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Update on Antithrombotics and Bleeding   
Case-Load & Case-Mix in the ED

  Il sanguinamento:
  una frequente causa di accesso al Pronto Soccorso
  nel follow-up dei pazienti in terapia anticoagulante…                                             



SIMEU Toscana 

Bleeding at the Emergency Department 

Survey ASL NordOvest SSN Toscana
Apuane Community Hospital, Massa
Catchment area: 250.000 inhabitants

4.430 patients enrolled,  
3-year Survey 2015-2017

Real-Life Evidence



Bleeding Events (n=4.430)

Major bleeding 
1,504 (34%) 

Admission 
1,088 (92%) 

Reversal 
Treatment 
130 (11%) 

Blood 
Transfusion 

82 (7%) 

One-Month 
Death 

32 (2.7%) 

Three-Month 
Death 

37 (3.1%) 

Six-Month 
Death 

55 (4.6%) 

Twelve-Month 
Death 

68 (5.7%) 
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59% 
antiaggreganti

Ospedale Apuane Massa; data on file



P value: emorragia maggiore versus minore

Antiaggreganti 270 32% p<0.001
Anticoagulanti 1377 91% p<0.001

P value: anticoagulanti vs antiaggreganti = 0.100

Pazienti in terapia con nuovi anticoagulant orali e sanguinamento al DEA

Ospedale Apuane Massa; data on file



P value: emorragia maggiore versus minore

Antiaggreganti 270 32% p<0.001

Anticoagulanti 1377 91% p<0.001
P value: anticoagulanti vs antiaggreganti = 0.100

 Totale Sanguinamenti
% di Pz versus catchment area, Massa

Terapia Anticoagulante
(catchment area Ospedale Apuane, Massa)

Totale NAO 144 2.6% 5.505

Coumadin Warfarin 433 3.9% 11.046

Pazienti in terapia con nuovi anticoagulant orali e sanguinamento al DEA

Ospedale Apuane Massa; data on file



Major Bleeding; n=1185(38,9%) p value

Mean Age (year ± s.d.) 74±16 <0.001

Hypertension (n;%) 613 (51,7%) <0,001

Diabetes Mellitus (n;%) 264 (22,3%) <0,001

Hypercholesterolemia (n;%) 229 (19,3%) <0,001

CHA2D2VASC≥2 (n;%) 382 (64,3%) <0.001

Kidney Disease (n;%) 76 (6,4%) <0,001

Chronic Obstructive Pulmonary Disease (n;%) 128 (10,8%) <0,001

Pulmonary Embolism (n;%) 24 (2%) 0,005

Cancer (n;%) 204 (17,2%) <0,001

Ischemic Vascular Disease (n;%) 329 (27,8%) <0,001

Anti-coagulants, (n;%) 287(24,2%) <0,001

Anti-platelets, (n;%) 388 (32,7%) <0,001

Table 1. Baseline clinical characteristics, comorbidities and ongoing antithrombotics in patients with major bleeding events. (n=1,185). p value versus minor bleeding
 



Patients enrolled; n=3.048 (100%) Major Bleeding; n=1185(38,9%) p value

Partial Thrombin Time (n%) 30±9 <0,001

White Blood Cells (n°/°°) 10,1±6,6 <0,001

Fibrinogen (mg/dL) 434±202 0,001

D-Dimer (md/dL) 1734±3055 <0,001

Glucose (mg/dL) 146±61 <0,001

Creatinine (mg/dL) 1,2±0,7 <0,001

Glomerular Filtration Rate (ml/min) 71±26 <0,001

Table 1. Baseline laboratory tests in patients with major bleeding events. (n=1,185). p value versus minor bleeding



Anticoagulation 
treatment strategy               

Patients with ongoing 
anticoagulation in the 

catchment area 200,000 
inhabitants     

(n=16.551) 

Major Bleeding events 
according to 

anticoagulation 

(n= 577) 

Chi square  
Yates’ 

correction

 p value

Dabigratan  1.887 (11.4%) 58 (10.1%)

0.374
Rivaroxaban 2.156 (13.0%) 55 (9.5%)

Apixaban  1.143 (6.91%) 24 (4.2%)

Edoxaban 319 (1.93%) 7 (1.2%)

Total DOACs 5.505 (33.3) 144 (25.0%)
<0.0001

Total Warfarin 11.046 (66.7%) 433 (75.0%)

Major bleeding events in the subsets of patients 
with different anticoagulants treatment strategy (n=577).



