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FAS| DELLEMOSTASI

1- Attivazione piastrinica

2- Generazione di fibrina dai fattori coagulazione

3- Inibizione dei fattori pro-coagulanti

4- Fibrinolisi
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Coagulation cascade detailed/traditional view
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Schematic representation of the coagulation cascade including our

improved understanding of the role of the tissue factor (TF)

pathway in initiating clotting, interactions between pathways, and

the role of thrombin in sustaining the cascade by feedback
activation of coagulation factors.

PK: prekallikrein; HK: high molecular weight kininogen; PL:
phospholipid.

Adapted from: Ferguson 1D, Banning AP. Spontaneous intramural aortic
haematoma: incidence, prognosis and complications. Eur Heart ] 1998;

Suppl 19:8.
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SITI D'’AZIONE
ANTICOAGULANTI

Coagulation cascade: Anticoagulant effects

VIIa + Tissue factor

Anticoagulants:

Heparin
LMW heparins VIiIa
Fondaparinux | Xa < IXa
Oral factor Xa
inhibitors

<
«

Heparin
LMW heparins —— Thrombin
Parenteral direct
thrombin inhibitors
Oral direct
thrombin inhibitors

\

Fibrin

LMW heparins include enoxaparin, dalteparin, and tinzaparin.
Unfractionated heparin and LMW heparin inhibit both factor Xa and
thrombin; the effect of LMW heparins on thrombin is less than that
of unfractionated heparin. Fondaparinux is a synthetic
pentasaccharide based on the minimal antithrombin-binding region
of heparin that inhibits factor Xa. LMW heparins, unfractionated
heparin, and fondaparinux inhibit clotting factors by binding to
antithrombin.

Oral direct factor Xa inhibitors include apixaban, rivaroxaban, and
edoxaban. Parenteral direct thrombin inhibitors include argatroban
and lepirudin. Oral direct thrombin inhibitors include dabigatran.
Coagulation factors are shown as Roman numerals. Only the
activated forms (with the suffix "a") are shown for simplicity.
Thrombin is also known as factor IIa.

LMW: low molecular weight.
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@' Guidelines on the diagnosis and management
of acute pulmonary embolism

Long-term anticoagulation
and secondary prophylaxis

The long-term anticoagulant treatment of patients with PE &
aimed at preventing fatal and non-fatal recurrent VTE events. -

VKAs are used in the vast majority of patients, whie LMWH
Incontsi Pratici may be an eflecthe and sfe akemative to VKAS in cancer
patiml&m’ VKAS should be given at doses adusted to -
maintain & target INR of 25 (range 20-30)




2008 2014
- 7

)" Guidelines on the diagnosis and management
of acute pulmonary embolism

The Task Force for the Diagnosis and Management of Acute
Pulmonary Embolism of the European Society of Cardiology (ESC)

v Warfarin
| v' Rivaroxaban
v' Warfarin u v' Apixaban

v' Dabigatran
o
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v Edoxaban
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T C Warfarin
O O

Warfarin deve
essere iniziato lo [ Gennaio |
stesso giorno o
comunque dopo che _
la terapia con terapia

- eparina o anticoagulante per

Warfarin non deve
essere iniziato prima
dell’avvio della

fondaparinux sia via parenterale
stata avviata. (aumenta di tre volte

il rischio di recidiva di
EP o TVP)
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LT Warfarin
O O

Overlap per un minimo di 5
giorni e comungue fino a
qguando I'INR non e in range
terapeutico per almeno 24
ore tra Warfarin e eparina o
fondaparinux.

A Gennaio |

@




Dosaggio Warfarin

o
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Dose iniziale del Warfarin 10 mg/die
per i primi due giorni (preferibile 5
mg nel paziente anziano).
Successive posologie in relazione al
valore di INR
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e Monitoraggio laboratoristico @

’ INR

Target terapeutico
2.5




Farmaci indiretti Farmaci diretti

v' Antagonisti vitamina K v Dabigatran
v’ Rivaroxaban
v' Apixaban
v' Edoxaban




-INIBITORI DIRETTI DELLA TROMBINA (fattore Il)
-PARENTERALI:
-bivalirudina,argatroban, desirudina

°
' ., - ANTICOAGULANTI DIRETTI -le .‘ .

