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DI cosa voglio parlare
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La terapia anticoagulante orale

Le origini della terapia anticoagulante orale (TAO) risalgono al periodo tra la
fine degli anni 40 e gli inizi degli anni 50, quando venne isolato un nuovo e
pit vantaggioso derivato del gia noto dicumarolo: era la nascita del warfarin,
avvenuta nel 1948.

In realta la storia dei dicumarolici inizia diversi anni prima, da una strana
epidemia di casi di emorragia interna che aveva provocato la morte di molti
bovini nel Nord America e in Canada negli anni 20. Dopo poco tempo fu
chiaro che la causa di tale epidemia doveva risiedere in un fattore

alimentare e in particolare in alcune muffe cresciute nel fieno umido
contenente trifogli. Tuttavia, ci vollero molti anni prima che la sostanza
responsabile della fAmalattia del tr
Link riusci ad indentificare tale molecola in un derivato ossidato della
cumarina naturale (il dicumarolo).

Qual che anno pi Y% tardi Ldicantarole doimee | 0
topicida, sfruttandone la capacita intrinseca di causare emorragie interne. |l
dicumarolo, tuttavia, agiva troppo lentamente per cui Link inizio a lavorare

su una lista di 150 derivati che potessero essere piu vantaggiosi: il numero

42 risultava essere il piu attivo e, poiché la ricerca era finanziata dalla

WARF (Wisconsin Alumni Research Foundation), la nuova molecola venne
chiamata Warfarin, ottimo topicida.




La terapia anticoagulante orale

Negli anni a seguire, si inizio a utilizzare il Warfarin anche per
applicazioni cliniche, con 1| nom

Rispetto agli anticoagulanti gia esistenti, il Warfarin offriva interessanti
vantaggi: poteva essere somministrato per via orale e agiva piu
rapidamente del dicumarolo. Inoltre, la sua azione anticoagulante
manteneva la capacita di essere annullata dalla Vitamina K.

A dispetto della sua origine come veleno per topi, nel 1955 il Warfarin
venne somministrato al presidente americano Eisenhower in seguito ad
un infarto del miocardio.

La diffusione dell 6applicazione cl
ostacolo nella indisponibilita di un test di laboratorio standardizzato per
determinarne | 6effetto e | a posol
agl i I ni zi degl i anni 80 con | 06int
(International Normalized Ratio) che ha permesso la standardizzazione
della TAO in tutto il mondo.




La terapia anticoagulante orale e le sue
Indicazioni nel paziente anziano (sics 2000)

La terapia anticoagulante orale (TAO) ha trovato negli ultimi anni una
sempre piu vasta indicazione nel paziente anziano:
A nella fibrillazione atriale (FA) (sia cronica che di recente insorgenza
da sottoporre a cardioversione)
A nel trattamento e nella prevenzione secondaria della TVP e della EP
(embolia polmonare)
nella prevenzione del tromboembolismo venoso in pazienti ad alto
rischio.
ra | e altre 1 ndicazioni del l a TA
nella prevenzione delle recidive e riduzione dellamor t al I t ~
nelle malattie valvolari cardiache
nella cardiomiopatia dilatativa
nei pazienti portatori di protesi valvolari cardiache (meccaniche)
nella trombosi cardiaca endocavitaria
nel tromboembolismo arterioso ricorrente.
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La terapia anticoagulante orale e le sue

controindicazioni nel paziente anziano
CONTROINDICAZIONI ALLA TAO
Assolute

A Emorragiamaggi ore (nel | & delltl iomspeecimseme p
rischio di vita)

Condizioni arischio di complicanze

Malattie psichiatriche
|pertensione grave
Endocardite

Insufficienza cardiaca grave

o To Io Io Po

Insufficienza epatica e renale.
Altre condizioni arischio

A Retinopatia
A Malnutrizione
A Tireotossicosi
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Warfarin

Il Warfarin viene rapidamente assorbito dal tratto
gastrointestinale; ha una elevata biodisponibilita, con
una emivita di 36-42 ore.

Possiede un elevato legame con le proteine
plasmatiche (97-99%) e viene metabolizzato nel
fegato, escrezione biliare (feci) e urinaria.

| | picco dobdbazione a -90 mi
giorni.

La formulazione e alla dose di 5 mg.




Acenocumarolo

Analogo al precedente per assorbimento e
bi odi sponi bi |l i1 t"7, ha unoemiyv

Scompare dopo 1-2 giorni.

La formulazione e alla dose di 1 e 4 mg.
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Dabigatran T Pradaxa

Dabigatran € un farmaco anticoagulante appartenente alla nuova categoria degli inibitori
diretti della trombina.

Esercita l'attivita anticoagulante come potente inibitore diretto, competitivo, reversibile
della trombina.

Inibisce sia la trombina libera circolante che quella legata al coagulo di fibrina ed € anche

in grado di ridurre I'aggregazione piastrinica stimolata dalla trombina. L'effetto

anticoagulante che si ottiene € meno variabile dagli altri inibitori della vitamina K, pertanto

non necessita di monitoraggio periodico del tempo di protrombina né di aggiustamenti
posologic,Non esi ste tutt av isgecifiaodmagpgsgono essard wilizzati d o
sangue intero o plasma, come e ormai noto per farmaci anti-trombotici, quali il clopidogrel.

Viene assorbito dal tratto gastrointestinale, rapidamente e completamente nella forma
attiva. La biodisponibilita assoluta della molecola dopo somministrazione € piuttosto
bassa, aggirandosi intorno al 6,5%. Dopo somministrazione orale le concentrazioni
plasmatiche della molecola aumentano rapidamente e la concentrazione di picco viene
raggiuntaentro 30 minuti-2 or e do p o Lalcantempomnrea somnanistrazione
di un pasto non sembra alterarne la biodisponibilita, ma comporta un ritardo di circa 2 ore
nel tempo necessario al raggiungimento della concentrazione plasmatica di picco. Il
legame con le proteine plasmatiche umane € piuttosto basso, pari al 34-35%, ed
indipendente dalla concentrazione. L'emivita terminale dopo dosi multiple e stata pari a
circa 12 - 14 ore, ed appare indipendente dalla dose. La stessa emivita tende ad essere
prolungata nei soggetti in cui la funzionalita renale € compromessa. La molecola e
eliminata principalmente con le urine in forma immodificata.

La formulazione € in tre dosi: 1507 11071 75 mg




Rivaroxaban T Xarelto

Rivaroxaban e un inibitore diretto e molto selettivo del fattore Xa.

L'inibizione del fattore Xa causata dalla molecola blocca contemporaneamente la via
intrinseca e la via estrinseca della cascata della coagulazione. In tal modo viene inibita sia
la formazione di trombina, sia lo sviluppo di trombi. Rivaroxaban non ha effetti inibitori
sulla trombina (fattore Il attivato) e non agisce in alcun modo sulla aggregazione

delle piastrine.