  La terapia 

  anticoagulante o antiaggregante

  aumenta il rischio di sanguinamento

Al PS il sanguinamento  rappresenta una frequente causa di accesso



Atrial Fibrillation
2016 ESC Guidelines for the management of atrial fibrillation (Eur Heart J 2016. doi: 10.1093/eurheartj/ehw210)

Pulmonary embolism
2016 ACCP Guidelines. VT and PE guidelines. Chest 2016
2014 ESC Guidelines. Guidelines for the management of PE. Eur Heart J 2014

Acute Coronary Syndrome
2012 ESC Guidelines for the management of AMI in patients presenting with STEACS (Eur Heart J 2012).
2015 ESC Guidelines for the management of ACS in patients presenting without STEACS (Eur Heart J 2015). 

International Society of Thrombosis and Haemostasis
2005 Definition of major bleeding in clinical investigations… J Thromb Haemost 3(4) 692-4   
2011 Standardized bleeding definition for cardiovascular clinical trials Circulation 2011, 123: 2736-47.

 

Antithrombotics: Prevention &Treatment Strategy 



Risk of events
Risk of bleeding

ThrombosisHemostasis

…two sides of the same coin

Degree of Anticoagulation

R
is

k

Bilancing Events and Bleeding 



JAMA. 2006;296(15):1858-1866. doi:10.1001/jama.296.15.1858

National Surveillance of Emergency Department Visits 
for Outpatient Drug Events

Warfarin, ASA, Clopi

6.2+2.5+1.6

= 10.3%



Emergency Hospitalizations for Adverse Drug Events in Older Americans. 
Budnitz DS. N Engl J Med 2011; 365: 2002-12 

Emergency hospitalization for adverse drug events



The estimated annual population rate of adverse drug events (dotted line) is 2.4 per 1000 (95% confidence interval, 1.7-3.0). Error bars 
represent 95% confidence intervals. Data are from the 2004-2005 National Electronic Injury Surveillance System–Cooperative Adverse Drug 
Event Surveillance project.

Figure Legend: 

JAMA. 2006;296(15):1858-1866. doi:10.1001/jama.296.15.1858

National Surveillance of Emergency Department Visits for 
                                        Outpatient Adverse Drug Events

 National Surveillance of Emergency Department Visits for 
        Outpatient Adverse Drug Events



 

      In Pronto Soccorso

 sanguinamento spontaneo-
in terapia antitrombotica- 

post traumatico- 

Update on Antithrombotics and Bleeding   
Case-Load & Case-Mix in the ED



Subcommittee of Control of Anticoagulation
International Society on Thrombosis and Haemostasis, 2005

 2005 Definition of major bleeding in clinical investigations. J Thromb Haemost 3(4) 692-4   

Emorragia Maggiore Emorragia Life-Threatening
Riduzione Hb ≥ 2 g/dL Emorragia Fatale

Necessità trasfusione ≥2U GRC Emorragia intracranica sintomatica
Sanguinamento in sito critico  
(intracranico, oculare con minus 
visus, spinale, pericardico, 
intraarticolare, intramuscolare con 
sindrome compartimentale, 
retroperitoneale

Riduzione Hb ≥ 5 g/dL

Necessità trasfusione ≥4U GRC
Sanguinamento richiedente 
supporto inotropo
Sanguinamento richiedente 
trattamento chirurgico urgente



Emorragia Maggiore

1) Emorragia fatale

2) Sanguinamenti sintomatici in una delle seguenti sedi critiche:
    -emorragie intracraniche
    -ematoma spinale
    -ematoma intraoculare
    -ematoma retroperitoneale
    -emartro
    -emopericardio
    -emorragia intramuscolare con sindrome compartimentale

