AF-TIMI 48
(edoxaban)

2 x 110mg 2 x 150mg 1 x 30mg 1 x 60mg

Primary outcome 
: stroke and 
systemic 
embolism

2 x 5mg and 2 x 2,5 
mg 
Superiority
HR 0,79 (CI: 0,66-
0,95)
NNT= 303

Non-inferiority Superiority
RR 0,65 (CI: 0,52-
0,81)
NNT= 172

1 x 20mg
non- inferiority

Non-inferiority
HR 1,13 (CI: 0,96-
1,34)

Non-inferiority
HR 0,87 (CI: 0,73-
1,04)

Primary outcome 
safety: major 
bleedings and 
non major 
bleedings

Less with apixaban
HR 0,69 (IC: 0,60-
0,80)

Less with 
dabigatran
RR 0,80 (CI: 0,70-
0,93)

No difference No difference Less with 
edoxaban
HR 0,62 (CI: 0,57-
0,67)

Less with 
edoxaban
HR 0,86 (CI:0,80-
0,92)

Myocardial 
infarction %/year

0,53 vs 0,61
HR 0,88 (0,66- 1,17)

0,72 vs 0,53
RR 1,35 (0,98-
1,87)

0,74 vs 0,53
RR 1,38 (1,0-
1,91)
NNH= 476

0,91 vs 1,12 
HR 0,81 (063-
1,06)

0,89 vs 0,70
HR 1,19 (CI: 0,95-
1,49)

0,75 vs 0,70
HR 0,94 (CU: 
0,74-1,19)

Haemorrhagic 
stroke %/year

0,24 vs 0,47
HR 0,51 (0,35-0,75)
NNT= 435

0,12 vs 0,83
RR 0,31 (0,17-
0,56)
NNT= 384

0,10 vs 0,38
RR 0,26 (0,14-
0,49)
NNT= 357

0,26 vs 0,44 
HR 0,59 (0,37-
0,93)
NNT= 555

0,16 vs 0,47
HR 0,33 (0,22-
0,50)
NNT= 322

0,26 vs 0,47
HR 0,54 (0,38-
0,77)
NNT= 476

Intracranial 
bleeding %/year

0,33 vs 0,80
HR 0,42 (0,30-0,58)
NNT= 213

0,23 vs 0,74
RR 0,31 (0,20-
0,47)
NNT= 196

0,30 vs 0,74
RR 0,40 (0,20-
0,60)
NNT= 227

0,5 vs 0,7
HR 0,67 (0,47-
0,93)
NNT = 500

0,26 vs 0,85
HR 0,30 (0,21-
0,43)
NNT= 169

0,39 vs 0,85
HR 0,47 (0,34-
0,63)
NNT= 217

Gastrointestinal 
bleeding %/year

0,76 vs 0,86
HR 0,89 (0,70- 1,15)

1,12 vs 1,02
RR 1,10 (0,86 –
1,41)

1,51 vs 1,02
RR 1,36 (1,09-
1,70)
NNH= 204

3,15 vs 2,16
HR 1,46 (1,19-
1,78)
NNH = 101

0,82 vs 1,23
HR 0,67 (0,53-
0,83)
NNT= 243

1,51 vs 1,23
HR 1,23 (1,02-1,5)
NNH= 357

Death %/year 3,52 vs 3,94
HR 0,89 (0,80- 0,99)
NNT= 238

3,75 vs 4,13
RR 0,91 (0,80-
1,03)

3,64 vs 4,13
RR 0,88 (0,77-
1,00)

1,78 vs 2,21
HR 0,85 (0,70-
1,02)

3,80 vs 4,35
HR 0,87 (0,79-
0,96)
NNT= 181

3,99 vs 4,35
HR 0,92 (0,83-
1,01)

5
P. Chevalier, Minerva 2012;11:84-85. Granger CB et al. NEJM 2011;365:981-92. Connoly SJ et al. NEJM 2009;361:1139-51. 

Patel MR et al. NEJM 2011;365:883-91.  Giugliano RP et al. NEJM 2013;368:2093-104
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PK and PD
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rivaroxaban

apixaban

edoxaban

dabigatran



PK and PD

dabigatran

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban

(LIXIANA®)