Dopo somministrazione per via orale il farmaco e rapidamente assorbito dal tratto
gastrointestinale. La biodisponibilitd assoluta di rivaroxaban € alta (80% - 100%). La
concentrazione plasmatica massima viene raggiunta entro 2-4 ore dall'assunzione della
compressa. La contemporanea assunzione di cibo non influisce né sulla area sotto la
curva (AUC) né sul picco di concentrazione. Pertanto rivaroxaban puo essere assunto
indipendentemente dai pasti. La variabilita inter-individuale di farmacocinetica di
rivaroxaban € compresa tra il 30% e il 40%. Il legame con le proteine plasmatiche € alto e
pari a circa il 92%-95%, coinvolgendo in particolare I'albumina sierica. Nell'organismo
umano rivaroxaban viene metabolizzato tramite CYP3A4, CYP2J2 ed altri meccanismi
CYP-indipendenti. L'emivita del farmaco varia tra le 7 e le 11 ore. 1l 50% circa del farmaco
e eliminato per via urinaria, con un 30% di una dose somministrata escreto direttamente
nelle urine come principio attivo immodificato. Il restante 50% e invece eliminato pervia
fecale. Nei soggetti anziani si osservano concentrazioni plasmatiche mediamente
maggiori che nei soggetti giovani, verosimilmente in relazione alla ridotta clearance
renale.

La formulazione e di 10 mg.




Apixaban 1 Eliquis

Apixaban € un inibitore potente, reversibile, diretto ed estremamente selettivo del sito
attivo del fattore Xa. La mol ecola non nec
antitrombotica. Apixaban inibisce sia il fattore Xa libero che quello legato al coagulo. E

Il noltre un inibitore dell"attivit”™ della p
molecola previene la generazione della trombina e lo sviluppo del trombo.

Api xaban non ha effetti plastnne tnainibisseundidetarmaentg r e

| 6aggregazione piastrinica che viene indot
del FXa la molecola determina un prolungamento di diversi test di coagulazione, ed in
particolare del tempo di protrombina( P T ) |, | 6l nternational Nor

Il tempo di tromboplastina parziale attivata (aPTT).

Dopo somministrazione per via orale apixaban e rapidamente assorbito dal tratto
gastrointestinale. La concentrazione plasmatica massima viene raggiunta dopo circa 3-4
ore dall 6assunzione dell a compressa. La co
sembra influire sulla AUC (area sotto la curva) o la C,, ... La biodisponibilita della molecola

si aggira intorno al 50% per dosi fino a 10 mg. Il legame con le proteine plasmatiche é di
circa | 087%. Apixaban viene elpemiafeaake.o dal |
L6escrezione renale rappresenta circa il 2
L'emivita della molecola e di circa 12 ore.

Apixaban viene metabolizzato in particolare da CYP3A4 e CYP3A5 con contributi minori
da CYP1A2, CYP2CS8, CYP2C9, CYP2C19, e CYP2J2.

La formulazione € di 2,5 mg.




Edoxaban i Lixiana

Edoxaban € un inibitore potente, reversibile, diretto ed estremamente selettivo del sito
attivo del fattore Xa. L'anticoagulante non necessita dell'antitrombina Ill per svolgere
| 6attivit”™ antitrombotica.

Edoxaban inibisce sia il fattore Xa libero che quello legato al coagulo. Edoxaban non

I ni bi sce dirett ame npiastring, Maimpepdiseegrdicttamante del | e
| 6aggregazione pi astr i tromana Conleeonseguennae | ndot
del l 6attivit”™ 1 nibitoria esercitata sul f a
prolungamento di diversi test di coagulazione, ed in particolare del tempo di

protrombina( PT) , del |l 6l nternat i on a lkempdditrombdplastira d

parziale attivata (aPTT).

Dopo somministrazione per via orale edoxaban viene rapidamente assorbito dal tratto
gastrointestinale. L'effetto del cibo sull'assorbimento e clinicamente irrilevante.

La biodisponibilita della molecola € ottima e I'emivita breve e variabile tra le 9 e le 11 ore.
Il farmaco viene eliminato dall'organismo sia per via renale (33% circa) che tramite la via
fecale (66% circa).

La formulazione € di 15 e 30 mg.




Schema cascata coagulativa

Al terazione del | 06 endwdumdtissutale

I ‘ Antagoni
Sti

Xl Xlla Vila VI L
Vitamina

(N K

Xla
r\ Apixaban, Rivaroxaban,
@ Xa. Edoxaban
Trombina Dabigatran
(\Fibrina

Fibrinogen

Xl

Antagoni
sti
Vitamina
K

Coagulo




Cil sono Interazioni con altri farmaci?

Table 2 Drug interactions with the new anticoagulants

Mechanism Dabigatran Rivaroxaban?®, apixaban, edoxaban
P-gp inhibition Interacting drug A exposure Interacting drug A exposure
Ketoconazole +150% Ketoconazole® +160%
Quinidine +53%
Amiodarone +60%
Verapamil ~ +50%°
P-gp induction Rifampicin —67% Rifampicin —50%
St. John’s Wort n.d. St. John’s Wort n.d.
CYP3A4 inhibition Ketoconazole® +160%
Clarithromycin +50%
Ritonavir +50%
CYP3A4 induction Rifampicin —50%
St. John’s Wort n.d.

n.d., not determined.

®The changes in exposure are for rivaroxaban but will be similar for apixaban and edoxaban.
PContraindicated.

“Variable depending on the formulation of verapamil.
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Oral Anticoagulation in Elderly Adults with Atrial Fibrillation:
Integrating New Options with Old Concepts

Ignatius Gerardo E. Zarraga, MD,*" and Jack Kron, MD" ] Am Geriatr Soc 61:143-150, 2013.

The CHA,DS,-VASc score is a validated risk-stratifica-
tion scheme for predicting AF-related thromboembolic
events and can guide the selection of optimal anti-
thrombotic therapy.

Punto 1

CHA:DS:-VASC Score’ Risk Factor Points

C—~Congestive heart failure or left ventricular dysfunction 1
H—Hypertension 1
A—Age =75 2
D—Diabetes mellitus 1
S,—Stroke, transient ischemic attack, or thromboembolism 2
V—Vascular disease (prior myocardial infarction, peripheral arterial disease, aortic plaque) 1
A—Age 65-74 1
Sc—Sex category: female 1

Warfarin offers a greater relative risk reduction for AF-
| - - ; Punto 2
related stroke than aspirin or aspirin plus clopidogrel. The
additional absolute risk reduction it provides depends on
the individual’s baseline risk of stroke. The higher the
baseline risk of stroke, the greater the additional absolute
risk reduction achieved with warfarin over aspirin.




Several scoring systems have been developed to predict
bleeding risk with anticoagulation therapy. Many of the
factors that increase the risk of ischemic stroke also
increase the risk of bleeding with anticoagulation.

ATRIA Risk Score'?

Punto 3

HAS-BLED Score™

Risk Factor Points Risk Factor Points
AZ:[;'S/SF{EG“E('}OHHL"H)QS g/dL in men, 3 H—Hypertension (uncontrolled, systolic 1
Severe renal disease (glomerular filtration 3 blood pressure =160 mmHg)

rate <30 mL/min or dialysis-dependent) A—Abnormal renal function or abnormal 1or2

Age >75 2 liver function—1 point each
Any prior hemorrhage diagnosis 1 S—_Stroke 1
Diagnosed hypertension 1 B—Bleeding history or predisposition 1

] to bleeding (e.g., bleeding diathesis, anemia)

e of Major L Labile INRs (unstable or high INRs 1

emorrhage® per . . .

