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Setting

• VTE / FA  accessi in PS (>2% / anno)

• VTE

– trattamento episodio acuto

– ricovero / dimissione (letti!!)

– benefit / risk (recidiva / emorragie)

• FA

– prevenzione ictus

– benefit / risk

– CV(E) sicura



Trattamento TVP/EP
efficacy

Prins, et al. Thrombosis Journal 2013, 11:21

HR=0.89

95% CI 0.66–1.19

p<0.001



Trattamento TVP/EP
safety

Prins, et al. Thrombosis Journal 2013, 11:21

HR=0.54

95% CI 0.37–0.79

p=0.002



Trattamento TVP/EP
efficacy

Prins, et al. Thrombosis Journal 2013, 11:21



Trattamento TVP/EP
safety

Prins, et al. Thrombosis Journal 2013, 11:21



Trattamento TVP/EP
efficacy

Ageno W et al, Lancet Haem 2015, doi:10.1016/ S2352-3026(15)00257-4



Trattamento TVP/EP
safety

Ageno W et al, Lancet Haem 2015, doi:10.1016/ S2352-3026(15)00257-4



Linee guida

Kearon C,et al. Chest 2016; 149(2):315-352

Recommendations

In patients with DVT of the leg or PE and NO 
CANCER, as long-term (first 3 months) 
anticoagulant therapy, we suggest DABIGATRAN, 
RIVAROXABAN, APIXABAN OR EDOXABAN over 
VKA therapy (all Grade 2B)*. 



Reduced hospitalization

Proportion of patients hospitalized

27,2

44,9
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Median duration of hospitalization

Turpie A et al. ISTH 2015 (Poster PO607-TUE)



• n = 101 (30% low-risk PE [Hestia])

• 51% of all DVT and 27% of all PE

• Mean follow-up: 389 (213 to 594)

• While on treatment

– No VTE recurrence

– No major or clinically relevant bleeding

Beam DM, et al. Acad Emerg Med 2015;22(7):788-95



Outcomes associated with observation status versus 
inpatient management of pulmonary embolism

patients anticoagulated with rivaroxaban

• Retrospective (Premier Hospital DB)

• Observation (< 2 gg) vs admission

• No readmission due to MB

Weeda ER, et al. Acad Emerg Med 2015;22(7):788-95
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Home Treatment of Patients with Low-Risk PE 
with the Oral Factor Xa Inhibitor Rivaroxaban:

Prospective Management Trial (HoT-PE)

• n= 1100 low-risk PE

– absence (echo or CT) of RV enlargement or 
dysfunction, and of free floating thrombi

• Rivaroxaban standard (15 x 2 + 20)

• Follow-up 3 months

• End-point: symptomatic recurrent (VTE) or 
death related to PE @ 3 months

EudraCT Nr. 2013-001657-28



Fibrillazione atriale



The efficacy of anticoagulant prophylaxis in 
connection with electrical cardioversion of AF

Is anticoagulation indicated before and 
after electrical cardioversion of AF?
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Anticoagulant Comparative

Bjerkelund CJ, Am J Cardiol 1969;23:208-16



• n = 14.264

HR 0.79 
95% CI: 
0.66 to 

0.96

Patel RM, et al. N Engl J Med 2011;365:883-91
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XANTUS: a real-world, prospect ive,

observat ional study of pat ients treated with

rivaroxaban for stroke prevent ion in atr ial

fibrillat ion
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A im s Although non-vitamin K antagonist oral anticoagulants are recommended for stroke prevention in patients with

non-valvular atrial fibrillation (NVAF) based on clinical trial results, there is a need for safety and efficacy data from

unselected patients in everyday clinical practice. XANTUSinvestigated the safety andefficacyof theFactor Xainhibitor

rivaroxaban in routine clinical use in the NVAFsetting.

