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Use of reversal strategies in patients on 
oral antithrombotic drugs: 2 key scenarios 

Ø Ongoing major life-threatening bleeding

Ø Threat of major bleeding (e.g. non-
deferrable surgery). 
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Ø When to reverse?
Ø How to reverse?
Ø Monitoring of reversal
Ø When to restart? 
Ø Hospital-wide interdisciplinary policy
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Real-world safety and efficacy of direct oral anticoagulants in atrial 
fibrillation: a systematic review and meta-analysis of 605 771 pts

Menichelli D et al. Eur Heart J Cardiovasc Pharmacother 2021;7:f11–9.
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van Es N et al. Eur Heart J 2023 in press

DOACs pharmacokinetics
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Hemodynamic instability

Life-threatening, critical site, or not responsive 
to maximal supportive measures?

Clinically overt bleeding with Hb decrease ≥2 
g/dL or administration of ≥2 units RBCs
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Life-threatening, critical site, or not responsive 
to maximal supportive measures?

Demonstration or reasonable expectation of 
clinically relevant plasma OAC levels?

YES
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Is DOAC present in “significant” quantity?

Challenge 1. No established tehrapeutic ranges
Challenge 2. No threshold for clinically significant 
anticoagulant effect
Challenge 3. Routine  coagulation test not accurate 
or reliable
Challenge 4. Specific tests are accurate and reliable 
but not readily available
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Life-threatening, critical site, or not responsive 
to maximal supportive measures?

Demonstration or reasonable expectation of 
clinically relevant plasma OAC levels?

YES

YES

REVERSAL
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Ø When to reverse?
Ø How to reverse?
Ø Monitoring of reversal
Ø When to restart? 
Ø Hospital-wide interdisciplinary policy



Del presente documento è severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 

27 giugno 2023
Palazzo del Pegaso - Sala Affreschi, Via Cavour, 4 Firenze

CON IL CONTRIBUTO NON CONDIZIONANTE DI
Tavola rotonda

SULLA CORRETTA GESTIONE DELLE COMPLICANZE EMORRAGICHE DA NUOVI ANTICOAGULANTI ORALI:
appropriatezza nell’uso degli antidoti

ISO 9001

Strategies to prevent or stop major bleeding 
associated with oral antithrombotic therapy 

Cao D et al. Eur Heart J 2023; 44: 1780–1794
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Application and effect of idarucizumab and andexanet alpha

Steffel J et al. Europace 2021; 23: 1612–1676
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Pollack CV et al. N Engl J Med 2017;377: 431–441
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Idarucizumab for Dabigatran Reversal — Full Cohort Analysis

Pollack CV et al. N Engl J Med 2017;377: 431–441
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Side Effects

Pollack CV et al. N Engl J Med 2017;377: 431–441
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ANNEXA-4 Study Design

Connolly SJ et al. N Engl J Med 2019;380:1326–1335
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Connolly SJ et al. N Engl J Med 2019;380:1326–1335

Reversal of anti-FXa activity



Del presente documento è severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 

27 giugno 2023
Palazzo del Pegaso - Sala Affreschi, Via Cavour, 4 Firenze

CON IL CONTRIBUTO NON CONDIZIONANTE DI
Tavola rotonda

SULLA CORRETTA GESTIONE DELLE COMPLICANZE EMORRAGICHE DA NUOVI ANTICOAGULANTI ORALI:
appropriatezza nell’uso degli antidoti

ISO 9001

Main Results: Effective Hemostasis 
at 12 Hours Post Andexanet

* Of 204 patients, 171 (84%) were “excellent” and 33 (16%) were “good”

Connolly SJ et al. N Engl J Med 2019;380:1326–1335
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Safety –Thrombotic Events

Connolly SJ et al. N Engl J Med 2019;380:1326–1335
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Safety –Mortality

Connolly SJ et al. N Engl J Med 2019;380:1326–1335



Del presente documento è severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 

27 giugno 2023
Palazzo del Pegaso - Sala Affreschi, Via Cavour, 4 Firenze

CON IL CONTRIBUTO NON CONDIZIONANTE DI
Tavola rotonda

SULLA CORRETTA GESTIONE DELLE COMPLICANZE EMORRAGICHE DA NUOVI ANTICOAGULANTI ORALI:
appropriatezza nell’uso degli antidoti