ORALI: DABIGATRAN
-INIBITORI DIRETTI DEL FATTORE X

-ORALI: (Xa-ban)
rivaroxaban
apixaban
edoxaban

NON ESISTONO INIBITORI DIRETTI PARENTERALI DEL FATTORE X




Table 1|

acute-phase treatment and standard duration of anticoagulation after VTE

Overview of phase Ill clinical trials with non-vitamin K-dependent new oral anticoagulants (NOACs) for the

Dabigatran | RE-COVER™ | Double-blind, | Enoxaparin/dablgatran 6 months | 2539 patients | RecurrentVTE or Major bleeding:
double-dummy | (150 mg b.Ld.)* vs. with acuteVTE | fatal PE: 1.6% under dabigatran
enoxaparin/warfarin 2.4% under dablgatran | vs. 1.9% under warfarin
vs. 2.1% under warfarin
RE-COVER I | Double-blind, | Enoxaparin/dabigatran 6 months | 2589 patlents | RecurrentVTE or Major bleeding:
double-dummy | (150 mgb.Ld)* vs. with acuteVTE | fatal PE I5 patients under
enoxaparin/warfarin 2.3% under dablgatran | dablgatran vs.
vs. 2.2% under warfarin | 22 patients under
warfarin
Rivaroxaban | EINSTEIN- Open-label Rivaroxaban (15 mgbid. |3,6,0r 3449 patients | RecurrentVTE or Major or CRNM
DvT= for 3 weeks, then 20 mg 12 months | with acute fatal PE bleeding
0.d.) vs. enoxaparin/warfarin DVT 2.1% under rivaroxaban | 8.1% under rivaroxaban
vs. 3.0% under warfarin | vs. 8.1% under warfarin
EINSTEIN-PE™ | Open-label Rivaroxaban (15 mgbld. |3,6,0r 4832 patients | RecurrentVTE or Major or CRNM
for 3 weeks, then 20 mg 12 months | with acute PE | fatal PE: bleeding:
0.d.) vs. enoxaparin/warfarin 2.1% under rivaroxaban | 10.3% under
vs. |.8% under warfarin | rivaroxaban vs.
11.4% under warfarin
Aplxaban AMPLIFY®? Double-blind, | Apixaban (10 mgb.d.for |6 months | 5395 patients | RecurrentVTE or Major bleeding:
double-dummy | 7 days, then 5 mg b.Ld.) vs. with acute fatal PE: 0.6% under apixaban vs.
enoxaparin/warfarin DVT or PE 2.3% under apixaban vs. | 1.8% under warfarin
2.7% under warfarin
Edoxaban | Hokusal-VTE™ | Double-blind, | LMWH/edoxaban (60 mg | Variable, | 8240 patients | RecurrentVTE or Major or CRNM
double-dummy | 0.d;30 mg o.d.if creatinine | 3-12 with acute fatal PE: bleeding:
clearance 30-50 miminor [months | DVT andlor PE | 3.2% under edoxaban | 8.5% under edoxaban
body welght <60 kg) vs. vs. 3.5% under warfarin | vs. 10.3% under
UFH or LMWHiwarfarin mrlaﬂ1
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Advantages and disadvantages of oral anticoagulants (warfarin versus direct

"-, .

oral anticoagulants*) '
Warfarin Direct oral anticoagulants*
Dosing Once-daily dosing may be more May require more frequent dosing
convenient
Dietary Need to ensure relatively constant level None. Rivaroxaban should be taken with

restrictions

of vitamin K intake

food when used for atrial fibrillation
thromboprophylaxis. Betrixaban should
be taken with food when used for VTE
prophylaxis.

Monitoring
therapy

PT/INR monitoring is required, which
entails regular visits to a facility for most
patients (point-of-care devices may be
an option for some)

Not required; however, noncompliance
will not be as readily apparent. It may
be reasonable to obtain drug levels in
some settings (eg, altered
gastrointestinal anatomy) to ensure that
the drug is being absorbed.

