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Companies and products (DCI):

Aspen (fondaparinux – nadroparin) – Bayer (rivaroxaban ) – BMS (apixaban )  

Boehringer-Ingelheim (dabigatran )- CSL Behring (CCP) – Covidien-Medtronics (CPI)

Daïchi Sankyo (edoxaban ) - LFB (CCP - fibrinogen) - Mitsubishi (argatroban) – Octapharma (CCP)

Portola (betrixaban – andexanet ) - Pfizer (dalteparin, apixaban ) – Roche (POC) 

Rovi (bemiparine) - Sanofi-Aventis (enoxaparin, idrabiotaparinux, aspirine, clopidogrel)

Siemens (monitoring)  - Stago (specific anti-Xa test)

Agencies, Societies and Guidelines:

American College of Chest Physicians (ACCP) : 8th, 9th and 10th (ongoing) Guidelines 

European Medicines Agency: efficacy working party (expert consultant)

INSERM : laboratory of experimental thrombosis (UMR 1140)

Slides – aknowledgements :
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Denise, 88 y.o.
• Atrial Fibrillation treated with rivaroxaban 15mg o.d

• Hypertension

• Transient Ischemic Attack 2 years ago

• Asymptomatic Angina

• Normal liver function. Creatinine clearance 40ml/min

• Aspirin, Simvastatin, Amiodarone

• CHA2DS2-VASC score: 6 (Hypertension, Age>75, TIA, woman) – thrombotic

risk=9.8%/year

Last oral intake of Xarelto® 4 hrs ago
She just fell down at home 2 hrs ago: hip fracture… 

????



J Thromb Haemost 2016;
DOI: 10.1111/jth.13227.





Non-specific « reversal » agents



Am J Cardiovasc Drugs, 2013, Nov

The mean T  for apixaban alone (13.4 h) decreased t o 5 h when activated
charcoal was administered at 2 or 6 h post-dose



Four hours of haemodialysis removed 48.8% and 59.3% of total dabigatran from the 
central compartment with 200 and 400 ml/minute targeted blood flow, respectively. The 
anticoagulant activity of dabigatran was linearly related to its plasma levels.There was a 
minor redistribution of dabigatran (<16%) after the end of the haemodialysis session.



Dabigatran (150 mg bid) Rivaroxaban (20 mg bid) 

Circulation 2011; 124: 1573-1579

50IU/Kg



rFVIIa and PCC partially improved laboratory
parameters, but did not reverse rivaroxaban 
induced-bleeding

Anesthesiology. 2012;116:94–102 



Conclusion: rFVIIa, PCC, and Fibrinogen
failed to reverse apixaban-induced bleeding. 

They only improved several laboratory
parameters.



16 patients used rivaroxaban and 2 used apixaban. 
8 patients traumatic ICH, 8 with hemorrhagic stroke, 1 with sub-arachnoid hemorrhage, and 
1 patient with tumoral hemorrhage

In-hospital mortality: 6 patients (33.3%).
1 thromboembolic complication. Favorable outcomes at 90 days in 6 patients (33.3%).

A&A Case Reports. 2015;4:151–4







Clotting factors: 36.9%

Dabigatran
(n=126)

Rivaroxaban
(n=223)

All
(n=349) 

PCC, n (%) 33 (26.2) 60 (26.9) 93 (26.6)

aPCC, n (%) 17 (13.5) 19 (8.5) 36 (10.3)

GIHP-NACO Observatory

Total dose

Dabigatran
(n=126)

Rivaroxaban
(n=223)

All
(n=349)

PCC (median, range)

Total dose, IU
Total dose, IU/kg

aPCC (median, range)

Total dose, IU
Total dose, IU/kg

2625 [1500–3500]
36 [19–50]

3500 [2500–4000]
46 [40–52]

3000 [2000–4000]
45 [25–50]

3000 [2500–4000]
40 [31–47]

3000 [2000–4000]
40 [24–50]

3200 [2500–4000]
44 [35–50]

Coagulation factor concentrate use

aPCC, activated prothrombin complex concentrate; PCC; prothrombin complex concentrate; 
SD, standard deviation; U, unit (unpublished data, March 2015. GIHP working group)



GIHP-NACO Observatory

Yes, completely 42.7 %

Yes, partially 39.7%

No 17.7%

Did the bleeding stop after administration 
of these clotting factors?

