
PMB and the management
of patients on 

oral anticoagulants

Domenico Prisco
DMSC, Università di Firenze
SOD Medicina Interna Interdisciplinare
AOU Careggi, Firenze

Special Conference
Il Patient Blood Management: non solo una questione di ferro e anemia
Roma, 15 ottobre 2015



Il/La sottoscritto/a, in qualità di Relatore 
dichiara che

nell’esercizio della Sua funzione e per l’evento in oggetto, DI NON ESSERE in alcun 
modo portatore di interessi commerciali propri o di terzi; e che gli eventuali rapporti 
avuti negli ultimi due anni con soggetti portatori di interessi commerciali non sono 
tali da permettere a tali soggetti di influenzare le mie funzioni al fine di trarne 
vantaggio.

oppure

X negli ultimi due anni ha avuto i seguenti rapporti anche di finanziamento con i 
soggetti portatori di interessi commerciali in campo sanitario:

Bayer
BMS‐Pfizer
Boehringer Ingelheim
Daiichi Sankyo
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Liumbruno GM. Blood Trans  2011
Nichols WL,  Haemoph  2008
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The question of whether antithrombotic 
therapy should be suspended in a patient 
who will be undergoing an invasive 
procedure involves balancing the risk of 
postprocedural bleeding with continued 
treatment against the thrombotic risk with 
suspension of treatment and use of 
bridging anticoagulation therapy
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Invasive procedures where the bleeding risk is low and oral 
anticoagulation can often be continued

Patel J, Br J of Hematol 2013
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ACCP risk stratification of patients treated with oral 
anticoagulants 

(Douketis, 2012)

Patel J, Br J of Hematol 2013
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ASSESSMENT OF THROMBOTIC RISK

Baron H, N Engl J Med 2013

CHADS2 Scoring System for Assessing the Risk of Stroke among Patients 
with Atrial Fibrillation
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Camm J et al Eur Heart Journal 2010
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Approach to Bridging Therapy

Baron H, N Engl J Med 2013
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Guidelines applied at King’s College Hospital for oral 
VKA therapy

Patel J, Br J of Hematol 2013
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Overview of Traditional Antithrombotic 
Agents

Baron H, N Engl J Med 2013
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Adverse events suffered by patients in the  REGIMEN Registry
(Observational - Spyropoulos et al, 2006)

Patel J, Br J of Hematol 2013
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Bridging Therapy

Siegal D, Circulation 2012
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Forest plot of thromboembolic events

Siegal D, Circulation 2012



Special Conference
Il Patient Blood Management: non solo una questione di ferro e anemia
Roma, 15 ottobre 2015

Forest plot of overall bleeding events

Siegal D, Circulation 2012



Special Conference
Il Patient Blood Management: non solo una questione di ferro e anemia
Roma, 15 ottobre 2015

Forest plot of major bleeding events

Siegal D, Circulation 2012
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Conclusion

Siegal D, Circulation 2012

We found that VKA-treated patients who require an elective
surgical or invasive procedure and receive periprocedural
bridging anticoagulation with LMWH appear to be at increased
risk of overall and major bleeding and at similar risk
of thromboembolic events compared with non bridged patients.
The ACCP and other antithrombotic guidelines advocate
that bridging anticoagulation should be undertaken with
consideration of individual patient thromboembolic risk and
procedural bleeding risk by balancing expected benefits and
harms.
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Douketis J, NEJM 2013
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Douketis J, NEJM 2015
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Douketis J, NEJM 2015

Study Outcome 
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Douketis J, NEJM 2015

Conclusion

In the BRIDGE trial, we found that for patients with 
atrial fibrillation who require temporary interruption of 
warfarin treatment for an elective operation or other 
elective invasive procedure, a strategy of forgoing 
bridging anticoagulation was noninferior to 
perioperative bridging with low-molecular-weight 
heparin for the prevention of arterial 
thromboembolism.
The strategy of forgoing bridging treatment also
decreased the risk of major bleeding
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Pengo V,  TH 2009
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Pengo V,  TH 2009

Anticoagulation Protocols Applied According 
to Patient Thromboembolic Risk
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Pengo V,  TH 2009

Study Flow-Chart
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Pengo V,  TH 2009

Thromboembolic Event Details
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Pengo V,  TH 2009

Conclusion

The incidence of thromboembolic events was 
low. 
All 5 thromboembolic events occurred in high 
thromboembolic- risk patients  resulting in an 
incidence 1.7%.
We also found a low incidence of bleeding 
events (major bleeding, 1.2%).
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Modificata da Heidbuchel H et al, Europace 2013
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Enriquez A, Europace 2015

Pharmacokinetic characteristics of new oral 
anticoagulants
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Modificata da Pengo V, TH 2011
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Heidbuchel H, Europace 2015

Approved European labels for NOACs and their 
dosing in CKD
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Last intake of drug before elective surgical 
intervention

Heidbuchel H, Europace 2015
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Modificata da Heidbuchel H et al, Europace 2013
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Patients requiring an urgent surgical intervention

If an emergency intervention is required, the 
NOAC should be discontinued.