Met hods and

r esult s

Consecutive consenting patients with NVAF newly started on rivaroxaban were eligible and were followed up at

3-month intervals for 1 year, or for at least 30 days after permanent discontinuation. All adverse events (AEs)

wererecorded asAEsor seriousAEs;major outcomes(includingmajor bleeding,symptomatic thromboembolic events

[stroke, systemic embolism, transient ischaemic attack, and myocardial infarction], and all-cause death) were centrally

adjudicated. There were 6784 patients treated with rivaroxaban at 311 centres in Europe, Israel, and Canada. Mean

patient age was 71.5 years (range 19–99), 41%were female, and 9.4%had documented severe or moderate renal

impairment (creatinine clearance , 50 mL/min). The mean CHADS2 and CHA2DS2-VASc scores were 2.0 and 3.4,

respectively; 859 (12.7%) patients had a CHA2DS2-VASc score of 0 or 1. The mean treatment duration was 329

days. Treatment-emergent major bleedingoccurred in 128 patients (2.1 eventsper 100 patient-years), 118 (1.9 events

per 100 patient-years) died, and 43 (0.7 events per 100 patient-years) suffered a stroke.

Conclusion XANTUSis the first international, prospective, observational study to describe the use of rivaroxaban in a broad

NVAF patient population. Rates of stroke and major bleeding were low in patients receiving rivaroxaban in routine

clinical practice.

T r ial r egist r at ion

num ber

Clinicaltrials.gov: NCT01606995.
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Keywor ds Anticoagulants † Atrial fibrillation † Real world † Rivaroxaban † Stroke † Thromboembolism

* Corresponding author. Tel: + 44 20 8725 3414, Fax: + 44 20 8725 3416, Email: jcamm@sgul.ac.uk

& The Author 2015. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.or g/licenses/by-nc/4.0/), which
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Camm AJ, et al. European Heart Journal
doi:10.1093/eurheartj/ehv466 

n = 6784

Stroke 0.7 / 
100 pts/years



Dresden
Camm AJ et al,

Eur Heart J 2015

n 7.111 1.775 27.467 6.784

CHADS2 3.5 2.4 3.0/2.2 2.1

MB 3.6 3.1 2.86 2.1

Fatal B 0.2 0.3 0.08 0.2

Beyer-Westendorf
BLOOD, 7 AUGUST 2014

Patel MR et al, 

NEJM 2011

Tamayo S.

Clin Cardiology 2015

Ribaroxaban e MB



• USA Dep. of Defense electronic health care DB

• n = 27.467

• MB = 2.86/100 pts-yrs, 95% CI: 2.61-3.13

• 88.5% gastrointestinal

• FB = 0.08 /100 pts-yrs, 95% CI: 0.05-0.14

Tamayo S, Clin Cardiology 2015



Time to Cardioversion by strategy
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Gestione sanguinamenti



.... …. ….



.... …. ….

Bernardi E, Carbone G, et al. Eur J Emerg Med, 2015t;23(5):320-9



Andexanet alfa for the reversal of 
factor Xa inhibitor activity

Siegal DM et al. NEJM 2015:373:2413-24



Connolly SJ et al. NEJM 2016:375:1131-41

Riva n= 26

89
%

86
%

39
%



Do we need an antidote?

• Of 15.690 treated, only 589 had MB 

• Only 13 needed coagulation factors

Patients MB PCC

ROCKET AF 7.131 395 5

DRESDEN 1.775 66 6

XANTUS 6.784 128 2

Patel MR et al. N Engl J Med. 2011;365(10):883–891
Beyer-Westendorf J et al. Blood. 2014;124(6):955–962

Camm AJ et al. Eur Heart J 2016;37:1145-53



Time!

Rivaroxaban 10 mg 
Enoxaparin 40 mg 
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Kubitza D et al. Clinical Pharm in Drug Dev. 2013;2(3):270–277



Stroke Rivaroxaban e trombolisi



Intravenous thrombolysis in a patient using factor Xa inhibitor

Daniel Korya, MD
*
, Haitham Dababneh, MD†*

, Mohammad Moussavi, MD
*
, Spozhmy Panezai, MD,

Emad Noor, MD, and Jawad F Kirmani, MD

Stroke & Neurovascular Center at JFK Neuroscience Institute, Edison, NJ 08818, USA

*Contributed equally to this work.