Target Thrombin Factor Xa Factor Xa Factor Xa

Bioavailability (%) 3-7%

Not affected by 

food

- 80 to 100% for 

the 10 mg

- 66% for the 15 

and 20 mg 

(fasted)*

50%

Not affected by 

food

62%

Not affected by 

food

Prodrug Yes – activated by 

esterase (CES1)

No No No

Half-life (hours) 11-13 5-13 8-15 10-14

TMAX (hours) 0.5-2.0 2.0-4.0 3.0-4.0 1.0-2.0

Renal clearance 80% 33% 25% 50%

Metabolism P-gp P-gp

CYP3A4

P-gp

CYP3A4/5, 1A2, 2J2

P-gp

CYP3A4/5

8

* these dose regimen have to be taken with food.
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Indications



Fibrillation auriculaire (FA)

� Quand faut-il anticoaguler?

Camm AJ, Lip GYH, De Caterina R et al. European Heart Journal 2012;33:2719-2747
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Fibrillation auriculaire (FA) 

� Evaluation du risque thrombotique 
(bénéfice)

Camm J, Kirchhof P, Lip G et al. European Heart Journal 2010;31:2369-2429
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Fibrillation auriculaire (FA)

� Evaluation du risque hémorragique (risque)

Camm AJ, Kirchhof P, Lip GYH et al. European Heart Journal 2010;31:2369-2429

13
Absence de cut-off limitant.  Risque élevé si score ≥ 3



Fibrillation auriculaire (FA)

� Critères de remboursement 
� Cat B Chap IV

� Absence de consensus sur la définition de FA 
VALVULAIRE:
� Valve mécanique = CI formelle (dabigatran); quid 

des bioprothèses valvulaires?
� Sténose mitrale modérée à sévère 

De Caterina R and Camm AJ. European Heart Journal (2014) 35, 3328–3335, www.cbip.be

14



DOAC patient selection criteria

AE Burnett J Thromb Thrombolysis 2016



Patient adherence assessments when 
choosing anticoagulant therapies

AE Burnett J Thromb Thrombolysis 2016



Fibrillation auriculaire (FA)

� AVK ou DOAC?
� Calcul du score SAME-TT2R2 pour

évaluer le contrôle d’anticoagulation
sous AVK (% du temps passé dans
le range thérapeutique � INR:2-3)

17

Gallego P et al. The American Journal of Medicine (2014) 127, 1083-1088

Faibles score : 0-1, Borderline : 2, Haut score ≥ 3
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Indications dabigatran etexilate

Pradaxa®

rivaroxaban

Xarelto®

apixaban

Eliquis®

edoxaban

Lixiana®

Prevention of venous 

thromboembolism 

(VTE) in adult patients 

undergoing elective 

hip or knee

replacement surgery

- 220 mg/day

(2 caps of 110 mg od)

- 150 mg/day

(2 caps of 75 mg od))

if CrCl between 30-50 ml/min,

if >75 years,

if verapamil, amiodarone or

quinidine

- 10 mg/day

(1 tablet of 10 mg od)

- 5 mg/day

(1 tablet of 2.5 mg bid)

/

Prevention of stroke 

and systemic 

embolism in adult 

patients with non-

valvular atrial 

fibrillation with

one or more risk 

factors

- 300 mg/day

(1 caps of 150 mg bid)

- 220 mg/jour

(1 caps of 110 mg bid)

If >80 years or treated with

verapamil

- 20 mg/day

(1 tablet of 20 mg od)

- 15 mg/day

(1 tablet of 15 mg od)

if CrCl between 15-49 ml/min

- 10 mg/day

(1 tablet of 5 mg bid)

- 5 mg/day

(1 tablet of 2.5 mg bid)

if at least 2 of the following:

≥80 years

≤60 kg

serum creat. ≥ 1,5 mg/dl or if CrCl

15-29 ml/min

- 60 mg/day

(1 tablet of 60 mg od)

- 30 mg/day

(1 tablet of 30 mg od)

if CrCl between 15-50 ml/min or

≤60 kg or P-gp inhibitors

(cyclosporin, dronedarone,

erythromycin, ketoconazole)

Treatment of deep 

vein thrombosis (DVT) 

and pulmonary 

embolism (PE), and 

prevention of 

recurrent

DVT and PE in adults.