Surgery or intervention should be deferred, if 
possible, until at least 12 h and ideally 24 h after 
the last dose.

Heidbuchel H, Europace 2015
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Enriquez A, Europace 2015

Strategies for anticoagulation reversal in bleeding
associated with warfarin and new oral 

anticoagulants



Special Conference
Il Patient Blood Management: non solo una questione di ferro e anemia
Roma, 15 ottobre 2015

Enriquez A, Europace 2015

Management of bleeding associated with NOACs
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Enriquez A, Europace 2015

Comparison of specific antidotes for NOACs
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Pollack C, NEJM 2015
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Pollack C, NEJM 2015

Comparison of specific antidotes for NOACs

Idarucizumab rapidly and completely reversed the 
anticoagulant activity of dabigatran in 88 to 98% of 
patients. There were no safety concerns among the 
90 patients involved in this study — including 
patients who were given idarucizumab on clinical 
grounds but were later found to have had normal 
results on clotting tests at baseline — or among the
more than 200 volunteers who were administered
idarucizumab in previous studies
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Bauer K, NEJM 2015

…..group of patients had little or no circulating 
anticoagulant in their blood and would not be expected 
to benefit from the administration of idarucizumab.
Thus, it will be useful to have activity measurements
available for the various direct oral anticoagulants in 
real time to help guide the treatment of such patients 
and to prevent overutilization of what will surely be a 
costly medication
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Beyer-Westendorf I , Europace 2014
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Beyer-Westendorf I , Europace 2014

Effectiveness and safety outcomes of 863 interventional or surgical procedures in NOAC 
patients at Day 30+5 post-procedure, according to heparin bridging
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Beyer-Westendorf I , Europace 2014

Uni- and multivariate analyses of potential risk factors 
for major bleeding events
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Beyer-Westendorf I , Europace 2014

Uni- and multivariate analyses of potential risk factors 
for major bleeding events

Our data indicate that interventional procedures are common in 
anticoagulated patients and mostly consist of minimal or minor 
procedures. 
Rates of complications are low and fatal complications seem to 
be very rare, indicating that peri-interventional short-term 
interruption of NOAC in daily care is safe. 
Bleeding complications are more common than cardiovascular 
complications and, in a relevant proportion, related to major 
procedures or to the peri-procedural heparin bridging (which is 
similar to VKA patients bridged for invasive procedures)
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Baron T, NEJM 2013

Resumption of antithrombotic therapy
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Shulman S, JTH 2014
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Shulman S, JTH 2014

Histogram of the primary efficacy outcome
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Shulman S, JTH 2014

Conclusion

We conclude that resumption of warfarin after minor 
moderately invasive surgery with two initial loading 
doses leads to faster achievement of therapeutic INRs. 
For patients receiving postoperative bridging with 
heparin until INR becomes therapeutic, our regimen 
results in a shorter duration of parenteral treatment, 
which is inconvenient for patients and costly
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When to restart the non-vitamin K
antagonist anticoagulants?

Heidbuchel H, Europace 2015

For procedures with immediate and complete 
haemostasis, the NOAC can be resumed 6–8 h 
after the intervention. The same applies after 
atraumatic spinal/epidural anaesthesia or clean 
lumbar puncture (i.e. non-bloody tap).

For many surgical interventions, however, resuming 
full dose anticoagulationwithin the first 48–72 h after 
the procedure may carry a bleeding risk that could 
outweigh the risk of cardio-embolism.
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When to restart the non-vitamin K
antagonist anticoagulants?

Heidbuchel H, Europace 2015

For procedures associated with immobilization, it 
is considered appropriate to initiate a reduced 
venous thromboprophylactic (e.g. 0.5 mg/kg/day 
of enoxaparin) or intermediate dose of LMWHs (e.g. 
1mg/kg/day of enoxaparin) 6–8 h after surgery if 
adequate haemostasis has been achieved, whereas 
full therapeutic anticoagulation by restarting 
NOACs is deferred 48–72 h after the invasive 
procedure