ATRIA Score 100 Person-Years or poor time in therapeutic range, e.g., <60%)
E—Elderly (age >65) 1
0-3 (low risk) 0.76 D—Drugs (antiplatelet agents, nonsteroidal 1or2
4 (intermediate risk) 2.62 anti-inflammatory drugs) or alcohol abuse—1 point each

5-10 (high risk) 5.76

Elderly adults who take warfarin are vulnerable to
bleeding for a variety of reasons, including drug—drug
interactions and changing diets with intercurrent
illnesses. Even though they frequently have conditions
for which antiplatelet agents are recommended, practi-
tioners should be judicious about combining antiplatelet
agents with warfarin.

The propensity to fall should not be considered an
absolute contraindication to warfarin use in elderly
adults with AF because the risk of fall-related intracra-
nial hemorrhage (ICH) is often low and easily surpassed
by the benefit of stroke prevention.

Punto 4

Punto 5
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Trombosi venosa profonda - profilassi

Dabigatran Rivaroxaban

RE-NOVATE
RE-MODEL RECORD

RE-MOBILIZE ODIXA
Pubblicati Pubblicati
2008 2008

ADOPT
ADVANCE
Pubblicati
2010

Apixaban




Apixaban
ADVANCE 3
ADVANCE 2
ADVANCE 1
ADOPT

Rivaroxaban
Overall

RECORD 4
RECORD 3
RECORD 2
RECORD 1

Dabigatran
Overall

RE-NOVATE 2
RE-NOVATE
RE-MOBILIZE
RE-MODEL

Efficacia

Migliore EBPM

+
E

_I_
_I_

_l_

_I_
b

+

_I_
_I_

RS
_I_

Migliori NOA

10

1

Risk Ratio (95% CI)

0,36 (0,22-0,54)
0,62 (0,51-0,74)
1,02 (0,78-1,32)
0,87 (0,62-1,23)

0,46 (0,39-0,54)

0,69 (0,13-0,92)
0,51 (0,39-0,65)
0,21 (0,13-0,35)
0,30 (0,18-0,51)

1,03 (0,93-1,15)

0,88(0,63-1,22)
0,90 (0,63-1,29)
1,23 (1,03-1,47)
0,97 (0,82-1,13)

0,1




Rischio di sanguinamento

Apixaban Risk Ratio (95% CI)
ADVANCE 3 — 0,1 (-0,3-0,6)
ADVANCE 2 -0,33 (-0,95-0,29)
ADVANCE 1 -0,81 (-1,49-0,14)
ADOPT _ 2,58 (1,02-7,24)
Rivaroxaban

Overall —— 1,85 (0,94-3,63)
RECORD 4 i 2,47 (0,78-7,86)
RECORD 3 ] 1,18 (0,40-3,52)
RECORD 2 ] 1,00 (0,06-15,98)
RECORD 1 i 3,02 (0,61-14,95)
Dabigatran

Overall F 1,09 (0,74-1,61)
RE-NOVATE 2 —— 1,54 (0,67-3,55)
RE-NOVATE —— 1,29 (0,70-2,37)
RE-MOBILIZE ] 0,42 (0,15-1,19)

RE-MODEL Migliore EBPM ] Migliori NOA 1,14 (0,46-2,78)

100 10 1 0.1 0,01




Trombosi venosa profonda - trattamento

Dabigatran

RE-SONATE
RE-COVER
Pubblicati
2009

Rivaroxaban

EINSTEIN
Pubblicato
2010

2011

Dabigatran

RE-MEDY
Pubblicato
2013

2012 2013

AMPLIFY
Pubblicato
2012

Apixaban




Efficacia

Apixaban

AMPLIFY

Apixaban 2.5 1
Apixaban 5 |

_ Migliore placebo| Migliore Apixaban
Rivaroxaban

EINSTEIN —}—

Migliore EBPM| Migliore Rivaroxaban
Dabigatran

RE-COVER -}

RE-MEDY —}—

Migliore Warfarin Migliore Dabigatran

RE-SONATE i

Migliore placebo ™ Migliore Dabigatran
10 1 0,1

0,01

Risk Ratio (95% CI)
0,33 (0,22-0,48)

0,36 (0,25-0,53)

0,68 (0,44-1,04)

1,10 (0,65-1,84)
1,44 (0,78-2,64)

0,08 (0,02-0,25)




Rischio di sanguinamento

Apixaban : . .
AMPLIEY Apixaban 2,5 1.29 (0.79-2.33) Risk Ratio (95% ClI)
Apixaban 2.5 Apixaban 5 1.82 (1.05-3.18) 0,49 (0,09-2,64)
Apixaban 5 Sanguinamenti minori 0,25 (0,03-2,24)

Migliore placebo| Migliore Apixaban
Rivaroxaban

EINSTEIN —— 0,65 (0,33-1,22)

Migliore EBPM  Migliore Rivaroxaban

Dabigatran
RE-COVER —— 0,82 (0,45-1,48)
RE-MEDY - 0,54 (0,41-0,71)

Migliore/Warfarin Migliore Dabigatran

RE-SONATE — 2,92 (1,52-5,60)
Miglidre ptacebo Migliore Dabigatram
10 1 0,1 0,01




Sindrome coronarica acuta

Rivaroxaban

ATLAS
Pubblicato
2009

APPRAISE
Pubblicato
2010

Apixaban




Efficacia

ﬁlgg(lgz?SnE Risk Ratio (95% CI)
cardiovascolari _I_ 0.94 (0.821 1.09)
APPRAISE 3
Cardiovasc + morte + 0.95 (0'80 1'11)
APPRAISE 10 mg I 0.61 (0.35-1.04)
APPRAISE 25mg | 0,73 (0.44-1.04)
Rivaroxaban

ATLAS

Combinato + 0.84 (0.74-0.96)
ATLAS Smg + 0.85 (0.73-0.98)

ATLAS25mg  Migliore placebo | Migliori NOA | (.84 (0.74-0.96)

10 1 0,1




Rischio di sanguinamento

ﬁgg;i?S”E Risk Ratio (95% CI)
. | | 2.59 (1.5-4.46)

cardiovascolari
APPRAISE + -
Cardiovasc + morte 2.48 (1'72 3.58)
APPRAISE 10 mg I 2.45 (1.31-4.61)
APPRAISE 25 mg | 1.78 (0.91-3.48)
Rivaroxaban
ATLAS I 3.96 (2.46-6.38)
Combinato
ATLAS 5 mg I 4.47 (2.71-7.36)
ATLAS 2.5 m

g —& 3.46 (2.08-5.77)

10 1 0

Migliore placebo Migliori NOA




Fibrillazione atriale

Dabigatran Rivaroxaban Edoxaban

ENGAGE AF
In corso

RE-LY ROCKET
Pubblicato Pubblicato Risultati attesi per il

2009 2011 2014

AVERROES
Pubblicato
2011

ARISTOTLE
Pubblicato
2011

Apixaban




Table 4 An overview and comparison of the RE-LY®, ROCKET-AF and ARISTOTLE trials [53-56]

RE-LY®

ROCKET-AF

ARISTOTLE

Overview
Patients, n

Design

Treatments

Inclusion

criteria

Analysis

18 113

Open-label, blinded
end-point adjudication
(PROBE)

Dabigatran etexilate 110 mg
bid vs. 150 mg bid
(blinded) vs. open-label
warfarin (INR 2.0-3.0)