Abstract

Until recently, only warfarin was approved for the prevention of stroke in patients with AF. Patients on

warfarin with ischemic stroke were considered candidates for IV tPA as long as their PT/INR was not pro-

longed. Now, there are several new agents approved for stroke prevention in patients with non-valvular AF.

The newer agents include direct thrombin inhibitors, like dabigatran, and factor Xa inhibitors, like rivaroxa-

ban and apixaban. The coagulation profile of patients on direct thrombin inhibitors is more predictable than

that of patients on factor Xa inhibitors, and the usage of IV tPA in patients on dabigatran has been previ-

ously reported. To our knowledge, there are no prior reports of IV tPA in a patient on a factor Xa inhibitor.

We report a case of a 71-year-old man on rivaroxaban who improved with IV tPA after presenting with

acute onset of aphasia and right-sided weakness.

AF Atrial fibrillation

IV tPA Intravenous tissue plasminogen activator

INR International normalized ratio

PTT Partial thromboplastin time

NIH National Institute of Health

PT Prothrombin time

CT Computed tomography

MCA Middle cerebral artery

MRI Magnetic resonance imaging

 

Background

Warfarin has been used for the primary prevention of

ischemic stroke in patients with atrial fibrillation since

the early 1990s [1]. For nearly 30 years, warfarin was

the gold standard and only oral treatment available.

Recently, the ROCKET-AF trial demonstrated the non-

inferiority of rivaroxaban, a factor Xa inhibitor, com-

pared with warfarin for the prevention of stroke and sys-

temic embolism [2]. When compared with warfarin,

rivaroxaban was able to reduce the rate of stroke or sys-

temic embolism to 2.12% per year [2]. The treatment for

patients who suffer an acute ischemic stroke while tak-

ing rivaroxaban is not well established.

The only currently approved treatment for acute stroke

with a class I recommendation and level A evidence is

IV tPA [3]. Patients with ischemic stroke while taking

warfarin may be treated with IV tPA as long as their

INR and PTT are not elevated [4]. However, INR is not

an effective way of determining the level of anticoagula-

tion in patients taking factor Xa inhibitors [5]. Tests that

measure the level of factor Xa inhibition are commer-

cially available but are not widely used [5]. Therefore,

the safety of thrombolysis in patients taking factor Xa

inhibitors is yet to be determined.

Published September, 2014.

All Rights Reserved by JVIN. Unauthorized reproduction of this article is prohibited

†Correspondence to: Dr. Haitham Dababneh, Stroke & Neurovascular Center at JFK Neuroscience Institute, Edison, NJ 08818, USA, Hai-
tham82@gmail.com
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 Stroke Note 

 Cerebrovasc Dis Extra 2013;3:153–155

 Intravenous Thrombolysis in a Stroke 
Patient Receiving Rivaroxaban

  Felix Fluri    Florian Heinen    Christoph Kleinschnitz 

  Department of Neurology, University Clinic Würzburg,  Würzburg , Germany 

 Introduction

  Rivaroxaban, a novel direct factor Xa inhibitor with consistent anticoagulant properties, 
was found to be safer and equally effective as warfarin in the prevention of embolic stroke in 
patients with nonvalvular atrial fibrillation  [1, 2] . Effective anticoagulation predisposes to 
bleeding and represents a contraindication for intravenous thrombolysis (IVT) with recom-
binant tissue plasminogen activator (rtPA), the only approved therapy for acute ischemic 
stroke  [3] . However, the clinical outcome and the risk of symptomatic intracranial hemor-
rhage (ICH) after IVT in stroke patients treated with rivaroxaban have so far been unknown.

  Case Report

  An 83-year-old man with a history of nonvalvular atrial fibrillation, heart failure (NYHA 
class III), biventricular pacing, hypercholesterolemia, arterial hypertension and two previous 
strokes 4 months and 4 years before admission presented with acute right hemiparesis and 
dysarthria that lasted for 2 h. The patient was treated with rivaroxaban at a reduced dose of 
15 mg once daily. The last intake of rivaroxaban was 21 h before symptom onset.