After initial treatment of 5 days

with LMWH

- 300 mg/day

(1 caps of 150 mg bid)

- 220 mg/jour

(1 caps of 110 mg bid)

If >80 years or treated with

verapamil

Treatment phase:

- 30 mg/day

(1 tablet of 15 mg bid) during 21

days

Secondary prevention:

- 20 mg/day

(1 tablet of 20 mg od)

- 15 mg/day

(1 tablet of 15 mg od)

if CrCl between 15-49 ml/min

Treatment phase:

- 20 mg/day

(1 tablet of 10 mg bid) during 7

days

- 10 mg/day

(1 tablet of 5 mg bid) for at least 3

months

Secondary prevention:

- 5 mg/day

(1 tablet of 2.5 mg bid) following

completion of 6 months of

treatment for DVT or PE

After initial treatment of 5 days

with LMWH

- 60 mg/day

(1 tablet of 60 mg od)

- 30 mg/day

(1 tablet of 30 mg od)

if CrCl between 15-50 ml/min or

≤60 kg or P-gp inhibitors

(cyclosporin, dronedarone,

erythromycin, ketoconazole)
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Drug interactions
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dabigatran 

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

CYP substrate � � 3A4, 2J2 + cyp-

independent mechanism

�3A4/5, 1A2, 2J2 + cyp-

independent mechanism

� 3A4/5 + cyp-

independent mechanism

Transport substrate � P-gp � P-gp � P-gp � P-gp

Anti-H2/proton pump inhibitors 30% reduction of the AUC

No impact on efficacy in 

RCT

No impact No impact No impact

Eu-SmPC Pradaxa® Xarelto® Eliquis® Lixiana®
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Drug interactions: P-glycoprotein

AE Burnett J Thromb Thrombolysis 2016



Strong P-gp 

inhibitors

Contraindicated

Moderated P-gp 

inhibitors

Caution!

Strong P-gp inducers

Caution!

Ketoconazole

Itraconazole

Dronédarone

Ciclosporine

Tacrolimus

Amiodarone

Verapamil

Quinidine

Clarithromycin

Rifampicin

St John’s wort

Carbamazepine

Phenytoin

Dose tailoring:

- VTE prevention post TKR/THR: max 150 mg/day (2 caps of 75 mg od)

- SPAF: max 220 mg/day (1 caps 110 mg bid)

+ PD interactions

ASA

Clopidogrel

NSAIDs

SSRI and SNERI

Concomitant treatment 

with other 

anticoagulant

CI

Drug interactions

22

dabigatran 

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

CYP substrate � � 3A4, 2J2 + cyp-

independent mechanism

�3A4/5, 1A2, 2J2 + cyp-

independent mechanism

� 3A4/5 + cyp-

independent mechanism

Transport substrate � P-gp � P-gp � P-gp � P-gp

Eu-SmPC Pradaxa®



Strong P-gp and 

CYP3A4 inhibitors

Not-recommended

Moderated P-gp 

inhibitors

Caution!

Strong P-gp inducers

Caution!

Ketoconazole

Itraconazole

Voriconazole

Posaconazole

Protease inhibitors 

(ritonavir,…)

Amiodarone*

Verapamil*

Quinidine*

Clarithromycin

Erythromycin

Rifampicin

St John’s wort

Carbamazepine

Phenytoin

Phenobarbital

+ PD interactions

ASA

Clopidogrel

NSAIDs

SSRI and SNERI

Concomitant treatment 

with other 

anticoagulant

CI

Drug interactions

rivaroxaban

23

dabigatran 

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

CYP substrate � � 3A4, 2J2 + cyp-

independent mechanism

�3A4/5, 1A2, 2J2 + cyp-

independent mechanism

� 3A4/5 + cyp-

independent mechanism

Transport substrate � P-gp � P-gp � P-gp � P-gp

*not indicated in the SmPCNo dose adjustment
Eu-SmPC Xarelto®



� Grapefruit juice

Lack of data but…

� Grapefruit juice is classified as moderate to strong CYP3A4 inhibitor, similar
to erythromycin. 