AF and > 1 other risk factor
for stroke
Intention-to-treat
(for noninferiority

then superiority)

14 264
Double-blind, double-dummy
(sham INR)

Rivaroxaban 20 mg once daily
(or 15 mg with moderate renal
impairment) vs. warfarin

(INR 2.0-3.0)

AF and a history of stroke or >2
other risk factors for stroke

On-treatment (per protocol compliant
population) for noninferiority,
followed by superiority in safety-
on-treatment population and then
intention-to-treat

(for sensitivity testing of superiority)

18 201
Double-blind, double-dummy
(sham INR)

Apixaban 5 mg bid (or 2.5 mg
bid with > 2 of: age >80
years, weight <60 kg, serum
creatinine > 133 pmol L™ ') vs.
warfarin (INR 2.0-3.0)

AF and > 1 other risk factor

for stroke

Intention-to-treat

(for noninferiority then

superiority)




RE-LY T Dabigatran 150 mg

Efficacia
Stroke/embolia

Stroke

Stroke emorragico
Stroke ischemico
Stroke favorevole

IMA

Mortalita

Sicurezza

Sanguinamento Gl

Sanguinamenti
minori
Emorragie cerebrali

_I_

_I_
N
_l_

_I_

10

1 | Dabigatran

>o

1

HR (95% ClI)
0.66 (0.53-0.82)

0.64 (0.51-0.81)

0.26 (0.14-0.49)
0.76 (0.60-0.98)
0.62 (0.43-0.91)

1.38 (1.00-1.91)
0.88 (0.77-1.00)

Sicurezza

1.5 (1.19-1.89)
0.91 (0.86-0.97)

0.4 (0.27-0.6)




RE-LY i Dabigatran 110 mg

Efficacia
Stroke/embolia

Stroke

Stroke emorragico
Stroke ischemico
Stroke favorevole

IMA

Mortalita

Sicurezza

Sanguinamento Gl

Sanguinamenti
minori

_I_
_I_
e

HR (95% CI)
0.91 (0.74-1.11)

0.92 (0.74-1.13)

0.31 (0.17-0.56)
1.11 (0.89-1.4)
0.86 (0.61-1.22)

1.35 (0.98-1.87)
0.91 (0.80-1.03)

Sicurezza

1.1 (0.86-1.41)
0.79 (0.74-0.84)

Emorragie cerebrali | 0.31 (0.20-0.47)

I | K 1
| Dabigatran )
4 M 4 m -




Risk of Bleeding With 2 Doses of Dabigatran Compared With Warfarin in Older and
Younger Patients With Atrial Fibrillation: An Analysis of the Randomized Evaluation of
Long-Term Anticoagulant Therapy (RE-LY) Trial
John W. Eikelboom, Lars Wallentin, Stuart J. Connolly, Mike Ezekowitz, Jeff S. Healey, Ji
Oldgren, Sean Yang, Marco Alings, Scott Kaatz, Stefan H. Hohnloser, Hans-Christoph Di
Maria Grazia Franzosi, Kurt Huber, Paul Reilly, Jeanne Varrone and Salim Yusuf

Circulation. 2011:123:2363-237

Background—Dabigatran 150 and 110 mg twice a day and warfarin are effective for stroke prevention in atrial fibrillation.
The purpose of this study was to compare their risks of bleeding in the Randomized Evaluation of Long-Term
Anticoagulant Therapy (RE-LY) trial.

Methods and Results—The RE-LY trial randomized 18 113 patients to receive dabigatran 110 or 150 mg twice a day or
warfarin dose adjusted to an international normalized ratio of 2.0 to 3.0 for a median follow-up of 2.0 years. Compared
with warfarin, dabigatran 110 mg twice a day was associated with a lower risk of major bleeding (2.87% versus 3.57%;
P=0.002), whereas dabigatran 150 mg twice a day was associated with a similar risk of major bleeding (3.31% versus
3.57%; P=0.32). There was a significant treatment-by-age interaction, such that dabigatran 110 mg twice a day
compared with warfarin was associated with a lower risk of major bleeding in patients aged <75 years (1.89% versus
3.04%; P<<0.001) and a similar risk in those aged =75 years (4.43% versus 4.37%; P=0.89; P for interaction <0.001),
whereas dabigatran 150 mg twice a day compared with warfarin was associated with a lower risk of major bleeding in
those aged <75 years (2.12% versus 3.04%; P<<0.001) and a trend toward higher risk of major bleeding in those aged
=75 years (5.10% versus 4.37%; P=0.07; P for interaction <<0.001). The interaction with age was evident for
extracranial bleeding, but not for intracranial bleeding, with the risk of the latter being consistently reduced with
dabigatran compared with warfarin irrespective of age.

Conclusions—In patients with atrial fibrillation at risk for stroke, both doses of dabigatran compared with warfarin have
lower risks of both intracranial and extracranial bleeding in patients aged <75 years. In those aged =75 years,
intracranial bleeding risk is lower but extracranial bleeding risk is similar or higher with both doses of dabigatran
compared with warfarin.
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ROCKETI Rivaroxaban

Efficacia
Stroke/embolia

Stroke

Stroke emorragico
Stroke ischemico
Stroke favorevole
IMA

Mortalita

Sicurezza
Sang. maggiore

Sang.minori

Emorragie cerebrali

_I_

_I_

_I_

_I_

_I_
_I_

_I_

_'_
I
e

10

1

0,1

I Rivaroxaban

)

HR (95% ClI)
0.79 (0,66-0,96)

0,88 (0,70-1,03)
0,59 (0,37-0,93)
0.94 (0,75-1,17)
1,03 (0,76-1,38)
0,81 (0,63-1,06)
0.85 (0,70-1,02)
Sicurezza

1,04 (0,90-1,20)
1,04 (0,96-1,13)

0.67 (0.47-0.93)




ROCKETI Rivaroxaban

Major and Non-Major Clinically
Relevant Bleeding While on Treatment

Qverall

Age <65
65to 75
=75

Crll {mL/min} <50
50to 80
>80

Rivaroxaban

1475 (20.74)

241 (14.64)
541 (19.48)
693 (25.78)

336 (22.37)
725(21.88)
412 (18.01)

- e = =

0.1 1
Rivaroxaban better

10

Rivaroxaban worse

Warfarin
1449 (20.34)

260 (15.83)
556 (19.99)
633 (2343)

342(23.17)
719(21.09)
388(17.40)

15
HR (95% CI) P-value*
1.03 (096, 1.11)
093(0.781.11) 0.118
0.98(0.87.1.10)
1.12(1.00, 1.25)
0.28 (0.84, 1.14) 0.735

1.04 (0.93,1.15)
1.06 (0.92,1.21)




ARISTOTLE T Apixaban

Efficacia
Stroke/embolia —+
Stroke -
Stroke emorragico }
Stroke ischemico —+
IMA -}
Mortalita }
Sicurezza
Sang. maggiore +
Sang.minori }
Emorragie cerebrali 1
10 1
| Apixaban

g

HR (95% CI)
0.79 (0,66-0,95)

0,79 (0,66-0,95)
0,51 (0,35-0,75)
0.92 (0,74-1,13)
0,88 (0,66-1,17)
0,88 (0,80-0,97)
Sicurezza

0,69 (0,60-0,80)
0,68 (0,61-0,75)
0.42 (0.30-0,58)