3) Emorragie con perdita acuta di ≥2 g/dl di Hb 
                                          o necessità trasfusione ≥2 Unità di GRC

4) Sanguinamento richiedente supporto inotropo
           Sanguinamento richiedente trattamento chirurgico urgente

International Society of Haemostasis & Thrombosis
Classificazione Clinica Emorragie 

 2005 Definition of major bleeding in clinical investigations. J Thromb Haemost 3(4) 692-4   



Quando :

Osservare
Monitorare           
Ricoagulare
Trasfondere

 
  

Giovanni di Paolo di Grazia 
(Siena, 1398-1482) 
Detail of the Beheading of 
St. John the Baptist, 
The Art Institute of Chicago.

 …PS      

-Endoscopia digestiva  
-AngioTC per diagnosticare
-Radiologo interventista per trattare

 …Sala  









Emergency Medicine





Korean J Radiol 13 suppl 1 2012



Korean J Radiol 13 suppl 1 2012









          Embolization in Trauma

- Angiography supplanted by CT

- Liver and Spleen susceptible to blunt and penetrating trauma
  embolization feasible (liver dual blood supply, spleen rich collateral   
  network) 

     Splenic Laceration 
Sclafani et al reported an 84% salvage rate

Shanmuganathan et al reported a 94% salvage rate

…using splenic embolization







          Embolization in Trauma

- Angiography supplanted by CT

- Liver and Spleen susceptible to blunt and penetrating trauma
  embolization feasible (liver dual blood supply, spleen rich collateral   
  network) 

        Liver Laceration 









Peripheral vascular trauma



Peripheral vascular trauma







Motorcycle accident male 28 years old











Radiologia 
Interventistica

2015 2016 2017

Interventi “elettivi” 10 9 13
Interventi “urgenti” 25 17 23
Totale 35 26 36

Ospedale Apuane , dati on file

Interventi di Radiologia Interventistica
Ospedale Apuane, Massa-Carrara, ASL Nordovest, Toscana

 (censiti sistema OrmaWEB) anni 2015-2017
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Radiologia 
Interventistica

2015 2016 2017

Interventi “per trauma” 8 19 32

Interventi “non trauma” 3 7 4

Totale 11 26 36
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 (censiti sistema OrmaWEB) anni 2015-2017



Radiologia 
Interventistica

2015 2016 2017

Interventi “elettivi” 10 9 13
Interventi “urgenti” 25 17 23
Totale 35 26 36

Ospedale Apuane , dati on file

Radiologia 
Interventistica

2015 2016 2017

Interventi “per trauma” 8 19 32

Interventi “non trauma” 3 7 4

Totale 11 26 36

Radiologia Interventistica 2015 2016 2017

Interventi “per sanguinamento di 
organi o frattura ossea”

1 4 9

Interventi “per sanguinamento in 
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organi o frattura ossea”

1 4 9
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Interventi di Radiologia Interventistica
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Radiologia 
Interventistica

2015 2016 2017

Non-Trauma, 
Distretto:

1 1 ematoma pelvi
1 K vescica
4 aneurisma aa ( arti ed addome)
1 angiodisplasia stomaco-
duodeno

1 K vescica
1 aneurisma aa 
splenica
1 emorragia retto
1 K addome

Trauma, 
Distretto:

5 2 pancreas
1 milza
1 rene
15 addome-bacino

1 pancreas
1 fegato
3 milza
3 rene
1 anca-coscia
23 addome-bacino

Totale 6 26 36
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Conti A. Am J Emerg Med 2017



Conti A.  Am J Emerg Med 2017
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Conti A.  Am J Emerg Med 2017
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Conti A et al Crit Path Cardiol 2018 (in press)

  CHA2D2VASc   



Conti A et al Crit Path Cardiol 2018 (in press)



       Major Bleeding                                                Major Bleeding and Hypertension

Figure 4. 
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Conti A et al Crit Path Cardiol 2018 (in press)

