
Embolia polmonare in pronto 
soccorso: casi clinici tutti uguali ?

Carmine Dario Vizza
UOD Malattie del Circolo Polmonare

Dip. Malattie  Cardiovascolari e Respiratorie
Università di Roma  La Sapienza



Dichiarazione conflitto d’interessi

Grant per collaborazioni scientifiche (advisory board, 
studi clinici, presentazioni a convegni):
- Actelion
- Bayer
- Dompè
- GSK
- MSD
- Pfizer
- United Therapeutics



The improvement in PE treatment 
RIETE Registry

Jimenez D. J Am Coll Cardiol 2016;67:162–70



The improvement in PE treatment 
RIETE Registry

Jimenez D. J Am Coll Cardiol 2016;67:162–70



The improvement in PE treatment 
RIETE Registry

Jimenez D. J Am Coll Cardiol 2016;67:162–70



The improvement in PE treatment 
RIETE Registry

Jimenez D. J Am Coll Cardiol 2016;67:162–70



Diagnostic approach: instable pts

ESC guideline Acute Pulmonary Embolism 2014



Diagnostic approach: stable pts

ESC guideline Acute Pulmonary Embolism 2014



Quando iniziare la terapia anticoagulante ?



LMWE/UFH/Fonda

Warfarin

INR target 2,5 (2-3)

Days
 1        2        3       4       5

2008 
Acute pulmonary embolism: 
patient stable

ESC guideline 2008



Anticoagulanti orali diretti nella TVP/EP 

Dabigatran

Rivaroxaban

Apixaban

Edoxaban



Trial Study Drug Comparator Design
Tx Before 

Randomisation
Number of 
Patients*

Length 
of  Tx (months)

AMPLIFY1
Apixaban 
10 mg BD for 7d, 
then 5 mg BD

Enoxaparin/
Warfarin Double-blind Not required

5395
DVT: 3532
PE: 1836

6 

EINSTEIN-DVT2 Rivaroxaban 
15 mg BD for 21d, 
then 20 mg OD

Enoxaparin/
VKA Open-label Not required

3449 3, 6, or 
12 †EINSTEIN-PE3 4832

RE-COVER4 Dabigatran
150 mg BD Warfarin Double-blind LMWH or

UFH

2564
DVT:1749
PE: 786

6 

RE-COVER II5,6 Dabigatran
150 mg BD Warfarin Double-blind LMWH or

UFH

2568
DVT: 1750

PE: 816
6 

HOKUSAI-VTE7
Edoxaban
60 mg OD (30 mg 
OD in selected pts)

Warfarin Double-blind LMWH or 
UFH

8292
DVT: 4921
PE: 3319

3-12

*DVT indicates DVT only; PE indicates a diagnosis of PE with or without DVT.
†Duration of treatment was determined by the treating physician before randomisation. Most patients received 6 or 12 months of therapy.

1. Agnelli G et al. N Engl J Med. 2013;369:799–808. 
2. The EINSTEIN Investigators. N Engl J Med. 2010;363:2499–2510.

3. The EINSTEIN-PE Investigators. N Engl J Med. 2012; 366:1287–1297.
4. Schulman S et al. N Engl J Med. 2009;361:2342–2352.

5. Schulman S et al. Blood (ASH Annual Meeting Abstracts) 2011;118: Abstract 205. 
6. ClinicalTrials.gov Identifier: NCT00680186. Study results. Available at: http://clinicaltrials.gov/ct2/show/results/NCT00680186  Accessed 26/09/13. 

7. The HOKUSAI-VTE Investigators. N Engl J Med. 2013. DOI: 10.1056/NEJMoa1306638.

Studi ……



Proporzione dei pazienti con EP



NOACs VTE Trials:
Anatomic extent of qualifying PE

79



Risultati



Rivaroxaban nella vita reale: 
Studio XALIA



Popolazione



Safety: Major bleeding



Efficacy: Recurrent VTE



All cause mortality



XALIA: Key points

 incidence rates of major bleeding events are also 
consistent with those reported in the long-running 
RIETE registry (3.3% per year in XALIA and 2.6% per 
year in RIETE)

  In patients treated with a vitamin K antagonist, the 
mean time in therapeutic range was 56.2% (SD 38.2).