ARISTOTLE T Apixaban

A Primary Efficacy Outcome: Stroke and Systemic Embolism

No. of P Value for
Subgroup Patients  Apixaban  Warfarin Hazard Ratio (95% Cl) Interaction
no. of events (%6 /yr)
All patients 18,201 212 (1.27) 265 (1.60) e
Prior use of warfarin or other 0.39
vitamin K antagonist
Yes 10,401 102 (1.1) 138 (L.5) e ——
No 7,800 110 (1.5) 127 (1.8) —_—
Age 0.12
<65 yr 5,471 51 (1.0) 44 (0.9) 0
65 to <75 yr 7,052 82(1.3) 112 (L7) ——
=75 yr 5,678 79 (1.6) 109 (2.2) e —
Level of renal impairment 0.72
Severe or moderate 3,017 54 (2.1) 69 (2.7) —_— Y
Mild 7,587 87 (1.2) 116 (L7) —_——
Mo impairment 7518 70 (1.0 79(1L.1) )
Apixaban dose 0.22
2.5 mg twice daily or placebo 211 12 (1.7) 22 (3.3) L
5 mg twice daily or placebo 17,370 200 (1.3) 243 (1.5) e
D.IES 'D.!i'D 1.00 Z.ICI'D
Apixaban Warfarin

Better Better




ARISTOTLE T Apixaban

B Major Bleeding

No. of P Value for
Subgroup Patients Apixaban  Warfarin Hazard Ratio (95% Cl) Interaction
no. of events (35/yr)
All patients 18,140 327 (2.13) 462 (3.09) e
Prior use of warfarin or other 0.50
vitamin K antagonist
Yes 10,376 185 (2.1) 274 (3.2 ——
Mo 7.764 142 (2.2) 188 (3.0) —_—
e 0.64
<65 yr 5,455 56 (1.2) 72 (1.5) et
65 to =75 yr 7,030 120 (2.0) 166 (2.8) ——
=75 yr 5,655 151 (3.3) 224 (5.2) ——
Level of renal impairment 0.03
Severe or moderate 3,005 73 (3.2) 142 (6.4) — —
Mild 7,565 157 (2.5) 199 (3.2) B
No impairment 7,496 96 (1.5) 119 (1.8) —_—
Apixaban dose 021
2.5 mg twice daily or placebo 826 20 (3.3) 37 (6.7) N,
5 rmg twice daily or placebo 17,314 307 (2.1) 4325 (3.0 .
Cl.rES I'.'I.!_i{] 1.00 E.II}D
Apixaban Warfarin

Better Better




ENGAGE T Edoxaban 15 mg

Efficacia
Evento embolico

Stroke

Stroke emorragico
Stroke ischemico
IMA

Mortalita

Sicurezza
Sang. maggiore

Sang.minori

Emorragie cerebrali
Sang. Gl

_I_
_l_

10

1

| " Edoxaban

> o

HR (95% CI)
1.24 (0.72-2.15)

1.13 (0.97-1.31)

0.33 (0.22-0.50)
1.41 (1.19-1.67)
1.19 (0.95-1.49)
0.87 (0.79-0.96)
Sicurezza

0.47 (0.41-0.55)
0.66 (0.60-0.71)

0.30 (0.21-0.43)
0.67 (0.53-0.83)




ENGAGE T Edoxaban 30 mg

Efficacia
Evento embolico

Stroke

Stroke emorragico
Stroke ischemico
IMA

Mortalita

Sicurezza
Sang. maggiore

Sang.minori

Emorragie cerebrali

Sang. Gl

_I_

—+—

—+
_,I__
T

e

10

1

| Edoxaban

>

HR (95% CI)
0.65 (0.34-1.24)

0.88 (0.75-1.03)

0.54 (0.38-0.77)
1.0 (0.83-1.19)
0.94 (0.74-1.19)
0.92 (0.83-1.01)
Sicurezza

0.80 (0.71-0.91)
0.86 (0.79-0.93)

0.47 (0.34-0.63)
1.23 (1.02-1.50)




n/N, n/N, %
RR (95% Cl) NOA Warfarin  Weight

Study

RE-LY — 0.66 (0.53,0.82) 134/6076  202/6022  28.57

ROCKET AF — 0.88 (0.75, 1.03) 269/7081  306/7090  37.22

ARISTOTLE — 0.80 (0.67,0.95) 212/9120  265/9081  34.20

Subtotal (I-squared = 55.9%, p = 0.104) O 0.78 (0.67,0.92) 615/22277 773/22193 100.00
RE-LY — 0.77 (0.61,0.99) 111/6076  142/6022  27.29

ROCKET AF — 0.91(0.73,1.13) 156/7061  172/7082 35.93

ARISTOTLE —— 0.92 (0.75, 1.14) 162/9120  175/9081  36.78

Subtotal (I-squared = 0.0%, p = 0.522) <> 0.87 (0.77,0.99) 429/22257 489/22185 100.00
RE-LY * 0.26 (0.14,0.50) 12/6076  45/6022  24.45

ROCKET AF * 0.58 (0.37,0.92) 29/7061 50/7082  34.94

ARISTOTLE —_— 0.51(0.35,0.75) 40/9120  78/9081 40.60

Subtotal (I-squared = 52.2%, p = 0.124) <> 0.45(0.31,0.68) 81/22257  173/22185 100.00

I I I I
25 5 1 2 4

Favors NOA Therapy Favors Warfarin Therapy

Figure 2. Forest plot for (A) all-cause stroke and systemic embolism, (B) ischemic and unspecified stroke, and (C) hemorrhagic stroke, new oral anticoagulants
(NOA) versus warfarin in natients with AF.




n/N, n/N, %

Study RR (95% CI) NOA Warfarin -~ Weight

RE-LY — = 0.94 (0.82,1.07) 399/6076  421/6022  33.55

ROCKET AF — 1.03(0.89, 1.18) 395/7111  386/7125  33.29

ARISTOTLE —— 0.70 (0.61,0.81) 327/9088  462/9052  33.15

Subtotal (I-squared = 87.2%, p = 0.000) <>> 0.88 (0.71,1.09) 1121/22275 1269/22199 100.00
B

RE-LY * 0.41 (0.28,0.60) 36/6076 87/6022 30.19

*

ROCKET AF 0.66 (0.47,0.92) 55/7111 84/7125 34.23

*

ARISTOTLE 0.42 (0.31, 0.59) 52/9088 122/9052 35.59

Subtotal (I-squared = 54.9%, p = 0.109) <> 0.49 (0.36,0.66) 143/22275 293/22199  100.00

C
RE-LY — 1.50 (1.20, 1.89) 182/6076 120/6022 33.49
ROCKET AF — 1.46 (1.19,1.78) 224/7111 154/7125 34.74
ARISTOTLE — 1 0.88 (0.68, 1.14) 105/9088 119/9052 31.77
Subtotal (I-squared = 82.5%, p = 0.003) <<> 1.25(0.91, 1.72) 511/22275 393/22199 100.00

| I I I
25 5 1 2 4

Favors NOA Therapy Favors Warfarin Therapy

Figure 3. Forestplot for (A) major bleeding,(B) intracranialbleeding,and(C) gastrointestinableeding,new oral anticoagulant§NOA) versuswarfarin in
patientswith AF.