� Increases in rivaroxaban exposure upon grapefruit juice consumption are 
not expected to exceed the 1.3-fold increase observed on average in 
healthy subjects when pre- and co-treated with erythromycin 500 mg tid. 

� This increase is within the magnitude of normal inter-individual variability of 
AUC and Cmax and is considered as clinically not relevant.

� No inclusion of grapefruit juice in the SmPC.

24

1Variation de type II H-C-000944-II-0023, Commission decision 05/08/2013.

Drug interactions
rivaroxaban



Strong P-gp and 

CYP3A4 inhibitors

Not-recommended

Moderated P-gp 

inhibitors

Caution!

Strong P-gp inducers

Caution!

Ketoconazole

Itraconazole

Voriconazole

Posaconazole

Protease inhibitors 

(ritonavir,…)

Amiodarone*

Verapamil*

Quinidine*

Clarithromycin

Erythromycin

Rifampicin

St John’s wort

Carbamazepine

Phenytoin

Phenobarbital

+ PD interactions

ASA

Clopidogrel

NSAIDs

SSRI and SNERI

Concomitant treatment 

with other 

anticoagulant

CI

Drug interactions

apixaban
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dabigatran 

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

CYP substrate � � 3A4, 2J2 + cyp-

independent mechanism

�3A4/5, 1A2, 2J2 + cyp-

independent mechanism

� 3A4/5 + cyp-

independent mechanism

Transport substrate � P-gp � P-gp � P-gp � P-gp

*not indicated in the SmPCNo dose adjustment
Eu-SmPC Eliquis®



Strong P-gp and 

CYP3A4 inhibitors

Dose reduction

Moderated P-gp 

inhibitors

Caution!

Strong P-gp inducers

Caution!

Cyclosporine

Dronedarone

Erythromycin

Ketoconazole

Amiodarone

Verapamil

Quinidine

Rifampicin

St John’s wort

Carbamazepine

Phenytoin

Phenobarbital

+ PD interactions

ASA

Clopidogrel

NSAIDs

SSRI and SNERI

Concomitant treatment 

with other 

anticoagulant

CI

Drug interactions

edoxaban
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dabigatran 

etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

CYP substrate � � 3A4, 2J2 + cyp-

independent mechanism

�3A4/5, 1A2, 2J2 + cyp-

independent mechanism

� 3A4/5 + cyp-

independent mechanism

Transport substrate � P-gp � P-gp � P-gp � P-gp

*not indicated in the SmPC
No dose adjustment

SPAF and DVT/PE:

- edoxaban 30 mg od

Eu-SmPC Lixiana®
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Hepatic impairment

� Recommendation:

Prior to initiating DOACs, liver function
testing should be performed.

28



Renal impairment
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dabigatran etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

Mild renal impairment 

(CrCl: 50 to 80 mL/min)

No recommendation* No dose adjustment is 

required

No dose adjustment is 

required

No dose adjutement is 

required

FDA warning: Lixiana should 

not be used in patients with 

CrCl >95mL/min

Moderate renal impairment 

(CrCl: 30 to 50 mL/min)

SPAF and VTEt:

High bleeding risk patients

220 mg/day

1 caps. of 110 mg bid

SPAF:

15 mg/day

1 tablet of 15 mg od

VTEt:

15 mg/day

1 tablet of 15 mg od if the risk 

of bleeding outwieghts risk of 

recurence

No dose adjustement is 

required

SPAF and VTEt:

30 mg/day

1 tablet of 30 mg od

Severe renal impairment

(CrCl: 10-30 mL/min)