 Hospital admission for venous thromboembolism; 
Rivaroxaban 29% vs 46% VKA 

 Duration of hospital stay was Rivaroxaban 5.0 days 
(SE 0.07) vs VKA (95% CI 0.61–0.72, p<0.001.



PE Treatment 2014: 
yes noShock/hypotension ?

Clinical Risk
(PESI or sPESI)

High risk

Thrombolysis

PESI = I-II
sPESI = 0

PESI = III-IV
sPESI > 1



Pulmonary Embolism Score Index (PESI)

ESC guideline Acute Pulmonary Embolism 2014

Predictors Simplified PESI

Age >80 years 1

Cancer 1

Chronic cardiopulmonary disease 1

Heart rate ≥110 bpm 1

Systolic blood pressure <100 mm Hg 1

SaO2 <90% 1

TOTAL

PESI>1 = 30 days mortality risk 10.9% 



PE Treatment 2014: 
yes noShock/hypotension ?

Clinical Risk
(PESI or sPESI)

Intermediate risk

RV Function (echo or CT)
BNP/Troponin

High risk Intermediate-high risk Intermediate-low risk low risk

Thrombolysis Anticoagulation
Monitoring
(consider rescue reperfusion)

Anticolagulation
(home treatment?)

Anticoagulation

PESI = I-II
sPESI = 0

PESI = III-IV
sPESI > 1

One positive
Both negative

Both positive





 
EBPM/VKA RIVAROXABAN 

Differenza 
RIVAROXABAN VS 

EBPM/VKA
Farmaci  €                  628.880  €       2.156.231  €       1.527.351 

Monitoraggio  €               2.091.936  €          349.512 -€       1.742.424 

Eventi  €               1.595.664  €       1.198.083 -€          397.581 

Spesa complessiva  €               4.316.480  €       3.703.826 -€          612.654 

N° di Giornate di Degenza risparmiate 4.472

Impatto economica di rivaroxaban nell’EP: Regione 
Lazio

Scenario 1 : Sostituzione completa EBPM/VKA con rivaroxaban

Tabella 1 : Totale differenza COSTI trattamento con EBPM/VKA vs  trattamento con rivaroxaban € a livello regionale

Circa  4.969 pazienti affetti da EP siano ogni anno

*  Roggeri DP, Roggeri A, Pengo V. Farmacoeconomia. Health economics and therapeutic pathways 2014; 15(4): 113-127



Impatto  economico di rivaroxaban nella TVP: 
Regione Lazio*

 
EBPM/VKA RIVAROXABAN 

Differenza 
RIVAROXABAN VS 

EBPM/VKA
Farmaci  €               1.002.529  €       3.553.947  €       2.551.418 

Monitoraggio  €               3.406.470  €          617.018 -€       2.789.452 

Eventi  €               2.934.244  €       2.119.746 -€          814.497 

Spesa complessiva  €               7.343.243  €       6.290.711 -€       1.052.531 

N° di Giornate di Degenza risparmiate 14.549

Scenario 1 : Sostituzione completa EBPM/VKA con rivaroxaban

Tabella 1 : Totale differenza COSTI trattamento con EBPM/VKA vs  trattamento con rivaroxaban € a livello regionale 

Circa 9.326 pazienti affetti da TVP ogni anno

*  Roggeri DP, Roggeri A, Pengo V. Farmacoeconomia. Health economics and therapeutic pathways 2014; 15(4): 113-127



PE Treatment 2014: 
yes noShock/hypotension ?

Clinical Risk
(PESI or sPESI)

Intermediate risk

RV Function (echo or CT)
BNP/Troponin

High risk Intermediate-high risk Intermediate-low risk low risk

Thrombolysis Anticoagulation
Monitoring
(consider rescue reperfusion)

Anticolagulation
(home treatment?)