Cosadicono le linee guida?




Table 2 Recommendations for thromboprophylaxis in patients with AF [1]

Risk category

CHAQDSQ -VASc

score

Recommended antithrombotic therapy

One ‘major’ risk factor or >2 ‘“clinically
relevant nonmajor’ risk factors

One ‘clinically relevant nonmajor’ risk
factor

No risk factors

> 2

Oral anticoagulant®

Either oral anticoagulant® or aspirin 75-325 mg daily
Preferred: oral anticoagulant
Either aspirin 75 mg daily or no antithrombotic therapy

Preferred: no antithrombotic therapy




European Society of Cardiology (2010)

Le indicazioni sono focalizzate sul Warfarin, ma per pazienti con
HAS-BLED 0-2 si puo somministrare Dabigatran 150 mg due
volte al giorno, mentre per pazienticon HAS-BL ED O3 s |
somministrare Dabigatran 110 mg due volte al giorno.

ACC/AHA (2011)
Dabigatran  Wanfairask noeaoasistdno v a a

problema valvolare, CrCI<15 e patologie epatiche.

Canadian Society of Cardiology (2012)
| NAO sono raccomandati al posto del Warfarin.

Rivaroxaban e Apixaban hanno efficacia e sicurezza simili sia
per pazienti < sia > 75 anni

Considerare dose ridotta dei NAO In pazienti >75 anni e
sempre per pazienti >80 anni, soprattutto con Dabigatran.

ACP (2012)

Dabigatran e raccomandato al posto del Warfarin alla dose di
150 mg due volte al giorno.




EUROQPEAN
SOCIETY OF
CARDIOLOGY ®

- Sets indication for anticoagulation;

- Makes choice of anticoagulant;

- Decides on need of proton pump inhibitor;

- Baseline haemoglobin, renal and liver function;
- Provides education;

- Hands out anticoagulation card;

- Organizes follow-up (when, by whom, what?);
- Remains responsible coordinator for follow-up.

first FU: 1 month

- Checks:
1. Compliance (patient should bring remaining pills);
2. Thrombo-embolic events;
3. Bleeding events;
4. Other side effects;
5. Co-medications and over-the-counter drugs.
6. Need for blood sampling?

¥

In case of problems: contacts initiator of treatment.

¥

Else: fills out anticoagulation card and sets date/place
for next follow-up.




Importanti istruzioni per il paziente

Prendere il farmaco esattamente come prescritto (una o due volte al
giorno). Se non si prende il farmaco si perde la protezione!

Non interrompere mai il farmaco senza consultare il tuo medico.

Non aggiungere mai altri farmaci senza consultare il tuo medico, anche
nel caso di farmaci antidolorifici disponibili senza prescrizione medica.

Avverti il tuo dentista o i chrirurghi prima di un intervento chirurgico.

Terapia Anticoagulante Orale nella
Fibrillazione atriale

Per gli anticoagulanti non inibitori della Vitamina K

Cognome e nome paziente: Data di nascita:

Farmaci concomitanti

ome: g

N.B.: In Emergenza i test standard non danno una
valutazione quantitativa del livello di scoagulazione!

Indirizzo paziente:

Dosaggio anticoagulante orale, orario, assunzione a digiuno o dopo cibo:

Indicazione al trattamento anticoagulante:

Data inizio trattamento:

Nome e indirizzo del medico che coordina il trattamento anticoagulante:

Numero di telefono del medico o del centro che coordinano il trattamento
anticoagulante:

Nome e telefono dei famigliari da contattare in caso di emergenza:

Gruppo sanguigno del paziente (+ firma del medico):

/p'\‘ Ulteriori informazioni:

www.NOACforAF.eu
EUROPEAMN
Heart Rhythm ~ EUROPEAN www.nhoacforaf.eu

ASSOCIATION SOCICTY O
[L—— CARDIOLOGY ®




Controlli pianificati o non pianificati Controlli raccomandati

(vedi EHRA at www.NOACforAF.eu per informazioni e consigli pratici)

Sede (medico di
famiglia,cardio- | Finalita/rilievi:

Data (o data

apprDSSimaﬁva): Controllare a 1. Compliance (il pz. assume | farmaci?)
ogni visita: 2. Eventi trombo-embolici?
3. Sanguinamenti?
4. Altri eventi avversi?
5. Altri farmaci e farmaci da banco.
Prelievi di + il monitoraggio del livello di anticoagulazione non &
sangue: richiesto!

* ogni anno: Hb, funzione epatica e renale

* se CrCl 30-60 ml/min, eta =75aa, o fragilita:
controllo funzione renale ogni 6 mesi

+ se CrCl 15-30 ml/min:
controllo funzione renale ogni 3 mesi

* se condizioni intercorrenti a potenziale impatto:
renal and/or liver function

Creatinina | Clearance | Emo- Funzione
Sierica creatinina | globina | epatica




via Dabigatran Apixaban Edoxaban* Rivaroxaban

Other factors:

7
Age > 80 years Increased // /
plasma level %

There are no outcome data for NOACs in patients with advanced
chronic kidney disease (CrCL << 30 mL/min), and the current ESC
Guidelines recommend against their use in such patients.” Further-

more, there is very little data on patients on dialysis or close to dia-
lysis (glomerular filtration rate <15 mL/min, CKD stage V), neither
from trials nor from clinical experience. In the absence of such ex-
perience, not any NOAC is approved for use in dialysis patients.

— =TT

L A nf i | o

bleeding risk steroid therapy; other anticoagulants); history or active GI
bleeding; recent surgery on critical organ (brain; eye);

thrombocytopenia (e.g. chemotherapy); HAS-BLED =3

Red, contraindicated/not recommended; orange, reduce dose (from 150 to 110 mg b.i.d. for dabigatran; from 20 to 15 mg q.d. for rivaroxaban; from 5 to 2.5 mg b.i.d. for apixaban);
yellow, consider dose reduction if another ‘yellow’ factor is present; hatching, no data available; recommendation based on pharmacokinetic considerations.




Newer Oral Anticoagulants Should Be Used asFirst-Line Agentsto Prevent
Thromboembolism in Patients With Atrial Fibrillation and Risk Factorsfor Stroke or
Thromboembolism

Circulation. 2012:125:159-16¢

Cosa dicono gli esperti?

PRO CONTRO
Bassa incidenza di Minor emivita |
stroke Nessun benef
Minor sanguinamento ~ aderenza alla terapia
Minor mortalita Nessun monitoraggio
Piu maneggevoll Non tritabili

Nessun antidoto

Elevati costi

Necessita di ulteriori dati




DI cosa voglio parlare

4. Questioni aperte




Questioni aperte

Mancanza di antidoti specifici

Mancanza di test coagulativi efficaci in
urgenza

Come comportarsi in caso di insufficienza
renale

Come comportarsi nella gestione
perioperatoria

Costi
Quale paziente trattare

Do T Po Do Do D»




Questioni aperte

A Mancanza di antidoti specifici




The occurrence of major bleeding requiring rapid rever-
sal of the effect of oral anticoagulation is a challenging p nt0 8
situation, particularly for the new oral anticoagulants.
Some recommendations can be made based on their phar-
macokinetic profiles and a few (mostly animal) studies.