ISO 9001

Andexanet Alfa for Specific Anticoagulation Reversal in Patients 
with Acute Bleeding during Treatment with Edoxaban

Benz AP et al. Thromb Haemost 2022;122:998–1005

Excellent or good
Hemostasis: 78.6%

Thrombotic events 11%
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Ø Lack of direct comparison against PCCs. With the 
approval of andexanet alfa, the manufacturer has agreed 
to conduct a RCT (ANNEXA-I NCT03661528) assessing the 
effectiveness vs usual care in reversing FXa inhibitors

Ø High cost
Ø Concerns about the risk of thromboembolic events leading 

to a black box warning by the FDA
Ø Andexanet is not approved for reversal of anticoagulation

for emergent/urgent invasive procedures
Ø Because andexanet reverses heparin, its use is 

problematic in pts who require urgent cardiac surgery, 
procedures where large doses of UFH are routinely used.

The current role of andexanet in clinical practic:
is it controversial? 
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Clinical Relevance of Clinical Studies of 4F-PCC for 
Treatment of Bleeding Related to DOACs

Sarode R et al. Ann Emerg Med. 2023 in press
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Clinical Relevance of Clinical Studies of 4F-PCC for 
Treatment of Bleeding Related to DOACs

Sarode R et al. Ann Emerg Med. 2023 in press

Data supporting the use of 4F-PCCs in 
such patients are derived primarily from 

assessments of clinical efficacy based on 
review of medical records in small 

observational studies
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Gómez-Outes, A. et al. J Am Coll Cardiol. 2021;77:2987–3001

Meta-Analysis of Reversal Agents for Severe Bleeding 
Associated With DOACs



Del presente documento è severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 

27 giugno 2023
Palazzo del Pegaso - Sala Affreschi, Via Cavour, 4 Firenze

CON IL CONTRIBUTO NON CONDIZIONANTE DI
Tavola rotonda

SULLA CORRETTA GESTIONE DELLE COMPLICANZE EMORRAGICHE DA NUOVI ANTICOAGULANTI ORALI:
appropriatezza nell’uso degli antidoti

ISO 9001

Ø Fifty-eight of the 60 studies were retrospective 
cohorts and 45 had a high risk of bias

Ø Poor reporting of some important clinical data in 
the studies

Ø Tools to assess hemostasis are complex and 
subjective

Meta-Analysis of Reversal Agents for Severe Bleeding 
Associated With DOACs: PITFALLS
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Andexanet alfa versus 4-PCC for the reversal of 
apixaban or rivaroxaban-associated ICH

Ø Parsels KA et al. Am J Emerg Med. 2022;55:16-19.
Ø Pham H et al. Am J Emerg Med. 2022; 55:38-44.
Ø Costa OS et al. Critical Care 2022; 26:180
Ø Troyer C et al. Journal of Thrombosis and 

Thrombolysis 2023; 55:149–155  
Ø Lipski M et al. Journal of Thrombosis and 

Thrombolysis 2023; 55:519–526
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Cohen AT, JACEP Open 2022;3:e12655.

Thirty-day mortality with andexanet alfa vs 4-PCC therapy for 
life-threatening direct oral anticoagulant-related bleeding. 
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Real-world clinical outcomes among US Veterans with oral 
FXa inhibitor–related major bleeding treated with 

andexanet alfa or 4-F PCC

Sutton SS et al. Journal of Thrombosis and Thrombolysis May 2023  

Propensity score–weighted Cox models reveal a 69% lower hazard 
of in-hospital mortality for those treated with andexanet alfa (HR 
0.31, 95% CI 0.14–0.71) compared to those treated with 4 F-PCC 
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DOACs REVERSAL: GUIDELINES
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Fanikos J et al. Journal of Medical Economics 2022; 25:309–320

Cost-effectiveness of andexanet vs 4-PCC for the 
treatment of oral factor Xa inhibitor-related ICH in the US
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“Andexanet alfa is preferable to 4F-PCC for treatment of 
patients with major bleeding on oral direct FXa inhibitors”

