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US Emergency Department Visits for Outpatient 
Adverse Drug Events, 2013-2014
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58 EDs in the United States:
prevalence of ED visits for adverse drug events was 4 per 1000 
individuals in 2013 and 2014.
The most common drug classes implicated were anticoagulants, 
antibiotics, diabetes agents, and opioid analgesics.



Bleeding related to oral anticoagulants: Trends in US 
emergency department visits, 2016-2020

Geller, Thromb Res 2023 

DOAC: 5.9 ED visits per 100 patients dispensed DOACs 

Warfarin: 13.0 ED visits per 100 patients dispensed warfarin 

The number of patients prescribed any OAC increased 17.8 % DOAC

Warfarin



Bleeding warfarin vs DOAC

Ruff, Lancet 2014
Raval, Circulation 2017
Chai-Adisaksopha, JTH 2015

ICH Incidence (% per year) Case fatality rate (%)

Warfarin 0.2 - 0.4 45-50

DOAC 0.1 – 0.2 59
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Giuseppe 85 y

March 24th admitted (11.00 p.m.) for melena for 5 days and hypotension.

Medical history: systemic arterial hypertension, atrial fibrillation, previous AMI, 
abdominal aortic aneurysm, PAD, diverticulosis of the colon, chronic renal failure 

(stage 3). Last edoxaban 30 mg intake h 8.00 a.m. (15 h before admission)

Clinical examination: alert, conscious, mild epigastric abdominal pain. BP 89/70 
mmHg, HR 88 bpm, SpO2 92% room air

Blood sample: WBC 8720/uL, Hb 7.7g/dL, PLT 220000/uL, creatinine 1.36 mg/dl 
(CrCl 39 ml/min), INR 1.37



How would you manage this patient?

Andexanet alpha (PCC if not available)

Fluids and red blood cell transfusions

Fresh frozen plasma and vitamin K

Norepinephrine and tranexamic acid



J Thromb Haemost 2016



2020 ESC Guidelines for the diagnosis and management of AF
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Main inclusion criteria
✔ Last Fxa inhibitor intake < 18 h (ANNEXA-4)
✔ Last Fxa inhibitor intake < 15 h (ANNEXA-I)
✔ FIIa inhibitor, group B intervention < 8 h (REVERSE-AD)



Marta 68 y

Feb 19th admitted (11.00 a.m.) for major trauma (pedestrian against car).

118 territorial emergency administered tranexamic acid + pelvic binder applied.

Clinical examination: alert but confused, unable to provide her medical history or 
medications, complains of pelvic pain. BP 105/65 mmHg, HR 110 bpm, SpO2 94% 

room air.

Blood sample: WBC 9130/uL, Hb 10.9g/dL, PLT 310000/uL, creatinine 0.87 mg/dl, 
INR 1.1, aPTTR 0.9, fibrinogen 256 mg/dl.

CT scan: fracture of the pelvis, hematoma of the psoas muscle and the left quadriceps 
femoris muscle, no signs of active bleeding. Small subdural hematoma (7 mm).

Medical history (husband): systemic arterial hypertension, atrial fibrillation, current 
smoker. Last apixaban 5 mg intake at 8 a.m. (3 hours before).



How would you manage this patient?

Andexanet alpha (PCC if not available)

Fluids and red blood cell transfusions

Fresh frozen plasma and vitamin K

Norepinephrine and tranexamic acid



“Growth” occurs more often and over a longer 
time period in OAT-ICH compared to S-ICH

Adapted from: Flibotte, Neurology 2004



Predictors of severe intracerebral hemorrhage 
expansion

Morotti, European Stroke Journal  2024

A total of 1472 patients with spontaneous ICH were included, of whom 223 (15.2%) had sHE.



European Guidelines and Consensus

Consider activated charcoal if known ingestion 2-4 h
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Steffel, Europace 2021



Specific reversal
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Connolly, NEJM 2024

The trial did not have sufficient power or information to draw conclusions about the effect of 
andexanet on mortality: 30-day death A=27.8% vs UC=25.5%



Main exclusion criteria

✔ Hematoma volume > 60 
ml

✔ NIHSS > 35 
✔ Glasgow Coma Scale < 

7
✔ Surgery planned < 12 h

…Before the protocol was amended, 34 
patients in whom the primary site of 
hemorrhage was subdural or subarachnoid 
were enrolled (22 patients [9.8%] in the 
Andexanet group and 12 patients [5.3%] in 
the usual-care group). Subsequently, only 
patients with intracerebral hemorrhage 
were eligible...

Connolly, NEJM 2024



Specific reversal

Chaudhary JTT 2019



RE-VERSE-AD
Idarucizumab for Dabigatran Reversal — Full Cohort Analysis

503 patients were enrolled: 301 in 
group A (uncontrolled bleeding), 
and 202 in group B (urgent 
procedure within 8h).

Group A (45.5% GI bleeding and 
32.6% ICH) median time to the 
cessation of bleeding was 2.5 
hours. 

Group B median time to the 
initiation of the intended 
procedure was 1.6 hours.

Pollack, NEJM 2017 

Plasma 
concentration of 

unbound 
dabigatran30-day death 12%



ANNEXA-4
Full Study Report of Andexanet Alfa for Bleeding Associated with Factor Xa Inhibitors

342 patients who had acute MB within 18 
hours since last dose (factor Xa inhibitor).

ICH 71.3%, GI bleeding 22.3%.

Andexanet markedly reduced anti–factor Xa 
activity, and 82% of patients had excellent or 
good hemostatic efficacy at 12 hours.

Milling, Circulation 2023

Apixaban

Rivaroxaban

Edoxaban

30-day deaths 15.7%



Prothrombin Complex Concentrate for Major Bleeding on Factor Xa 
Inhibitors: A Prospective Cohort Study

Patients on apixaban or rivaroxaban with a major bleed received PCC 2,000 U (fixed dose)

P.O. To evaluate the haemostatic effectiveness at day one

Schulman, Thromb Haemost 2018

66 patients included: rivaroxaban 56%, apixaban 44%

ICH= 36 GIB= 16

% %

67 69

17 12

17 19

PCC may have a beneficial effect, the risk of thromboembolism after reversal has to be taken into account (5 
major thromboembolic events).



Reversal agents for oral anticoagulant‑associated 
major or life‑threatening bleeding

ANNEXA-I                     Andexanet                                                                 263      263                                    10.3                          27.8
                                       Usual care                                                                  267      267                                    5.6                            25.5

Moia, Intern Emerg Med 2019



Reversal agents for oral anticoagulant‑associated 
major or life‑threatening bleeding

Moia, Intern Emerg Med 2019



Thromb Haemost 
2024

842 patients in 5 studies
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Conclusions

✔Knowing the type and last intake of anticoagulant treatment is 
crucial

✔The decision-making should be based on bleeding severity

✔Local assets/resources should be known

✔Future studies should assess the clinical role of DOAC levels and 
reversal agents



THANK YOU