  On admission, blood pressure was 114/76 mm Hg and the NIHSS score equaled 9. Blood 
tests showed an increased partial thromboplastin time (41.9 s; normal 23–36), a normal 
thrombin time (18.9 s; normal 14–21) and a slightly elevated international normalized ratio 
(INR: 1.41; normal 0.85–1.18). Rivaroxaban plasma concentration was below the detection 
limit, and anti-factor Xa activity (COATEST ®  ; Chromogenix, Lexington, Mass., USA) was 
absent. Platelet count was normal, whereas renal function was impaired (creatinine 132 
μmol/l, normal <103; creatinine clearance according to the Cockcroft-Gault formula 28.2 ml/
min). Cranial CT and CT-angiography revealed no early signs of cerebral ischemia or ICH, and 
the large brain vessels were patent. Since anti-factor Xa activity was absent and the INR was 

 Published online: October 26, 2013 
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Test della coagulazione

• Anti-Xa (10 studi)  QUANTITATIVO

– con calibratori specifici correlazione lineare
(r2 = 0.95 to 1.00) meno robusta se [<100 ng/mL]

• PT (11 studi)  QUALITATIVO

– prolungato, ma ampia variabilità tra reagenti

– possibile standardizzazione con INR specifico

• aPTT NON UTLIZZABILE
– correlazione non lineare, ampia variabilità tra reagenti

Cucker A, J Am Coll Cardiol 2014;64:1128–39



Rivaroxaban e FXa

Kubitza D et al, Clin Pharmacol Ther 2005



Rivaroxaban e PT

Kubitza D et al, Clin Pharmacol Ther 2005



Anti-Xa / PT (INR)

Cucker A, J Am Coll Cardiol 2014;64:1128–39

Anti-Xa negativo  esclude 
[Rivaroxaban] clinicamente rilevanti

PT prolungato  indica presenza di 
Rivaroxaban (qualitativamente) 



Anti-Xa / PT (INR)

Cucker A, J Am Coll Cardiol 2014;64:1128–39

Anti-Xa RIFERIMENTO

PT “SCREENING”



Test della coagulazione

Cucker A, J Am Coll Cardiol 2014;64:1128–39



Test anti-Fxa / PT

Anti-Xa Distributore Test CE

Diagnostica Stago Stago Italia (MI) STA® Rotachrom® SI

Hyphen Biomed Cabru (MI) Biophen DiXaI® SI

Technoclone Alifax (PD) Technochrom® anti-Xa Si

Autore Test

Dale, et al JTH 2014 TriniCLOT PT Excel S

Douxfils, et al. Thromb Res 2012 Triniclot PT Excel S

Van Bierk,et al. Thromb Haemost 2014 Neoplastin R
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Emorragie minori

• Solo trattamento di supporto:

– compressione diretta (se possibile)

– anti-Xa (PT), funzione renale

– ritardare la successiva dose (↑PT)

– sospendere (se emorragia non controllata)



Emorragie severe

• Come “minore” + sintomatico: 

– compressione, intervento chirurgico 

– supporto (cristalloidi, PRBC / emoderivati)

– acido tranexamico EV

– considera CCP



Emorragie minacciose per la vita

• Somministrazione di:

– concentrati complesso protrombinico (CCP)

• Considera:

– concentrato complesso protrombinico attivato 
(aPCC) [FEIBA®]

– fattore VII attivato ricombinante (rFVIIa)



Evidenze a supporto

• L’uso dei CCP, dell’aCCP e del rFVII
è sostenuto da studi:
– su volontari sani
– ex-vivo 
– su modelli animali

Marlu R, et al. Thromb Haemost 2012; 108(2): 217-24
Eerenberg ES, et al. Circulation 2011; 124: 1573–1579

Zhou W, e al. Stroke 2013; 44: 771-778
Khoo TL, et al. Int J Lab Hematol 2013;35(2):222-4

Gruber A, et al. Blood 2008;112:1307
Perzborn E, et al. Haemost Thromb 2008;36:A40

Dinkelaar J, et al. JTH 2013 doi: 10.1111/jth.12236
Perzborn E, et al. Thromb Haemost 2013;110(1)