2020 ACC Expert Consensus Decision Pathway on 
Management of Bleeding in Patients on Oral Anticoagulants

Tomaselli et al. JACC 2020; 76:594-622

Ø The approval of andexanet alfa was based on the results of the 
ANNEXA-4 trial that demonstrated both reversal of anticoagulant 
effect and evidence of clinical hemostasis determined by blind 
outcome adjudication;

Ø Data supporting the use of 4F-PCC in such patients are derived 
primarily from assessments of clinical efficacy based on review of 
medical records in small observational studies; 

Ø Andexanet alfa is the only treatment approved by the FDA for 
apixaban- and rivaroxaban-associated major bleeding. 
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2020 ACEP Multidisciplinary Expert Panel 
Recommendations on Anticoagulant Reversal Strategies 

in the Emergency Department Setting
For the patient receiving a DOAC, replacement with PCC is presumed 

to overwhelm the Xa or direct thrombin inhibitor and restore 
hemostasis. However, supporting evidence is limited: the studies are 
small case studies or series, have a convenience population without 
prespecified inclusion or endpoint criteria, and lack FDA approval. 

Therefore, we suggest PCC only if first-line reversal agents (eg, 
idarucizumab, andexanet alfa) are unavailable 

Baugh CW et al. Ann Emerg Med. 2020;76: 470-485
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The European guideline on management of major 
bleeding and coagulopathy following trauma: 6th edition

Rossaint et al. Critical Care 2023; 27:80

6 European professional societies: ESAIC, ESICM, ESS, ESTES, EuSEM and NATA    



Del presente documento è severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 

27 giugno 2023
Palazzo del Pegaso - Sala Affreschi, Via Cavour, 4 Firenze

CON IL CONTRIBUTO NON CONDIZIONANTE DI
Tavola rotonda

SULLA CORRETTA GESTIONE DELLE COMPLICANZE EMORRAGICHE DA NUOVI ANTICOAGULANTI ORALI:
appropriatezza nell’uso degli antidoti

ISO 9001

Ø When to reverse?
Ø How to reverse?
Ø Monitoring of reversal
Ø When to restart? 
Ø Hospital-wide interdisciplinary policy
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Idarucizumab: continued clinical and laboratory monitoring 
is strongly advised, since a 5 g dose may not completely 
neutralize an exceptionally high level of dabigatran (e.g. in 
case of overdose or CKD). Also, low levels of dabigatran may 
reappear after 12–24 h

Andexanet: anticoagulant activity may re-appear after 
cessation of the infusion

Monitoring of reversal
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Monitoring of reversal
Ø Drug monitoring in DOAC-treated patients is not readily 

available. Non-specific coagulation tests that are widely 
available may serve as a screening test for dabigatran (aPTT), 
and for rivaroxaban and edoxaban (PT), while they are less 
sensitive for apixaban. 

Ø Prolonged aPTT and PT suggest on-therapy or above on-
therapy DOAC levels, but normal aPTT and PT may not 
exclude on-therapy levels

Ø DOACs levels <30 ng/mL (the lower limit of detection for some 
assays) or <50 ng/mL have been suggested as thresholds to 
evaluate efficacy of reversal
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2021 EHRA Practical Guide on the Use of 
DOACs in Patients with AF

Steffel J et al. Europace 2021; 23: 1612–1676

Restarting of 
anticoagulation 

post ICH
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Given that this is a novel agent with an uncertain risk-benefit
trade-off and significant cost, robust protocols with 

appropriate gatekeeping are important to ensure consistent 
use that is appropriately restricted whilst avoiding delay.

Glancy P et al. eJHaem. 2023;4:298–300

Protocol in place                         58%  
Protocol in development            11%
No protocol                                  11%
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Ø The benefit of reversing DOAC effects should always be 
weighed against the potential harm related to prothrombotic 
effects. 

Ø The use of reversal agents should only be considered in case 
of major, life-threatening bleeding not responsive to maximal 
supportive measures where there is concomitant evidence or 
reasonable suspicion of clinically relevant drug levels

Ø Although a direct comparison against PCCs is lacking (a 
specific RCT is ongoing) andexanet alfa has improved 
efficacy compared with 4F-PCCs in propensity-matched 
studies

Ø Guidelines recommend first-line use of andexanet alfa or 
idarucizumab when emergency DOAC reversal is required to 
manage ongoing major bleeding

CONCLUSIONS
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