There is no specific antidote available for any of them,
although an antibody for dabigatran is under investiga-
tion.”® Fortunately, the new drugs all have considerably
shorter half-lives than warfarin, so their anticoagulant effect
tends to dissipate rapidly after discontinuation. Hemodialy-
sis can remove approximately 60% of dabigatran over a
2-hour period because the drug is not highly protein-bound,
unlike rivaroxaban and apixaban.”” However, urgent or
emergent hemodialysis can pose practical problems related
to vascular access, likelihood of timely initiation, and
unclear minimum duration for effective reversal of anticoag-
ulation. Preliminary studies in animals and healthy individu-
als have suggested that PCCs, FFP, and recombinant factor
VIla may have a role in reversing the effect of dabigatran
and rivaroxaban, with or without concomitant normaliza-
tion of common laboratory tests of anticoagulation.?”>*®




Questioni aperte

A Mancanza di test coagulativi efficaci in
urgenza




Influence of New Anticoagulants
on Coagulation Tests

Table 2. Influence of anticoagulants on routine coagulation assays

PT in sec and INR'™2
APTT?
Thrombin time
Fibrinogen (Clauss)
Multifibren U
Derived fibrinogen

D-dimers

4 4 No
+ + No
* 1 No No
No /¥ No No
v ¥ No No
No /¥ No/ No
No No No

Thrombosis & Haemostasis 2012




Table 2 Possible measures to take in case of bleeding

Direct thrombin inhibitors (dabigatran)

FXa inhibitors (apixaban, edoxaban, rivaroxaban)

Non-life-threatening
bleeding

Inquire last intake + dosing regimen
Estimate normalization of haemostasis
Normal renal function: 12-24 h
CrCl 50-80 mL/min: 24-36 h
CrCl 30-50 mL/min: 36—-48 h
CrCl <30 mL/min: =48 h
Maintain diuresis
Local haemostatic measures
Fluid replacement(colloids if needed)
RBC substitution if necessary
Platelet substitution (in case of thrombocytopenia <60 x 107/L
or thrombopathy)
Fresh frozen plasma as plasma expander (not as reversal agent)
Tranexamic acid can be considered as adjuvans
Desmopressin can be considered in special cases (coagulopathy
or thrombopathy)
Consider dialysis (preliminary evidence: —65% after 4h
Charcoal haemoperfusion not recommended (no data)

)53

Inquire last intake + dosing regimen
Normalization of haemostasis: 12—24 h

Local haemostatic measures

Fluid replacement (colloids if needed)

RBC substitution if necessary

Platelet substitution (in case of thrombocytopenia <60 x 107/
L or thrombopathy)

Fresh frozen plasma as plasma expander (not as reversal agent)
Tranexamic acid can be considered as adjuvans

Desmopressin can be considered in special cases (coagulopathy
or thrombopathy)

Life-threatening
bleeding

All of the above

Prothrombin complex concentrate (PCC) 25 U/kg (may be
repeated once or twice) (but no clinical evidence)

Activated PCC 50 |E/kg; max 200 IE/kg/day): no strong data
about additional benefit over PCC. Can be considered before
PCC if available

Activated factor VII (rFVlla; 90 pg/kg) no data about additional

benefit + expensive (only animal evidence)

All of the above

Prothrombin complex concentrate (PCC) 25 U/kg (may be
repeated once or twice) (but no clinical evidence)

Activated PCC 50 IE/kg; max 200 IE/kg/day): no strong data
about additional benefit over PCC. Can be considered before
PCC if available.

Activated factor VII (rFVlla; 90 wg/kg) no data about additional

benefit + expensive (only animal evidence)




Questioni aperte

A Come comportarsi in caso di insufficienza
renale




American Geriatrics Society Updated Beers Criteria for
Potentially Inappropriate Medication Use in Older Adults

The American Geriatrics Society 2012 Beers Criteria Update Expert Panel
J Am Genatr Soc 2012.

Dabigatran Greater risk of bleeding than with Use with caution in adults Moderate Weak
warfarin in adults aged > 75; lack of aged >75 or if CrCl < 30 mL/
evidence for efficacy and safety in min

individuals with CrCl < 30 mL/min

Three new oral anticoagulants that do not require reg-

ular blood monitoring have recently been shown in ran- Punto 7
domized trials of individuals with nonvalvular AF

(average age 70-73) to be as good as, or better than,

warfarin with respect to stroke prevention and bleeding

complications.




The distinct risk—benefit profiles of D110 and D150
have the potential to allow individualization of treatment
according to specific individual risk profiles, but the Food
and Drug Administration (FDA) has approved only the 150-
mg dose. Based on pharmacokinetic modeling data, the
FDA also approved a 75-mg dose twice daily for individuals
with a creatinine clearance (CrCl) of 15 to 30 mL/min.

Rivaroxaban and apixaban are two other oral antico-
agulants, both factor Xa inhibitors, that do not require
routine anticoagulation monitoring. Like dabigatran, the
FDA has approved rivaroxaban for the reduction of stroke
and systemic embolism risk in nonvalvular AF. The Riva-
roxaban Once Daily Oral Direct Factor Xa Inhibition
Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation (ROCKET
AF) randomized individuals with nonvalvular AF to
rivaroxaban (20 or 15 mg/d if CrCl was 30 to 40 mL/min)

Dabigatran

Rivaroxaban




Table 5 Incidence of major bleeding in the phase III trials in patients with atrial fibrillation according to calculated creatinine
clearance and as defined in the trials [26-28]

Drug, dose Categories of renal function and major bleeding rate
Dabigatran (mL min ') CrCl > 80 CrCl 50-79 CrCl 3049
110 mg b.i.d. (%) 1.53 2.89 5.29%
150 mg b.i.d. (%) 2.09 3.33 5.44%
Rivaroxaban® (mL/min) CrCl > 50 CrCl 30-49
20 vs. 15 mg daily (%) 3.39 4.49
Apixaban® Normal Mild impairment Moderate impairment
5vs. 2.5 mg b.i.d. (%) 1.5 2.5 3.2°

%In the studies with rivaroxaban and apixaban, a dose reduction was mandated in the protocol for certain risk groups,
pertaining to most patients with moderate renal impairment.
Pp=0.03 for interaction [28].




Questioni aperte

A Come comportarsi nella gestione
perioperatoria




The management of anticoagulation for AF at the time
of an elective invasive procedure must be individualized

based on the individual’s bleeding risk from the
procedure, thromboembolic risk if taken off anticoagu-

lation, and onset and offset of therapeutic effect of the
anticoagulant.