Contraindicated

* Renal function should be 

assessed during treatment 

with Pradaxa at least once a 

year in patients with mild to 

moderate renal impairment 

and in patients aged over 75 

years. Renal function should 

also be assessed when a 

decline in renal function is 

suspected

SPAF:

15 mg/day

1 tablet of 15 mg od

VTEt:

15 mg/day

1 tablet of 15 mg od if the risk 

of bleeding outwieghts risk of 

recurence

Not recommended in CrCl<15 

mL/min

VTEt:

Caution

SPAF:

patients should receive the 

lower dose of apixaban 2.5 mg 

bid if at least two of the 

following conditions is 

encountered:

if at least 2 of the following:

≥80 years

≤60 kg

serum creat. ≥ 1,5 mg/dl or if

CrCl 15-29 ml/min

Not recommended in CrCl<15 

mL/min

SPAF and VTEt:

30 mg/day

1 tablet of 30 mg od

Not recommended in CrCl<15 

mL/min and on dialysis



Renal impairment
How to monitor?
� RCT in SPAF: eligibility and posology based on the Cockcroft-Gault method

� MDRD overestimates low renal function

� Thus, many old SPAF patients are:

1. Either eligible to receive DOAC whereas they don’t

2. Or receive higher dose regimen

by using MDRD instead of Cockcroft-Gault

30
MacCallum et al., BMJ Open. 2013



Renal impairment

� Renal function should be assessed in all patients by 
calculating the CrCl prior to initiation of treatment with DOACs

� Renal function should be assessed using the Cockcroft-Gault 
method

� Algorythm for the monitoring of the renal function has been 
proposed*

� 60 mL/min should be assessed every 6 months
� 50 mL/min should be assessed every 5 months
� 40 mL/min … every 4 months
� etc…

31

* There iare several proposals for the monitoring of the kidney function, but in any case, yearly monitoring is probably not sufficient in patients 

with impaired renal function.

Eu-SmPC Pradaxa® Xarelto® Eliquis® and Lixiana®

Heidbuchel et al. Europace. 2015



Extreme body weight

32

dabigatran etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

Low body weight (<50-60 kg) No dose adjustment required

Limited clinical data are 

available for patients <50 kg

No dose adjustment required

Variation of less than 25% of 

the exposure

VTEt:

No dose adjustment required

SPAF:

Dose reduction: 2.5 mg bid

if at least 2 of the following:

≥80 years

≤60 kg

serum creat. ≥ 1,5 mg/dl or if

CrCl 15-29 ml/min

30 % increase of the exposure

Dose reduction: 30 mg od

CMAX and AUC increased by 

40% and 13%, respectively

High body weight (>120 kg) No dose adjustment required

Trough dabigatran 

concentrations were 20% 

lower in patients >100 kg 

compared to the 50-100 kg 

group

No dose adjustement is 

required

Variation of less than 25% of 

the exposure

No dose adjustement required

30% reduction of the 

exposure

No information



Other special populations
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dabigatran etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban 

(LIXIANA®)

Elderly SPAF: Patients between 75-80 

years should be treated with a 

daily dose of 300 mg taken as 

one 150 mg capsule twice 

daily. A dose of 220 mg taken 

as one 110 mg capsule twice 

daily can be individually  

onsidered, at the discretion of 

the  physician, when the 

thromboembolic risk is low 

and the bleeding risk is high

Patients aged 80 years or 

above should be treated with 

a daily dose of 220 mg taken 

as one 110 mg capsule twice 

daily due to the increased risk 

of bleeding in this population.

Elderly patients exhibited 

higher plasma concentrations 

than younger patients, with 

mean AUC values

being approximately 1.5 fold 

higher, mainly due to reduced 

(apparent) total and renal 

clearance. 

No

dose adjustment is necessary.

VTEt:

No dose adjustment required

SPAF:

Dose reduction: 2.5 mg bid

if at least 2 of the following:

≥80 years

≤60 kg

serum creat. ≥ 1,5 mg/dl or if

CrCl 15-29 ml/min

Elderly patients (above 65 

years) exhibited higher plasma 

concentrations than younger 

patients, with mean AUC 

values being approximately 

32% higher and no difference 

in CMAX.