Drug interactions

Many

Rivaroxaban interacts with CYP-3A4 and
P-glycoprotein inhibitors; other factor Xa
inhibitors interact with P-glycoprotein;
dabigatran may be affected by P-
alycoprotein inducers or inhibitors

Time in
therapeutic range

Approximately 65% based on clinical
trials

Expected to be superior to warfarin,
although therapeutic ranges have not
been established

Reversal agent(s)

Several available (eg, vitamin K, FFP,
PCQC)

For dabigatran: idarucizumab; for direct
factor Xa inhibitors: andexanet alfa.
Activated charcoal may be used to
remove unabsorbed drug if the last
ingestion was recent. Hemodialysis may
be used to remove dabigatran from the
circulation.

Monitoring drug
activity after
reversal

PT/INR can be used

TT can be used for dabigatran; anti-
factor Xa activity can be used for
apixaban

Effect of comorbid
conditions

May increase fracture risk, especially in
individuals with underlying osteoporosis

Renal function affects pharmacokinetics;
dosing unclear in those with obesity




‘ Inhibitors and inducers of P-glycoprotein (P-gp) drug efflux pump (P-gp multidrug
’ . resistance transporter)

Inhibitors of P-gp

Inducers of P-gp

Amiodarone

Azithromycin (systemic)

Capmatinib
Carvedilol
Clarithromycin

Cobicistat and cobicistat-
containing coformulations

Cyclosporine (systemic)

Daclatasvir

Dronedarone

Elagolix
Elagolix-estradiol-norethindrone
Eliglustat
Elexacaftor-tezacaftor-ivacaftor
Erythromycin (systemic)
Flibanserin

Fostamatinib
Glecaprevir-pibrentasvir
Itraconazole

Ivacaftor

Ketoconazole (systemic)

Lapatinib

Ledipasvir

Neratinib

Ombitasvir-paritaprevir-ritonavir
(Technivie)™

Osimertinib
Propafenone
Quinidine

Quinine

Ranolazine

Ritonavir and ritonavir-containing
coformulations™

Rolapitant
Simeprevir
Tacrolimus (systemic)y
Tamoxifeny
Tepotinib
Tezacaftor-ivacaftor
Ticagrelory
Tucatinib
Velpatasvir
Vemurafenib
Verapamil

Voclosporin

Apalutamide
Carbamazepine
Fosphenytoin
Lorlatinib
Phenobarbital 1
Phenytoin

Rifampin (rifampicin)

St. John's wort




ACUTEVTE ACUTE VTE LONG-TERM SECONDARY PREVENTION
INITIAL TREATMENT CONTINUED TREATMENT (when indicated)
5 days - 3 weeks = 3 months

Dual-drug approach

Warfarin, INR 2-3 Warfarin, INR 2-3

'
'
B '
Rivarcxaban 20 d '
Y 5 '
' Ematologis
: matologia
'
'
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Schema posologico  ®<® .
Dabigatran

Acuto VTE Acute VTE Prevenzione

. .. . ! . RE-SONATE
Dose iniziale Dose di mantenimento |secondaria Dabigatran 150 mg x 2
almeno 3 mesi Long-term VS placebo
150 mg mattino e Dabigatran Dabigatran
serao 110 mg 150 mg mattinoesera0 150 mg mattino  RE-MEDY
mattino e sera* da 110 mg mattino e sera* esera0110 mg Sgi',g;;;i?nlso mex2
assumere dopo 5 mattino e sera*.

giorni di terapia
parenterale
Giorno 5°
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Dabigatran: riduzione dose 110 mg mattino e sera © .
v'Pazienti con eta > 80 anni
v'Pazienti in terapia contemporanea con Verapamil

v'Pazienti con eta compresa tra 75-80 anni se a basso
rischio trombo-embolico ed elevato rischio di
sanguinamento

v'Soggetti con gastrite, esofagite o reflusso gastro-
esofageo

v'Pazienti con compromissione della funzionalita renale
(30-50 ml/min) se ad elevato rischio di sanguinamento

v'Pazienti ad elevato rischio di sanguinamento

e, -
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Schema posologico e
Apixaban

Acuto VTE Acute VTE Prevenzione AMPLIEY-EXT
Dose iniziale Dose di mantenimento |secondaria
almeno 3 mesi Long-term 2,5 Mg X 20
5mgx2
VS placebo
Apixaban Apixaban Apixaban
10 mg mattino e sera 5 mg mattino e sera 2.5 mg mattino

