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DOACs  e EMORRAGIE
Informazioni  cliniche importanti  

 Tipo di farmaco

 Dose

 Ora dell’ultima assunzione

 Eventuale coesistenza di insufficienza renale

 Eventuali farmaci concomitanti 



Emivita media dei farmaci attuali

 Warfarin: 36-42 ore

 Rivaroxaban: 7-11 ore

 Apixaban: 12 ore

 Dabigatran: 12-14 ore 

 Edoxaban 6-12 ore

 EBPM: 3-6 ore

 Fondaparinux: 13-21 ore



Consider
• For dabigatran-treated patients, 

idarucizumab 5 g IV (when 
available)

• PCC* 25 IU/kg; 
repeat 1×/2× if indicated

• aPCC* 50 U/kg; 
max 200 U/kg/day

• rFVIIa* 90 µg/kg

Supportive measures
• Mechanical compression
• Endoscopic haemostasis if GI bleed
• Surgical haemostasis
• Fluid replacement (colloids if needed)
• RBC transfusion if needed
• FFP (as plasma expander)
• Platelet transfusion 

(if platelet count ≤60×109/L)

Dabigatran-treated patients
• Idarucizumab 5 g IV

(when available)
• Maintain adequate diuresis
• Consider haemodialysis

+ +

Bleeding while using a NOAC

• Delay or discontinue next dose
• Reconsider concomitant 

medication

Mild bleeding Moderate/severe bleeding Life-threatening bleeding

• Inquire about last NOAC intake
• Blood sample to determine CrCl, haemoglobin, white blood cells
• Inquire with lab re. possibility of rapid coagulation assessment

EHRA 2015 guidelines: management of bleeding 
with new oral anticoagulants

Heidebuchel, EHRA Practical Guide, Europace, 2015



MISURAZIONE DELL’EFFETTO ANTICOAGULANTE DEI 
NUOVI ANTICOAGULANTI DIRETTI (NAO)

DOCUMENTO RER  



Concentrati  di Complesso Protrombinico   
(PCC)

• Rivaroxaban: significativo 
allungamento del PT

– Allungamento revertito 
immediatamente e 
completamentre dal PCC

• Dabigatran: significativo 
allungamento dell‘aPTT

– Nessun effetto sull‘aPTT del PCC

• Conclusioni

– PCC reverte in vivo nell‘uomo 
l‘effetto anticoagulante di 
rivaroxaban

Eeremberg,  Circulation,  2011



Reversing the NOACs with PCCs: what is 
the evidence ?

Dickneite, Thromb  Haemost, 2014
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Reversing the NOACs with PCCs: what 
is the evidence ?

- Systematic review about NOACs (dabigatran, rivaroxaban, 

apixaban).

- PCCs (including activated PCCs) show promise for 

reversing the anticoagulant effects of the NOACs and may 

be considered a reasonable approach in dire clinical 

situations.

- Conventional laboratory assays do not correlate   well with 

bleeding or reversal of anticoagulation in this setting; 

thrombin generation assays appear to have the best 

predictive value.

Dickneite , Thromb  Haemost, 2014



EHRA: dosing recommendation for 
factor concentrates

In case of life-threatening bleeding: 

• PCC 25 U/kg: may be repeated once or twice 
(no clinical evidence)

• Activated PCC 50 U/kg; 
max 200 U/kg/day: no strong data about 
additional benefit over PCC. Can be 
considered before PCC if available + 
expensive + thrombogenic

• Activated factor VII (rFVIIa; 90 µg/kg): no 
data about additional benefit + expensive 
(only animal evidence)+ thrombogenic

EHRA Practical Guide, Europace,  2013  



Uso dei PCC nei pazienti con emorragia 

maggiore  in corso di NAO

“Unsolved clinical problems”

• Efficacia clinica  

• Sicurezza

• Monitoraggio di laboratorio dell’effetto  emostatico

• Posologia

• Preparati a 3 fattori oppure a 4 fattori 

• Antidoti ?



Monitoring and Antidotes

Monitoring/Testing Antidote

Warfarin INR 
TTR

Vitamin K

Dabigatran TT - Hemoclot® Monoclonal Ab
(IDARUCIZUMAB)

ECT (aPTT)

FXa Inhibitors Factor Xa activity
(PT)

Universal antidote (FX analogue)
(ANDEXANET ALFA)

All Hb concentrations
HAS-BLED #

ARIPAZINE
Fresh frozen plasma
Prothrombin complex concentrate 
FEIBA
rFVIIa

Weitz , Hematology Am Soc Educ Program,  2012 (mod)



What specific reversal agents for NOACs are available
or in development?

Widespread 

availability

following local 

approval

Approval

FDA

Oct 2015

EMA

Nov 2015

etc.