After taking renal function and 

body weight into account, age 

had no additionnal clinically 

significant effect on edoxaban 

pharmacokinets

Ethnic origin and race No clinically relevant ethnic 

differences among 

Caucasians, African-American, 

Hispanic, Japanese or Chinese 

patients were observed.

However, 32.8% of the white 

European participants of the 

RE-LY study presented a 

particular SNP that decreased 

trough concentrations to the 

rate of the 110mg BID dose

No clinically relevant inter-

ethnic differences among 

Caucasian, African-American, 

Hispanic, Japanese or Chinese 

patients were observed 

regarding rivaroxaban 

pharmacokinetics and 

pharmacodynamics.

The results across phase 1 

studies showed no discernible 

difference in apixaban 

pharmacokinetics between 

White/Caucasian, Asian and 

Black/African American 

subjects. 

In a population 

pharmacokinetic analysis of 

the ENGAGE AF-TIMI 48 study, 

peak and total exposure in 

Asian patients and non-Asian 

patients were comparable. 



OD vs BD, adherence, persistance

� An OD dosing regimen was related to greater adherence vs. BID regimens in
cardiovascular patients, and in AF patients (for diabetes and hypertension
drugs).

� It is likely that also for NOACs an OD dosing regimen is best from a total pill
count perspective, but it is unknown whether any regimen is superior in
guaranteeing the clinical thrombo-embolic preventive effects and safety profile
as seen in the clinical trials.

� There is modelling data suggesting that there is potentially a larger decrease in
anticoagulant activity occuring when a single pill is omitted from an OD dosing
regimen compared with when a single or even two pills are omitted from a BID
regimen. The clinical relevance of these fluctuations is unknown

� It is essential to ensure that drugs are taken acccording to the prescibed
regimen to obtain the results observed in the clinical trials.

34
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Brief reminder…
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dabigatran etexilate 

(PRADAXA®)

rivaroxaban

(XARELTO®)

apixaban

(ELIQUIS®)

edoxaban

(LIXIANA®)

TMAX (hours) 0.5-2.0 2.0-4.0 3.0-4.0 1.0-2.0

TTROUGH (hours) 12.0 24.0 12.0 24.0



Pro or cons monitoring?

� Cons:

� PK-PD studies: preditable response
� All RCT were performed without monitoring
� Large therapeutic range

37

Freyburger et al., 2011; Mani et al., 2013; Samama et al., 2013



Pro or cons monitoring?

� Pro:
� Example: dabigatran etexilate (same for edoxaban)

� Correlation between clinical events and plasmatic dabigatran concentrations

� Possible improvement of the B/R balance

38
Reilly PA et al., JACC 2013; Douxfils et al., Exp. Op. Drug Saf. 2015.



Pro or cons monitoring?

� Pro:
� Example: dabigatran etexilate

� >90th percentile at trough = risk of bleeding
� cut-off proposed: 200 ng/mL

� Important variation of plasmatic concentration (up to 5-fold at trough)

� Response can be infra- or supra-therapeutic

39
EMA SmPC 2013; Ten Cate, H. Thromb Haemost 2012; Ten Cate, H. Thromb J 2013; Reilly PA et al. JACC 2013; Chan et al. JTH 2015; Douxfils et al. JTH 2015; 

Douxfils et al. Exp. Op. Drug. Saf. 2015



How to? Monitoring 

� First step: 
� Definition of therapeutic concentration ranges 

� Second step: 
� Which test(s) could/should be used in these 

concentration ranges?