(unpublished data, May 2014. GIHP working group)



GIHP-NACO
(30 days)

EHPAK
(Crit Care 2014)

(7 days

Major bleeding in
dabigatran studies

(Majeed, Circulation 2013)

Major bleeding in 
rivaroxaban studies

(Piccini, Eur Heart J 2014)

Cardiovascular events 9.1 %

Pulmonary oedema 5.0 %

Cardiogenic shock 1.8 %

Acute coronary
syndrome

1.8 % 2.6

Stroke 0.9 % 4.7

VTE 0.9 %

Mortality (Hart et al, Stroke 2012)
(Majeed et al Circulation 2013)

(Hankey, Stroke 2014)
(Piccini et al Eur Heart J 2014)

All cause 14.6 % 13 % D= 9.1 %  W = 13% R = 20.4 % w = 26%

Intracranial bleeding
(Spont)

31.8 % 33 % D = 37.5 %
R= 49 %

Intracranial bleeding
(Trauma)

12.5 % D = 27.3%

Outcome

(unpublished data, May 2014. GIHP working group)



Specific antidotes



By a tighter network 
of interactions, the 
antidote achieves an 
affinity for dabigatran
that is ∼350 times 
stronger than its
affinity for thrombin.

Idarucizumab: a fully humanised
monoclonal antibody fragment 



Idarucizumab prevents excess intracerebral
hematoma formation in mice anticoagulated
with dabigatran and reduces mortality.



47 participants received oral dabigatran
etexilate 220 mg twice daily for 3 days and 
a final dose on day 4.

Idarucizumab (1g, 2g, or 4g 5-min infusion, or 5 
g plus 2.5 g in two 5-min infusions given 1h 
apart) was administered about 2 h after the 
final dabigatran etexilate dose. 

Primary endpoint: incidence of drug-related
adverse events , analysed in all randomly
assigned participants who received at least one
dose of dabigatran etexilate.



RE-VERSE AD™ is a multicentre, open-label, 
single-arm Phase III trial

Two separate infusions of 2.5 g idarucizumab are administered intravenously 
<15 minutes apart to allow for blood sampling after the first vial

Group A: 
Uncontrolled 
bleeding + 
dabigatran-treated 

Group B: 
Emergency surgery 
or procedure* + 
dabigatran-treated

N=300 

0–15 minutes 90 days’ follow-up

0–24 hours

5 g idarucizumab 
(two separate 

infusions of 2.5 g)

Hospital 
arrival

5 g idarucizumab 
(two separate 

infusions of 2.5 g)

Pre-2nd dose 2 h 4 h 12 h 24 h 30 d 90 dPre-1st dose 1 h

Blood 
samples~20 min

Reverses up to the 
99th percentile of 
dabigatran levels 

measured in RE-LY®



N Eng J  Med. 2015;373:511–20

Prospective cohort study to determine the safety of 5 g of intravenous idarucizumab and its
capacity to reverse the anticoagulant effects of dabigatran in patients who had serious
bleeding (group A) or required an urgent procedure
Interim analysis: 90 patients (51 patients in group A and 39 in group B).
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RE-VERSE AD™: safety

Pollack et al. NEJM 2015

No cases of hypersensitivity were observed

There were no safety concerns in the 90 patients in 
this study 

18 deaths occurred (9 in each group)/90 patients 
= 20% mortality

= 21% mortality



New Orleans, American Heart Association
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75-year-old female patient with nonvalvular atrial fibrillation who presented
with acute ischemic stroke during treatment with dabigatran 2 × 110 mg per 
day. 