Anticoagulation

PESI = I-II
sPESI = 0

PESI = III-IV
sPESI > 1

One positive
Both negative

Both positive



PE Treatment: Intermediate-low risk  

LMWH or 
UFHVKA (INR 2-3) or Dabigatran Edoxaban VKA or Dabigatran Edoxaban

Rivaroxaban 15 mg bid 3 wks – 20 mg qd Rivaroxaban 20 mg qd 

Apixaban 10 mg bid 1 wks – 5 mg bid Apixaban 5 mg bid 

Parenteral +  oral approach

4-7 days

3 months

3 months

Extended treatmement

Single oral drug approach

Extended treatmement



Length of Hospital Stay

Analysis

Length of stay
(LS mean, days)

Ratio (95% CI)*
Rivaroxaban Standard 

anticoagulation

Before propensity 
score adjustment 4.8 7.5

Propensity score 
adjusted 5.0 7.7

*Mean length of stay calculated from hospitalized patients only; ratio based on ANOVA of log-transformed LOS data 

Favours
rivaroxaban

Favours
standard

anticoagulation

Ageno W et al, Lancet Haematol 2016;3(1):e12–e21



Masotti L. et al. J Cardiovasc Med 2016; 

TRENDS IN LOS IN ACUTE PE OVER THE YEARS. 
WHAT IS CHANGING IN THE ERA OF DOACS?

DOACs No DOACs Total p

Number 100 228 328 -

Males/Females 41%/59% 44,7%/55,3% 43,6%/56,4% ns

Mean age ± SD (years) 77 ± 13 75 ± 13 76 ± 13 ns

Median age (IQR) (years) 80 (72-85) 77 (69-84) 78 (69-85) ns

Mean LOS ± SD (days) 9± 5 11± 6 10 ± 6 <0.005

VKAs 11± 6

LMWH/fondaparinux 11± 6

Median LOS (IQR) (days) 7 (5-10) 10 (6-14) 9 (6-13) <0.001

VKAs 9 (7-14)

LMWH/fondaparinux 10 (5-14)



PE Treatment 2014: 
yes noShock/hypotension ?

Clinical Risk
(PESI or sPESI)

Intermediate risk

RV Function (echo or CT)
BNP/Troponin

High risk Intermediate-high risk Intermediate-low risk low risk

Thrombolysis Anticoagulation
Monitoring
(consider rescue reperfusion)

Anticolagulation
(home treatment?)

Anticoagulation

PESI = I-II
sPESI = 0

PESI = III-IV
sPESI > 1

One positive
Both negative

Both positive



Thrombolysis in intermediate-risk PE
PEITHO study: tenecteplase

Meyer G. N Engl J Med 2014;370:1402-11.
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Thrombolysis in intermediate-risk PE
MOPPET trial: low-dose rtPA

Sharifi M. Am J Cardiol 2013;111:273-277.



Thrombolysis in intermediate-risk PE
MOPPET trial: low-dose rtPA

Sharifi M. Am J Cardiol 2013;111:273-277.



Thrombolysis in intermediate-risk PE
MOPPET trial: low-dose rtPA

Sharifi M. Am J Cardiol 2013;111:273-277.



Durata della TAO

• TEV associata a fattori di rischio temporanei
Gravidanza (entro i 3 mesi)
Terapia estrogenica
Trauma/frattura arti inferiori (entro i 3 mesi)
Chirurgia maggiore (entro i 3 mesi)
Allettamento > 1 sett
Viaggi > 6 ore

Agnelli G. et al.,Ital Heart J. 2005 ESC guidelines 2008ACCP Consensus 2012

3 mesi

Almeno 3 mesi ?

Indefinita 

Indefinita 

• TEV associata a fattori di rischio persistenti
Neoplasie in fase di attività

• TEV idiopatica o non provocata

• 2° episodio di TEV idiopatica
Trombofilia !



Stratificazione del rischio di sanguinamento

§ Storia di sanguinamento (specie gastro-intestinale)
§ Pregresso stroke (non cardioembolico)
§ Insufficienza renale, anemia, ipertensione
§ Epatopatie
§ Gravi patologie (acute o croniche)
§ Età avanzata (>75 anni)
§ Alcolismo
§ Valori di PT INR elevati (specie se>5)
§ Scarso controllo della TAO
§ Terapia antiaggregante concomitante



TEV da FATTORI 
TEMPORANEI

TEV da FATTORI 
PERSISTENTI

Stato Trombofilico
Non modificabile

(mutazioni genetiche..)