� Third step: 
� How to interpret?
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Absence of therapeutic range

41

Absence of therapeutic range, 
But expected plasma concentration or 
on-therapy range

Kitchen S, et al. Br J Haematol. 2014



When? Patients or situations requiring 
an assessment of the response
� Bleeding or recurrence of thrombosis

� Before an invasive procedure (elective or urgent surgery at risk of bleeding, 
thrombolysis)

� In patients with potential drug interactions that affect the pharmacokinetics 
of DOACs (P-gp)

� In patients with extreme body weight (< 50 or > 110 kg)

� In elderly patients (> 75 years of age) with renal failure

� In patients with genetic mutations (i.e., rs2244613 minor allele carriers �
dabigatran etexilate only)

� In case of accumulating interfering factors

� Effect of Antidotes

Douxfils et al. Exp. Op. Drug. Saf. 2015.
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Evidence regarding laboratory 
measurement: a systematic review

43
Cuker et al. J Am Coll Cardiol. 2014.



Dabigatran and aPTT 

� Dabigatran
� aPTT: in vitro study

44

EU-SmPC – Pradaxa available on the EMA website

Adapted from Douxfils J, Mullier F et al. Thromb Haemost. 2012



How to? Monitoring

� aPTT should not be used except for screening a bleedi ng 
patient on dabigatran etexilate

� Normal APTT and/or PT don’t exclude presence of 
therapeutic levels of DOACs

� Normal TT excludes clinical relevant dabigatran leve l

� Importance of delay between last administration and  
sampling

� Specific tests should be preferred

45
Douxfils J, et al. Thromb Res. 2012; Douxfils J, et al. Thromb Haemost 2013

Lessire S. et al Thromb Res 2015
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� Femme: 66 ans, FA, HTA, dyslipidémie, appendicectomie, amygdalectomie, 
hysterectomie radicale totale
� Traitements:

rivaroxaban 20mg; flécaïnide; rosuvastatine; losartan; pantoprazole 
� Taille : 160 cm, poids 63 kg, Créat 1,05 mg/dL, CG* : 52,4 mL/min
� 09/07/2014 :

� 24 h: 70 ng/mL (thérapeutique)
� 120 min : 446 ng/mL (supra-thérapeutique)
� 180 min : 476 ng/mL (supra-thérapeutique)

� Diminution de la dose à 15mg/ jour

*CG: Cockcroft and Gault

CG* < 49ml/min � rivaroxaban 15mg/jour

Interprétation
Cas pratique: Xarelto®



Coagulation tests and NOACs

47

Cuker and coll. J. Am. Coll. Cardiol. 2014
Lessire S. Submitted
Douxfils J, Lessire S et al. Thromb Haemost 2015

Adaptations of the specific 

assays should be 

performed for the low 

concentration range 

(perioperative 

management)



Preoperative assessment: 
Anemia and NOACs

Anemia predicted (RE-LY): 
� bleeding complications ( 2x increase for critical area or organ, 

2.5x increase for GI bleeding)
� temporary and permanent discontinuation of the RE-LY study 

medication 
� hospitalizations for new malignancies
� thromboembolic events (stroke, CV hospit, all cause mortality)

�close monitoring, rather than dose adjusting or discontinuation 
of AC.

Association was stronger for younger patients VS older patients.

Westenbrink BD and coll. JTH 2015



Preop assessment (in CHU UCL 
Namur)

� Is my patient at risk of being in supratherapeutic 
levels?
� Age, body weight
� Renal function (Creat Cl Cockcroft-Gault), liver function
� Co-medications
� Right dose for the patient (Off label)?

� Anemia present?

� If yes: preoperative dosage (which NOAC, 
indication and doses, timing of last intake…)



Timing of discontinuation

Periods of interruption before surgery/invasive 
procedures depend on:

� Stratification of the bleeding risk of the procedure
� Renal function

The timing of NOACs discontinuation remains a 
permanent balance between bleeding and TE risk

Dincq AS  and coll. Biomed Res Int. 2014;
Beyer-Westendorf J and coll. Eur Heart J 2014 Jul
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1.Interventions not requiring discontinuation of anticoagulation (i.e. dental, ophthalmology, and 
superficial surgeries)

2.Intervention with low bleeding risk (i.e.prostate or bladder biopsy, angiography, pacemaker 
implementation); 

� stop NOACs 24 hours

3.Intervention with high bleeding risk (spinal or epidural anesthesia, lumbar diagnostic puncture, 
cardiothoracic surgery, abdominal surgery, major orthopedic surgery, liver biopsy, transurethral 
prostate resection, and kidney biopsy); 