Idarucizumab and intravenous thrombolysis (IVT) with recombinant tissue 
plasminogen activator (off-label use). 

An intracerebral hemorrhage was excluded after systemic thrombolysis. 

Despite the IVT, the patient’s clinical condition dete riorated and she
developed an ischemic lesion in the right pons, the ri ght thalamus and 
right cerebellum.







In a subgroup of participants, transient increases in levels of D-dimer and 
prothrombin fragments 1 and 2 were observed, which res olved within 24 to 
72 hours. No serious adverse or thrombotic events were reported.





Multicenter, prospective, open-label, single-group study. 
67 patients whith acute major bleeding within 18 hours after the administration of a 
factor Xa inhibitor. 

Bolus of andexanet (400 or 800mg) followed by a 2-hour infusion of the drug (480 
or 960mg). 

Efficacy population:  47 patients with a baseline valu e for anti–factor Xa
activity of at least 75 ng/mL and had confirmed bleeding severity at adjudication.

Bleeding was predominantly gastrointestinal or intracranial. For intracerebral
hemorrhage, an increase in volume of 20% or less from baseline at both 1 
hour and 12 hours after infusion was considered to be exc ellent hemostasis, 
whereas an increase in volume of 35% or less from basel ine at 12 hours was
considered to be good. 



After the bolus administration, 
the median anti–factor Xa
activity decreased by 89% from
baseline among patients 
receiving rivaroxaban and by 
93% among patients receiving
apixaban. 

12 hrs after the andexanet
infusion, clinical hemostasis
was adjudicated as excellent or 
good in 37 of 47 patients in the 
efficacy analysis (79%)  

Thrombotic events occurred in 
12 of 67 patients (18%) during
the 30-day follow-up.

Deaths: 15% in efficacy and 
safety populations



Small, synthetic, water-soluble, cationic molecule that is designed to bind specifically to 
unfractionated heparin and low-molecular-weight hepari n through noncovalent hydrogen
bonding and charge–charge interactions.
It binds in a similar way to edoxaban, rivaroxaban, apixaban , and to dabigatran .

Edoxaban significantly
reduced the mean
fibrin-fiber diameted which
was restored to normal 30 
minutes after
administration of PER977



Suggestions …







BLEEDING and
APIXABAN (Elliquis®)  or RIVAROXABAN (Xarelto®)

Your center has a specific
assay for

APIXABAN (Eliquis®) or
RIVAROXABAN (Xarelto®)

* Depending on availability. No data available on t hrombotic risk of high doses of PCC or FEIBA in the se patients
** [ ] means concentration
*** PCC=25-50 IU/kg or FEIBA=30-50 IU/kg
First-line rFVIIa is not considered

Bleeding into critical organs
(intracerebral, acute subdural, intra-ocular…)

• If [ ]** < 30 ng/ml: no reversal

• If no immediate hemostatic intervention
and if [ ]** > 30 ng/ml

►Consider reversal*** (not always necessary)

1)  FEIBA® 30-50 IU/kg*
or

2) PCC 50 IU/kg*

Severe hemorrhage
as per HAS 2008
(apart from above case)

• Prefer hemostatic intervention if feasible





En pratique…
AOD: un vrai progrès, c’est indiscutable

…mais il est inacceptable de la part de Big Pharma :

• de systématiquement nier les complications attendues des AOD

• d’avoir volontairement « oublié » de développer le monitorage

• de proposer des antidotes 7 ans après la première AMM et …de brûler à 

présent les étapes

• Irresponsabilité des agences (ANSM, EMA…) qui cèdent à la peur

En attendant :

- Facilitons la disponibilité du monitorage

- Utilisons les CCP dans l’attente du développement normal  des antidotes

- Cadre strict pour idarucizumab (PV AP-HP) et bientôt pour l’Andexanet