       Major Bleeding                                                Major Bleeding and Hypertension

One-month death One-month death

40%

80%



Conti A et al Crit Path Cardiol 2018 (in press)

p=0.002



   Prevenzione e trattamento 
       del sanguinamento…   

In ambito cardiologico…



SYNERGY

LMWH

ESSENCE

1994 1995 1996 1997 1998 1999 2000 2002 2003 2004 2005 20062001

CURE

Clopidogrel

Bleeding risk

Ischemic risk

GP IIb/IIIa 
blockers

PRISM-PLUS

PURSUIT

ACUITYTACTICS TIMI-18

Early invasive

PCI ~ 5% stents ~85% stents Drug-eluting stents

ISAR-REACT 2

Milestones in Thrombosis Prevention 
(ACS Management)

OASIS-5

Fondaparinux 

Anti-Thrombin Rx

Anti-Platelet Rx

Treatment Strategy

Heparin

Aspirin

Conservative

ICTUS

Bivalirudin

REPLACE 2

S. Manoukian
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In ambito neurologico…

   Prevenzione e trattamento 
       del sanguinamento…   



Major  bleed

Stroke or SEE
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Età <75 anni)
Normopeso >60 Kg
Creatinin clear >50 ml/min

OK
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…sanguinamento 
gastroenterico



• 24000 pts with ACS analyzed from 
GUSTO IIb, PURSUIT and 
PRAGON.

• 10% underwent transfusion.

• Transfusion was associated with 
HR of 3.94 [CI 3.26-4.75] of death.

Rao et al. JAMA. 2004;292:1555-1562

Transfusion: 
Mortality X 4

If Bleeding Kills…Blood Transfusion Do Not Save Lives!

-Blood Transfusion: only to emodynamic stabilization



 Red cell transfusion in post-
CABG and valve pts was studied.

 3000 pts were given old blood (> 
2 weeks) and 3000 pts were 
given new blood (< 2 weeks).

 At 1 year, mortality was 
significantly less in pts given new 
blood (7.4% vs 11%, p < 0.001).

Koch et al. N Engl J Med 2008;358:1229-39.

Blood transfusion do not save lives!



In ambito gastroenterologico…

   Prevenzione e trattamento 
       del sanguinamento…   

Scegliere l’anticoagulazione con minor rischio di sanguinamento gastroenterico



                Guidelines for reversal of anticoagulants                

Anticoagulation Services (https://depts.washington.edu/anticoag/home) February 2016

-Warfarin
-Heparin
-Fondaparinux
-Bivaluridin
-DOACs

New Guidelines for Reversal Anticoagulants in Intraparenchymal Hemorrhage 

Thrombosis and Haemostasis, 2016



Coaugulation cascade



Management of a warfarin-treated patient whose INR exceeds 4. 
A suggested algorithm

Garcia DA, Crowther MA. Circulation 2012; 125:2944-2947.



Garcia DA, Crowther MA. Circulation 2012; 125:2944-2947.

Product for bleeding management of a warfarin-treated patient 



       Guidelines for reversal of anticoagulants                

NEW Guidelines for Reversal of Anticoagulants in Intraparenchymal Hemorrhage 
Anticoagulation Services (https://depts.washington.edu/anticoag/home) February 2016



Trattamenti SPECIFICI da adottare in caso di emorragia maggiore a rischio di vita o 
perdita di organo/funzione in corso di Warfarin
• Sospendere la TAO in corso
• Determinare INR
• Somministrare Vit.K (10mg/100 SF lentamente) efficacia max in 24h
• Concentrati di complesso protrombinico

se INR <2 20 U/Kg
se INR 2-4 30 U/Kg
se INR >4 40 U/Kg
se INR >6 50 U/Kg

Controllare INR dopo 15’ dall’infusione e se >1,5 ripetere lo schema di terapia 
partendo dal valore di INR per ripetere lo schema
• Infondere Plasma  (15 mL/Kg)
• Trasfusione di piastrine se < 60000