���� stop at least 48h to 96 hours

Surgery/procedure and bleeding 
risks

Faraoni and coll. Critical care 2015 
Dincq AS  and coll. Biomed Res Int. 2014;



Faraoni and coll. Critical care 2015 



Bridging or not?
� Increase in major bleeding without decrease of thrombotic

events in patients group bridged with heparins during the
perioperative interruption of oral anticoagulants

� Recent updated guidelines recommend to bridge only
patient at high risk of thrombo-embolic events, especially as
these were under-represented in clinical trials analysing the
benefit or harm of bridging therapies (e.g. the BRIDGE
clinical trial.

� Using a protocol, best way to keep risk of bleeding and TE 
low vs individual physician preferences and experiences

53Beyer-Westendorf J, European heart journal. 2014; 35; Douketis JD, Thrombosis and haemostasis. 2015; 
Siegal D, Circulation. 2012; Steinberg BA, Circulation. 2015; Douketis JD, The New England journal of 
medicine. 2015;Douketis JD, Chest. 2012; Mar PL, Int J Cardiol. 2016; Douketis JD, J Thromb Haemost 2016



Recommendations before 
invasive procedures 

� Expert Opinions (the “threshold” at which the haemorrhagic risk of patients on 
NOACs would be comparable to untreated ones is unknown)

� `The Working Group on Perioperative Haemostasis (GIHP) :
� 30 ng/ml = threshold for safe haemostasis 

=12.5% of mean peak concentration at steady state 
(SmPc: 175 ng/ml))
= 3 half lifes

� EMA: dabigatran concentration < 48 ng/mL is equivalent to elimination of at 
least 75% of dabigatran and should be reached before invasive intervention.

54
Sié P and coll. Arch. Cardiovasc Dis 2011
Samama CM and coll. (GIHP) EMC –2014

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_
Assessment_Report_-_Variation/human/000829/WC500110875.pdf



Pernod and coll. Arch Cardiovasc Dis 2013 



Faraoni and coll. Critical care 2015 

4. Idarucizumab

5 g for dabigatran

life-treatening

bleeding (à suivre, 

pas encore 

remboursé)



Antidotes: Current status

Greinacher A and coll. Thromb Haemost 2015

Autorisé depuis le 12/2015, pas 

encore remboursé en Belgique



Resuming NOACs

� Delay the first doses of prophylactic anticoagulation 
until after major surgery is effective and safe

� Results of phase III trials VTE prophylaxis with 
NOACs � acceptable efficacy and safety can be 
achieved when appropriate first dose of 
anticoagulant is given at least 6 hours after surgery.

Paikin JS and coll. CHEST 2015



Resuming NOACs

� Full dose anticoagulation:
� risk of postop bleeding > the risk of TE event � full dose 

anticoagulation might be resumed 48 or 72 hours after the procedure.

� If immobilization and increased risk of TE event 
� � thromboprophylaxis using LMWH or UFH should be started within 6 

to 8 h post op
� �therapeutic anticoagulation with NOACs should be delayed for 48 to 

72 hours.

� Following major orthopedic surgery: use prophylactic doses of NOACs 
until the patient can resume full dose of NOAC. 

Faraoni and coll. Critical Care 2015 
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CONCLUSIONS (1/2)

� Un pas en avant dans la gestion de l’anticoagulation 
�Importance de connaitre et comprendre la 
pharmacocinétique 
�Importance de vérifier les interactions médicamenteuses et 
les populations spéciales (poids, âge, fonction rénale 
(Cockroft)) 
� Le patient doit adhérer à son traitement
�Une mesure de la concentration en anticoagulant peut être 
utile dans certaines situations cliniques (TT et tests 
spécifiques)



CONCLUSIONS (2/2)

�La gestion périopératoire de ces anticoagulants est 
complexe et reste débattue
�L’intérêt du bridging est actuellement remis en cause 
(SAUF pour les populations à haut risque thrombotique)
�Les antidotes arrivent mais coût élevé, conditions de 
remboursement très strictes et attention aux effets 
secondaires



Conclusions
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