Giorno 1-7 e sera




Schema posologico e
Rivaroxaban

Acuto VTE Acute VTE Prevenzione |

Dose iniziale Dose di mantenimento iecondaria rEr:Sg;Z'iZ'VESX;;arc“ggxaban 20
ong-term

Rivaroxaban Rivaroxaban 20 mg o 15 Rivaroxaban 20

15 mg x 2 per 21 mg al giorno mg o 15 mg al

giorni giorno

ENSTEIN CHOICE: Rivaroxaban 20 mg/die o 10 mg/die
vs ASA 100 mg/die




- Schema posologico
Edoxaban

Acuto VTE Acute VTE Prevenzione HOKUSAY-VTE
Dose iniziale Dose di mantenimento |secondaria ggar::/‘;?:t'hoc
almeno 3 mesi Long-term (riducibile a 30
mg/die) VS
60 mg/die da 60 mg/die 60 mg/die030 """
assumere dopo 5 mg/die

giorni di terapia
parenterale
Giorno 5°
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Riduzione dose Edoxaban

»IRC moderata (30-50 ml/mn)
» Basso peso corporeo (< 60 Kg)

» Concomitante assunzione di potenti inibitori della P-
glicoproteina (verapamil, macrolidi o antifungini azoli)
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Dabigatran e

IRC

Lieve
Non aggiustamenti posologia

Moderata
30-49 ml/min

Dose 150 mg x 2

Dose ridotta 110 x 2 nei pazienti ad
elevato rischio di sanguinamento

Grave

< 30 ml/min
Controindicato

~e 0 @
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Apixaban e

IRC

Lieve
51-80 ml/min
Non aggiustamenti posologia

Moderata

30-49 ml/min
Non e richiesto alcun aggiustamento
della dose
15-29 ml/min
-Apixaban 2.5 mg mattino e sera

Grave

< 15 ml/min
Non raccomandato

~e 0 @




e, -

Edoxaban e

IRC

Lieve
51-80 ml/min
Non aggiustamenti posologia

Moderata
15-49 ml/min
Edoxaban 30 mg/die

Grave

< 15 ml/min
Non raccomandato

~e 0 @
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. ’ DOACS: pazienti con insufficienza ®
epatica .

Malattia epatica associata a coagulopatia e o
rischio emorragico clinicamente »  Controindicati

significativo

Insufficienza epatica grave > Non raccomandati

Insufficienza epatica lieve o -
_ Utilizzare con cautela
moderata (Child-Pugh classe A o B)
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Rivaroxaban .

O\ A

Wﬁ

Il trattamento con AVK deve essere interrotto e
Rivaroxaban iniziato quando INR £ 2,5

AVK Apixaban
Dabigatran

S

Il trattamento con AVK deve essere interrotto e
Apixaban e Dabigatran iniziato quando INR < 2
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Apixaban
Rivaroxaban Anticoagulanti .

Dabigatran}? parenterali

Somministrare la prima dose di di
anticoagulante parenterale quando la dose
successiva di NAO deve essere somministrata
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Anticoagulanti Apixaban
parenterali A Rivaroxaban
Dabigatran

{‘:{QD_‘

La terapia con NAO deve iniziare da 0 a 2 ore prima della
prevista successiva somministrazione dell’anticoagulante
parenterale per via sottocutanea o al momento
dell’interruzione dell’anticoagulante parenterale per via
endovenosa

~e 0 @




EHRA Practical Guide on the use of new oral
anticoagulants in patients with non-valvular atrial
fibrillation: executive summary’

Ogni ; Te
Recommended follow-up g Emocromo, funzionalita renale
(see EHRA at www.NOACforAF.eu for information & practical advice ) anno ed epatica
Check each visit: 1. Compliance (pt. should bring remaining meds)?
2. Thrombo-embolic events?
3. Bleeding events? . . RY
;ﬁ;ﬁ:ﬂmz . " Se ridotta funzionalita
N jons and over-the-counter ugs.
renale(clearance
Blood sampling: - ing of anticoagulation level is not required! N N L. .
e 30.60 i/, 578y, orragle: Ogm sel |» creatinina (30-60 ml/min )
Hera 150 mifmin mesi o se il paziente assume
3-monthly renal function . . .
Eiaerb st et oy Soiavopie Dabigatran e eta > 75 anni