Overlap tra le diverse forme …



Rischio di recidive di TEV dopo 
sospensione di TAO

Prandoni P. Haematologica 2007; 92:199-205



Extended Oral Anticoagulant Therapy (Warfarin) 
after a First Episode of Pulmonary Embolism

Giancarlo Agnelli, Ann Intern Med. 2003;139:19-25.
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Rivaroxaban 602 590 583 573 552 503 482 171 138 132 114 92 81

Placebo 594 582 570 555 522 468 444 164 138 133 110 93 85

Number needed to treat 
to prevent 1 primary 
efficacy outcome: 15 HR=0.184; p<0.001

RRR=82%

EINSTEIN Extension: recurrence of VTE

Placebo (N=594)

Rivaroxaban (N=602)

 EINSTEIN Investigators. N Engl J Med 2010 



EINSTEIN Extension: primary efficacy 
outcome and individual components

Rivaroxaban
(n=602)

Placebo
(n=594)

n (%) n (%)

Symptomatic recurrent VTE* 8 (1.3)# 42 (7.1)

Recurrent DVT 5 (0.8) 31 (5.2)

Non-fatal PE 2 (0.3) 13 (2.2)

Fatal PE 0 1 (0.2)

Unexplained death 
(where PE cannot be excluded) 1 (0.2) 0

ITT population; *Some patients experienced more than one event; #p<0.001
The EINSTEIN Investigators. N Engl J Med 2010;363:2499–2510



Major bleeding
Placebo
(n=590)
n (%)

Rivaroxaban
(n=598)
n (%)

Major bleeding  0 4 (0.7)*

Bleeding contributing to death 0 0

Bleeding in a critical site 0 0

Associated with fall in hemoglobin 
2 g/dL and/or transfusion of 2 units 0 4

Gastrointestinal bleeding 0 3 (0.5)

Menorrhagia 0 1 (0.2)

 Number needed to harm: approximately 139

*p=0.11

 EINSTEIN Investigators. N Engl J Med 2010 

Safety population



Low dose Rivaroxaban ?





Population



VTE recurrence



Major Bleeding



Conclusioni
 Il trattamento dell’embolia polmonare acuta va impostata in relazione alla 

gravità del quadro clinico:
· Fibrinolisi nei pazienti con instabilità emodinamica (frammentazione con catetere nei 

pazienti con rischio emorragico) 
· Anticoagulanti nei pazienti a rischio basso o intermedio basso
· Anticoagulanti/Fibrinolitici(?) nei pazienti a rischio intermediio alto 

 Gli anticoagulanti diretti  (DOAC) rappresentano un valida alternativa 
terapeutica rispetto EBPM/Dicumarolico (riduzione emorragie maggiori !)

 Il “single-drug approach” (testata con il Rivaroxaban e Apixaban) è una 
semplificazione della terapia permettendo una dimissione precoce del 
paziente a basso rischio

 L’utilizzo di un DOAC riduce il tempo di ospedalizzazione (XALIA Riva 5 
gg vs Warf 7.7) 

 Il basso rischio emorragico rende i NAO una prospettiva interessante per 
il trattamento a lungo termine come profilassi di TEV nei pazienti ad alto 
rischio di recidive



E’ razionale una strategia 
terapeutica guidata dal d-dimero 
per stratificare il rischio di recidive 
di TEV e continuare la TAO ?



D-dimero & rischio di ricorrenza TEV 

Douketis J. Ann Intern Med. 2010;153:523-531



D-dimero & rischio di ricorrenza TEV 

Douketis J. Ann Intern Med. 2010;153:523-531

….specific quantitative D-dimer cut points
(500 μg/L and 250 μg/L) did not change the results.



Conclusioni
 Gli anticoagulanti diretti rappresentano un valida 

alternativa terapeutica nel trattamento dell’embolia 
polmonare acuta (riduzione emorragie maggiori !)