                                LG 
FCSA 2014

Reverse dell’anticoagulazione da VKA



                Guidelines for reversal of anticoagulants                

NEW Guidelines for Reversal of Anticoagulants in Intraparenchymal Hemorrhage 
Anticoagulation Services (https://depts.washington.edu/anticoag/home) February 2016



Idarucizumab is recommended to reverse dabigatran anticoagulation in patients requiring 
emergency surgery or with 
life-threatening bleeding

*Idarucizumab is the preferred treatment to reverse dabigatran; PCC, prothrombin complex concentrate; RBC, red blood cell; Anticoagulation Education Task 
Force White Paper: Ageno W et al. Thromb Haemost 2016 

Bleeding or need for surgery in anticoagulated patients

Resume anticoagulant as soon as haemostasis satisfactory and patient stabilized

• Delay or omit the 
next dose

• Evaluate 
concomitant
medication

• Check renal function

• Consider any 
possible underlying 
source of bleeding

• Reassure the patient

• Ensure 
anticoagulation 
continued

• Proceed to surgery 
when necessary
– wait if possible

• Check anticoagulation 
status if time available

• Cross-match blood; 
packed RBC stand-by

• PCC (4 factor) stand-
by

Consider:
• PCC (4 factor)

50 U/kg + 25 U/kg

• aPCC – 50 U/kg, 
up to 200 U/kg

Source control:
• Mechanical 

compression

• Endoscopic, surgical 
haemostasis

• Interventional 
radiological 
haemostasis

Supportive measures:
• Fluid replacement

• Transfusional support

• Maintain diuresis

Mild 
bleeding

Moderate to
severe bleeding

Life-threatening
bleeding

Emergency 
surgery

• For dabigatran:
idarucizumab 5 g*

• For dabigatran:
idarucizumab 5 g*

+ +

81

LG per la gestione di bleeding /intervento



NOAC reversal agents are in development

FXa, activated Factor X

1. Greinacher et al. Thromb Haemost 2015; 2. Schiele et al. Blood 2013; 3. Lu et al. Nat Med 2013; 
4. Ansell et al. N Engl J Med 2014

NOAC reversal agent Target Mechanism of action

Idarucizumab1 Dabigatran Humanized Fab: 
specifically binds dabigatran 
with high affinity2

Andexanet alfa 
(PRT064445)1

FXa inhibitors Recombinant modified FXa: 
competitive affinity for 
direct FXa inhibitors3

Ciraparantag 
(PER977)1

Universal Synthetic small molecule:
hydrogen bonds (NOACs); 
charge–charge interactions 
(heparin)4



Idarucizumab provided immediate, complete, and sustained
reversal of dabigatran anticoagulation in healthy volunteers

dTT, diluted thrombin time. 1. Glund S et al. Lancet 2015; 2. Glund S et al. Thromb Haemost 2015; 3. Glund S et al. ASH 2014

Idarucizumab also showed immediate,
complete, and sustained reversal in elderly
volunteers and those with renal impairment

Dabigatran + placebo (n=9)
Dabigatran + 4 g idarucizumab (day 4) (n=8)

• Mean clotting times reversed to baseline 
immediately after idarucizumab infusion1,2

• Reversal of dabigatran anticoagulation was 
sustained over measurement period1,2

• No procoagulant effects3

Normal upper reference limit (n=86)
Mean baseline (n=86)
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In healthy volunteers, the reversal effects of andexanet 
alfa were not sustained beyond the 2-hour infusion 

1. Siegal DM et al. N Engl J Med 2015

Andexanet
alfa

End of
bolus

End of
infusion
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ANNEXA-A1

Volunteers on
apixaban

Andexanet 400 mg intravenous 
bolus, plus 4 mg/minute infusion
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ANNEXA-R1

Volunteers on
rivaroxaban

Andexanet 800 mg intravenous 
bolus, plus 8 mg/minute infusion

300

400

200

100
Based on studies in volunteers, dosing is different for 
rivaroxaban and apixaban



Anyway at the end of our work and strengths…in the ED



…via ringrazio per l’attenzione