Submitted 

to EMA/FDA

and others

Feb/Mar 2015

Study in 

patients 

requiring urgent 

surgery/with 

major bleeding ; 

started May 20142,3

Studies in 

healthy 

volunteers

Idarucizumab1

Target: 

dabigatran

FDA delays 

approval

Aug 2016

Accepted for 

review by EMA

Aug 2016

Submitted 

to FDA

Dec 2015

Study in 

patients

with major 

bleeding only; 

started Jan 

20156

Studies in 

healthy 

volunteers

Andexanet 

alfa1

Target:

FXa inhibitors

Phase IIPhase I
CIRAPARANTAG
(PER977)
Target: universal

Antidotes



Idarucizumab

Dabigatran

Idarucizumab

Humanized Fab fragment

IV bolus / rapid infusion;
immediate onset of action

Binding affinity ~350× higher 
than dabigatran to thrombin

No intrinsic procoagulant or 
anticoagulant activity

Short half-life 



Healthy volunteer study: demonstrated potential of the antidote 
for immediate, complete and sustained reversal of dabigatran 

anticoagulation

Normal upper reference limit’ refers to (mean+2SD) of 86 predose measurements from a total of 51 subjects

Dabigatran plus:

Placebo (n=9)

1 g idarucizumab (day 4) (n=9)

2 g idarucizumab (day 4) (n=9)

4 g idarucizumab (day 4) (n=8)

Normal upper reference limit (n=86)

Mean baseline (n=86)

End of idarucizumab injection (5 min infusion)

Dabigatran + placebo

–2

Time after end of infusion (hours)
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Glund,  Circulation, 2013



Idarucizumab for Dabigatran Reversal
RE - VERSE  AD STUDY

Group A: 
Uncontrolled 
bleeding + 
dabigatran-treated 

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

N=500 

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

Primary endpoint

Dabigatran reversal
Interim analysis n = 90

Pollack, NEJM, 2015



Group A  (n=51)

Bleeding site

Intracranial 18

Trauma 9

Gastrointestinal 20

Other* 11

Group B (n=39)

Reason for surgery

Aortic dissection 1

Pericardial tamponade 1

Peritonitis 1

Mesenteric ischaemia 2

Bone fractures 8

Acute cholecystitis 5

Nephrostomia 4

Appendicitis 3

Joint/wound infection 3

Abscess 2

Idarucizumab for Dabigatran Reversal

Pollack, NEJM, 2015



Dabigatran levels were reduced immediately after idarucizumab

administration

Group B: emergency procedures

(n = 39)
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Idarucizumab 

2x 2.5 g
Idarucizumab 

2x 2.5 g

Group A: uncontrolled bleeding
(n = 51)

Dabigatran levels were <20 ng/mL* in 89/90 patients after infusion 

of first vial, in 77/83 at 12 hours and 62/78 patients at 24 hours

1 h 2 h 4 h 12 h 24 hBaseline Between

vials

10–30

min

Time post-idarucizumab

1 h 2 h 4 h 12 h 24 hBaseline Between

vials

10–30

min

Time post-idarucizumab

Dabigatran levels were reduced immediately 

after idarucizumab administration 

Pollack, NEJM, 2015



Secondary clinical endpoints in Interim analysis  

RE-VERSE AD™ (Group B)

Surgery performed 

in 36 patients

Intraoperative haemostasis: 

• 33 normal

• Two mildly abnormal

• One moderately abnormal 

Group B

39 patients

92% of patients had normal intraoperative  haemostasis, as 
judged by the physician

Pollack, NEJM, 2015



RE-VERSE AD™: no safety concerns and no evidence of prothrombotic 

or immunogenic effect after idarucizumab administration

No cases of hypersensitivity observed

5 thrombotic events
• 1 early event (DVT+PE) 2 days after idarucizumab administration 

• 4 events after >6 days of idarucizumab administration

• None of these 5 patients were receiving any antithrombotic therapy when the events occurred

18 deaths (9 in each Group)
• RE-VERSE AD™ allows even severely ill patients into the study 

• All deaths related to presenting index event and comorbidities

DVT

7 days 26 days13 days9 days

DVT+PE+LA thrombus

MI Ischaemic stroke

2 days

DVT+PE

No safety concerns and no evidence of 
prothrombotic or immunogenic effect after

idarucizumab administration

Pollack, NEJM, 2015



Andexanet alfa 

• Recombinant modified human factor xa decoy protein

– it binds factor Xa inhibitors (rivaroxaban, apixaban, 
betrixaban, etc) with high affinity

– It binds and sequesters factor Xa inhibitors within the 
vascular space



Siegal,  NEJM,  2015



Siegal,  NEJM,  2015



Annexa A/R: adverse events

• Assessed on days 15, 36, and 43 after andexanet

• No serious or severe adverse events

• No thrombotic events

Siegal,  NEJM,  2015



Annexa A/R: antibody formation

• Antibodies to FX / FXa (through day 43)  not 
detected

• Antibodies to andexanet:

– Neutralizing  not detected  

– Non-neutralizing  2% placebo vs 17% andexanet

– Antibodies tended to appear within 15 to 30 days

Andexanet has little immunogenicity

after a single intravenous exposure

Siegal,  NEJM,  2015



• 67 patients with acute MB receiving apixaban 
or rivaroxaban (anti factor Xa activity ≥ 75 
ng/ml; efficacy population  = 47)   

• Bolus + infusion 120’ (1/2 life = 1 h)*

• Age mean = 77  yrs, women = 48%

• 30-days follow-up

• Primary end point: rivaroxaban and apixaban 
reversal

Andexanet alfa for acute major bleeding associated 
with factors Xa inhibitors

* 400 mg for patients who had taken DOACs ˃ 7 hours before administration of 
andexanet  or 800 mg (≤ 7 hours or at unknown time), followed by 480 or 960 mg   

Siegal,  NEJM,  2015



Andexanet alfa for acute major bleeding associated 
with factors Xa inhibitors

Site of bleeding

Connolly,  NEJM,  2016

Bleeding was predominantly gastrointestinal (53%) or intracranial (43%)  



Anti–Factor Xa Activity and Percent Change from Baseline in Patients Receiving Rivaroxaban 
and Apixaban (Efficacy Population)

Haemostasis was clinically adjudicated excellent or good in 79% of the patients (CI 64 to 89)

Andexanet alfa for acute major bleeding associated 
with factors Xa inhibitors

89%

93%

Connolly,  NEJM,  2016



Thrombotic events or Death during the 

30-Day Study Period

Thrombotic events: 12 of 67 patients (18%)

Siegal,  NEJM,  2015



Ciraparantang
• 80 volunteers treated with Edoxaban 60 mg

• Single dose IV (25, 100, 300 mg)

• Double-blind, placebo controlled

Ansell, NEJM, 2014



Indications for Use or non-Use of the antidotes
Guidance from the SSC of the ISTH

Indication for USE: Potential Indication for use Antidotes should NOT be 
used

Life-threatening bleeding:
• Intracranial hemorrhage
• Syntomatic or expanding extradural

hemorr or uncontrollable hemorrage

Bleeding in a closed space or critical
organ:  
• Intracranial/intraspinal/itraocular/perica

rdial/pulmonary/retroperitoneal/intram
uscolar with compartment syndrome

Persistent major bleeding despite local
hemostatic measure, or risk of recurrent
bleeding because of delayed DOAC clearance 
or DOAC overdose

Need for urgent intervention that is
associated with a high risk of bleeding and 
that cannot be delayed to allow for drug
clearance

Emergency surgery or intervention in pts
at high risk for procedural bleeding:
Neurosurgery/lumbar puncture/cardiac or 
vascular surgery/hepatic or othr major organ
surgery

Need for urgent surgery or 
intervention in patients with acute
renale failure

Elective surgery

Gastrointestinal bleeds that
responde to supportive measures

High drug levels or excessive
anticoagulation without associated
bleeding

Need for surgery or intervention
that can be delayed long enough to 
permit drug clearance

Levy, JTH, 2016



Antidoti: quesiti per il futuro

•  Profilo  di sicurezza ed  efficacia clinica degli
antidoti (hard endpoints vs. endpoint
surrogati  quali  TT,   ECT,  anti-Xa,  whole
blood clotting time)

•  Rilevanza   clinica  ed   interpretazione  dei

test  coagulativi di monitoraggio

•  Rischio di uso improprio

•  Costi
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11. Patients undergoing an urgent surgical

intervention

•

•

•

•

Discontinue NOAC.

Try to defer surgery at least 12 h and ideally 24 h after last dose.

Urgent surgery associated with much higher rates of bleeding than

elective procedures, but lower than VKA-treated patients. 1

Coagulation tests can be considered (classical test or specific tests) but

strategy based on these results has never been evaluated. Therefore

such strategy cannot be recommended and should not be used routinely.

1. Healey et al, Circulation 2012:126;343-8 (Re-LY)

www.escardio.org/EHRA

EHRA Practical Guide, Europace, 2015
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Emergency surgery in patients receiving NOACs

- Surgeons should assess the urgency of the surgery against the risk of bleeding complications, 

and an individualised clinical judgement is essential.

- When the procedure cannot be postponed  and residual  anticoagulant  activity of NOACs is 

detected, in patients at high risk of   bleeding  the prophylactic use of an antidote  of haemostatic 

blood products such as prothrombin complex concentrate (PCC) for reversal of the effects of 

NOACs should be considered. 

- However, in case of severe bleeding, antidote or PCC should be used.

Patients undergoing an urgent surgical 
intervention  

Imberti, Clin Appl Thromb Haemost, 2013 (mod)  