 Il “single-drug approach” (testata con il Rivaroxaban e 
Apixaban) rappresenta una semplificazione della 
terapia permettendo una dimissione precoce del 
paziente a basso rischio

 L’utilizzo di un NOAC riduce il tempo di 
ospedalizzazione (XALIA Riva 5 gg vs Warf 7.7) 

 Il basso rischio emorragico rende i NAO una 
prospettiva interessante per il trattamento a lungo 
termine come profilassi di TEV nei pazienti ad alto 
rischio di recidive



 incidence rates of major bleeding events are 
alsoconsistent with those reported in the long-running 
RIETE registry (3.3% per year in XALIA and 2.6% per 
year in RIETE)

  In patients treated with a vitamin K antagonist, the 
mean time in therapeutic range was 56.2% (SD 38.2).

 Hospital admission for venous thromboembolism; 
Rivaroxaban 29% vs 46% VKA 

 Duration of hospital stay was Rivaroxaban 5.0 days 
(SE 0.07) vs VKA 7.7 days (SE 0.04)





Extended anticoagulation

In extended anticoagulation risk-benefit ratio should be reassessed at regular interval
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EINSTEIN Extension: primary efficacy 
outcome and individual components

Rivaroxaban
(n=602)

Placebo
(n=594)

n (%) n (%)

Symptomatic recurrent VTE* 8 (1.3)# 42 (7.1)

Recurrent DVT 5 (0.8) 31 (5.2)

Non-fatal PE 2 (0.3) 13 (2.2)

Fatal PE 0 1 (0.2)

Unexplained death 
(where PE cannot be excluded) 1 (0.2) 0

ITT population; *Some patients experienced more than one event; #p<0.001
The EINSTEIN Investigators. N Engl J Med 2010;363:2499–2510



Anticoagulation and Thrombolysis
 Unfractionated heparin infusion should be stopped during 

administration of streptokinase or urokinase; it can be continued 
during rtPA infusion. In patients receiving LMWH or fondaparinux 
at the time that thrombolysis is initiated, infusion of UFH should be 
delayed until 12 hours after the last LMWH injection (given twice 
daily), or until 24 hours after the last LMWH or fondaparinux 
injection (given once daily). Given the bleeding risks associated 
with thrombolysis and the possibility that it may become 
necessary to immediately discontinue or reverse the anticoagulant 
effect of heparin, it appears reasonable to continue 
anticoagulation with UFH for several hours after the end of 
thrombolytic treatment before switching to LMWH or fondaparinux.



Risk stratification in intermediate PE

Jimenez D. Arch Intern Med 2010;170:1383-9.



Rivaroxaban nel paziente con 
Insufficienza Renale

Indicazione IR lieve
(CrCl 50-80 ml/min)

IR moderata
(CrCl 30-49 ml/min)

Prevenzione dell’ictus 
in pazienti con FANV 20 mg OD 15 mg OD 

Trattamento della TVP 
e prevenzione delle 

recidive di TEV

15 mg BID per 21 gg + 20 mg 
OD 

15 mg BID per 21 gg + 20 mg 
OD*

NB: riduzione a 15 mg OD solo se 
il rischio di sanguinamento supera 
il rischio trombotico

IR grave (CrCl 30-15ml/min): USO con CAUTELA
SPAF: 15 mg od; DVT: 15 mg BID per 21 gg + 20 mg OD* 
Rivaroxaban è controindicato se ClCr <15 ml/min 

RCP Xarelto





Management of NOAC and 
surgical procedures 







EINSTEIN DVT and EINSTEIN PE 
pooled analysis

*As treated; **Discontinuation of study medications

Withdrawal of consent**

Lost to follow-up**

Safety population*

Intention-to-treat population

Randomized 
(N=8282)

Per-protocol population

102

20

4151

4150

4130

3749

Rivaroxaban

195

28

Enoxaparin/VKA

4131

4131

4116

3809



Rivaroxaban Enoxaparin/VKA
HR (95% CI)

n/N % n/N %
Overall 40/4130 1.0 72/4116 1.7
Age, years

<65 19/2592 0.7 24/2579 0.9
65–75 13/883 1.5 20/913 2.2
>75 8/655 1.2 28/624 4.5

Body weight, kg
≤70 17/1141 1.5 25/1140 2.2
>70–90 15/1811 0.8 32/1824 1.8
>90 8/1171 0.7 15/1151 1.3