o paziente fragile

Ogm tre - Se ridotta funzionalita

Serum Creatinine . Hemo- Liver
creatinine | clearance | globin tests

renale (clearance

mesi creatinina 15-30
ml/min)
Se sopraggiungono
._ Su condizioni che possono oy
European Heart Journal indicazione alterare la fx renale e

epatica
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Terapia anticoagulante parenterale )

v'Eparina non frazionata per via
endovenosa

v'Eparina non frazionata per via
sottocutanea

v’ Eparina a basso peso molecolare
v'Fondaparinux
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Eparina non Eparina a basso peso
frazionata per via ‘l molecolare
endovenosa

v'"Minor mortalita
v'"Minor ricorrenza di
eventi trombo embolici
v'Minor sanguinamenti
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Eparma non ‘l Eparina a basso peso .
frazionata per via molecolare

sottocutanea

v'Minor frequenza di
trombocitopenia




r
Eparina non

frazionata per
via
sottocutanea

Eparina non
frazionata per

via endovenosa
g !

v’ Ipotensione persistente
v" Clearance della creatinina

v’ in previsione di trombolisi )
<30 ml/min

v’ Aumentato rischio di
sanguinamento

v’ Alterato assorbimento s.c
(obesita)

v insufficienza renale grave
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molecolare e

v'Enoxaparina
v'Dalteparina
v'"Nadroparina
v'Tinzaparina




NN
Parenteral anticoagulation for PE ® o‘ .

LMWHs and pentasaccharide (fondaparinus) approved for

the treatment of pulmonary embolism

Dosage Interval

1.0 mg/kg Every 12 hours
Enoxaparin or

1.5 mg/kg Once daily
Tinzaparin 175 Ukg Once daily

100 IU/Kkg Every 12 hours
Dalteparin or

200 IUkg Once daily

86 IU/kg Every 12 hours
Nadroparin or

171 IU/kg Once daily

5 mg (body weight <50 kg); Once daily
Fondaparinux 7.5 mg (body weight 50-100 kg);
10 mg (body weight >100 kg)

@

EUROPEAN

g www.escardio.org/guidelines J al (2014):d0i:10.1093/eurheartjlehu283 SOCIETY OF
2 CARDIOLOGY*®
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Enoxaparina k;;jj%;y@iﬁ e

v'Enoxaparina
*]1 mg/Kg di peso corporeo ogni 12 ore

v'Enoxaparina

=1.5 mg/Kg di peso corporeo una volta al
giorno




Enoxaparina

Dasaggio nei pazienti con IRC (creatinine clearance <30mL/minute)

Profilassi nel paziente medico 2000 somministrata SC una

con patologia acuta in atto volta al giorno

Trattamento della trombosi
venosa profonda con o senza EP |1 mg/kg somministrata SC una
quando embricato con la terapia | volta al giorno

anticoagulante orale
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Fondaparinux
E’ un pentasaccaride solfato di sintesi inibitore selettivo del
fattore Xa.

Dosaggio

v'5 mg per i pazienti < 50 Kg una volta die
v'7.5 mg per i pazienti 50-100 Kg una volta die
v'10 mg per i pazienti > 100 Kg una volta die
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Fondaparinux

Clearance della creatinina 30-50 ml/m

Dose ridotta 50%

Clearance della creatinina < 30 ml/m

Controindicato

~e 0 @
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Eparina a basso
peso
molecolare

Fondaparinux

v'Disponibilita
v Costi
v'Familiarita del clinico




CONCLUSIONI

Armamentario terapeutico ad oggi MOLTO AMPIO e sempre piu
DIVERSIFICATO nei i vari SETTINGS DI PAZIENTI
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| DOACS rappresentano ad oggi la PRIMA SCELTA di farmaci da utilizzare

Sono dotati di un ottimo profilo di EFFICACIA e SICUREZZA rispetto a
aVK(dicumarolici)

| DICUMAROLICI hanno ancora VALIDE INDICAZIONI TERAPEUTICHE
sindrome da anticorpi anti-fosfolipidi; trombosi in siti inusuali, grave

insufficienza renale (protesi valvolari meccaniche, FA con stenosi
mitralica post-reumatica)

EBPM/fondaparinux prima classe di farmaci nella profilassi primaria del
TEV
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Grazie per l'attenzione!!!
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