Gender
Male 18/2294 0.8 35/2206 1.6
Female 22/1836 1.2 37/1910 1.9

Creatinine clearance, ml/min
<50 3/329 0.9 13/320 4.1
50–<80 14/1024 1.4 30/993 3.0
≥80 23/2739 0.8 29/2776 1.0

EINSTEIN DVT and EINSTEIN PE pooled analysis: 
major bleeding by subgroup

Safety population Favors rivaroxaban Favors
enoxaparin/VKA



Rivaroxaban Enoxaparin/VKA
HR (95% CI)

n/N % n/N %
Overall 86/4131 2.1 95/4150 2.3
Age, years

<65 55/2606 2.1 53/2590 2.0
65–75 16/888 1.8 19/914 2.1
>75 15/656 2.3 23/627 3.7

Body weight, kg
≤70 29/1147 2.5 31/1145 2.7
>70–90 33/1821 1.8 43/1826 2.4
>90 24/1174 2.0 21/1158 1.8

Gender
Male 42/2302 1.8 45/2214 2.0
Female 44/1848 2.4 50/1917 2.6

Creatinine clearance, ml/min
<50 11/332 3.3 11/322 3.4
50–<80 24/1030 2.3 30/992 3.0
≥80 49/2748 1.8 52/2787 1.9

EINSTEIN DVT and EINSTEIN PE pooled analysis: 
primary efficacy outcome by subgroup

ITT population Favors rivaroxaban Favors enoxaparin/VKA



Rivaroxaban Enoxaparin/VKA
HR (95% CI)

n/N % n/N %
Overall 388/4130 9.4 412/4116 10.0
Age, years

<65 218/2592 8.4 215/2579 8.3
65–75 93/883 10.5 110/913 12.0
>75 77/655 11.8 87/624 13.9

Body weight, kg
≤70 119/1141 10.4 121/1140 10.6
>70–90 169/1811 9.3 191/1824 10.5
>90 99/1171 8.5 100/1151 8.7

Gender
Male 192/2294 8.4 203/2206 9.2
Female 196/1836 10.7 209/1910 10.9

Creatinine clearance, ml/min
<50 39/329 11.9 44/320 13.8
50–<80 109/1024 10.6 122/993 12.3
≥80 238/2739 8.7 245/2776 8.8

EINSTEIN DVT and EINSTEIN PE pooled analysis: 
principal safety outcome by subgroup

Safety population Favors rivaroxaban Favors enoxaparin/VKA



EINSTEIN DVT and EINSTEIN PE pooled analysis: 
key secondary and other outcomes

Outcome 
Rivaroxaban Enoxaparin/VKA HR

(95% CI)n/N % n/N %
Net clinical benefit* 134/4150 3.2 169/4131 4.1 0.77 (0.61–0.97)
Total mortality 104/4130 2.5 103/4116 2.5
Cerebrovascular events 9/4130 0.2 12/4116 0.3
Acute coronary syndrome 19/4150 0.5 16/4131 0.4
Systemic embolism 8/4150 0.2 5/4131 0.1

ALT >3 ULN and 
bilirubin >2 ULN 7/4120 0.2 8/4102 0.2

*Primary efficacy outcome plus major bleeding



Rivaroxaban
(N=4150)

Enoxaparin/VKA
(N=4131)

Prerandomization/initial treatment, n (%) 3503 (84.4) 4120 (99.7)
Median duration, days (range) 2.0 (1.0–37.0) 8.0 (1.0–336)

Mean treatment duration, days 207 203
Compliance with study medication, n (%)

<50% 82 (2.0) 93 (2.3)
≥50% to <80% 147 (3.5) 179 (4.3)
≥80% 3860 (93.0) 3838 (92.9)

Hospitalization, % (median, days) 73 (6) 75 (7)
Intensive care unit 11 (4) 10 (4)

EINSTEIN DVT and EINSTEIN PE 
pooled analysis: patient disposition

ITT population