Punto 9

TABLE 2

How long to delay elective surgery
or procedures after last anticoagulant dose

Anticoagulant drug Creatinine Low-risk High-risk
clearance  surgery?® surgery®

(mL/min)

Dabigatran > 50 24 hours 2 days
31-50 2 days 4 days
<30 4 days 6 days

Rivaroxaban > 30 24 hours 2 days
<30 2 days 4 days

Apixaban > 30 24 hours 2 days
<30 2 days 4 days

aExamples include cardiac catheterization, diagnostic endoscopy, breast biopsy, and
minor orthopedic procedures

bExamples include cardiac surgery, vascular surgery, spinal or neurosurgery, and
abdominal surgery
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Table 3. Comparison of Warfarin with Three New Oral Anticoagulants in Nonvalvular Atrial Fibrillat

Warfarin (Coumadin;

Comparison Parameter FDA Approved) Dabigatran (Pradaxa; FDA Approved)

Cost of 30-day supply in the United States, $ 4 264

Mechanism of action Vitamin K antagonist (inhibits vitamin Direct thrombin inhibitor
K-dependent hepatic synthesis of
factors Il, VII, IX, and X and proteins

Dose

Use in renal impairment

Use in hepatic impairment

Bioavailability, %

Time to peak plasma concentration, hours
Half-life, hours

Metabolism by cytochrome P450

Elimination
Laboratory monitoring of anticoagulant effect

Reversal agent
Drug interactions

Food interactions
Randomized trial that tested drug
efficacy in AF

Event rates compared with warfarin
Stroke and systemic embolism

Hemorrhagic stroke
Ischemic stroke

Major hemorrhage
Intracranial hemorrhage

All-cause mortality

Cand S)

Once daily, dose
adjusted to INR
Not contraindicated

Extreme caution

~100
72-96
20-60

CYP2C9, 2C19, 2C8,
2C18, 1A2, 3A4
Hepatic

INR

Vitamin K, PCCs, FFP
Multiple

Multiple

150 mg twice daily (FDA approved);
110 mg twice daily (not FDA approved)
75 mg twice daily if CrCl 15-30 mL/min

Not contraindicated

3-7

0.5-2

12 to 17 if CrCl 50-80 mL/min;
18 to 24 if CrCl 30-49 mL/min;
>24 if CrCl <30 mL/min

No

Renal (80%)

Ecarin clotting time, activated partial
thromboplastin time, or thrombin time
might be helpful; HEMOCLOT direct
thrombin inhibitor assay can accurately
estimate plasma concentrations of
dabigatran*®

FFP?, PCCs?, rVlla?

P-glycoprotein inducers and inhibitors

None reported
RE-LY trial (vs warfarin;
n = 18,113 for entire trial)

(D150)
(D110)

feccgpeccyg e




Comparison Parameter

Cost of 30-day supply in the United States, $
Mechanism of action

Dose

Use in renal impairment

Use in hepatic impairment

Bioavailability, %

Time to peak plasma concentration, hours
Half-life, hours

Metabolism by cytochrome P450

Elimination
Laboratory monitoring of anticoagulant effect

Reversal agent
Drug interactions

Food interactions
Randomized trial that tested drug
efficacy in AF

Event rates compared with warfarin
Stroke and systemic embolism

Hemorrhagic stroke
Ischemic stroke

Major hemorrhage
Intracranial hemorrhage

All-cause mortality

Rivaroxaban (Xarelto;
FDA Approved)

Apixaban (Eliquis; Under
FDA Review)

246
Factor Xa inhibitor

20 mg/d
15 mg/d if CrCl 15-50 mL/min

Avoid in moderate or
severe hepatic impairment
80-100

2-4

5-9; 11-13 (elderly)

CYP3A4, 3A5, 2J2

Renal and hepatic
Factor Xa activity and
PT might be helpful

PCCs?, rVila?
P-glycoprotein and CYP3A4
inducers and inhibitors
None reported

ROCKET AF (vs warfarin;

n = 14,264 for entire trial)

Factor Xa inhibitor

5 mg twice daily

Lower dose (e.g.,
2.5 mg twice daily)
Avoid in severe
hepatic impairment
50

34

9-14

CYP3A4, 3A5, 1A2,
2(8, 209, 2C19, 2J2
Renal and hepatic
Factor Xa activity and
PT might be helpful

P-glycoprotein and CYP3A4
inducers and inhibitors
None reported

ARISTOTLE trial (vs
warfarin; n = 18,201

for entire trial)

<

U




Cost-Effectiveness of Apixaban, Dabigatran, Rivaroxaban,
and Warfarin for Stroke Prevention in Atrial Fibrillation

Amanda R. Harrington, MS; Edward P. Armstrong, PharmD; Paul E. Nolan Jr, PharmD:;
Daniel C. Malone, PhD

Background and Purpose—To estimate the cost-effectiveness of stroke prevention in patients with nonvalvular atrial
fibrillation by using novel oral anticoagulants apixaban 5 mg, dabigatran 150 mg, and rivaroxaban 20 mg compared with
warfarin.

Methods—A Markov decision-analysis model was constructed using data from clinical trials to evaluate lifetime costs
and quality-adjusted life-years of novel oral anticoagulants compared with warfarin. The modeled population was a
hypothetical cohort of 70-year-old patients with nonvalvular atrial fibrillation, increased risk for stroke (CHADS, =1),
renal creatinine clearance 250 mL/min, and no previous contraindications to anticoagulation. The willingness-to-pay
threshold was $50000/quality-adjusted life-years gained.

Results—In the base case, warfarin had the lowest cost of $77813 (SD, $2223), followed by rivaroxaban 20 mg
($78738+$1852), dabigatran 150 mg ($82719+$1959), and apixaban 5 mg ($85326+£$1512). Apixaban 5 mg had the
highest quality-adjusted life-years estimate at 8.47 (SD, 0.06), followed by dabigatran 150 mg (8.41+0.07), rivaroxaban 20
mg (8.26+0.06), and warfarin (7.97+0.04). In a Monte Carlo probabilistic sensitivity analysis, apixaban 5 mg, dabigatran
150 mg, rivaroxaban 20 mg, and warfarin were cost-effective in 45.1%, 40%, 14.9%, 0% of the simulations, respectively.

Conclusions—In patients with nonvalvular atrial fibrillation and an increased risk of stroke prophylaxis, apixaban 5 mg,
dabigatran 150 mg, and rivaroxaban 20 mg were all cost-effective alternatives to warfarin. The cost-effectiveness of
novel oral anticoagulantss was dependent on therapy pricing in the United States and neurological events associated with
rivaroxaban 20 mg. (Stroke. 2013;44:1676-1681.)




Questioni aperte

A Quale paziente trattare




Le problematiche nell

. Anticoagulant therapy is underused in elderly adults Punto 6
with AF, in part because of the inherent difficulties and

inconvenience associated with warfarin use. Another

important barrier relates to physician perceptions of

benefits and risks—specifically, a greater fear of causing
warfarin-related bleeding than the appreciation of pre-

venting strokes.

Perché?

Table2 Predictors for withholding vitamin K antagonists in pa- Table 3 Physician-cited reasons vitamin K antagonists unde-
tients=65 year (from Hyleketal. [29]) ruseinthe elderly (%) (from Hyleketal. [29])

Independent predictors  Adjusted OR(95%CI)  P-value Physician-cited reasons (%)

Age (per 10 years) 1.49(1.08-2.06) 0.015 Haemorrhage (33)

Female 1.56(0.98-2.47) 0.059 Falls (32)

Cognitive impairment 6.35(2.74-14.47) <0.001 Patient refused or history of nonadherence (14)

Hx of falling 5.61(2.50-12.57) <0.001 Cognitive impairment (3)

Hx of haemorrhage 3.22(1.87-5.56) <0.001 Advancedillness (8)

Advanced malignancy 4.57(1.82-11.46) 0.001 Alcoholabuse (2)




Nol medici siamo molto meno
Inclinl a causare eventi
(sanguinamento) piuttosto che
mirare a evitare eventi (stroke)




Un esempio di approccio

Il paziente ha necessita di TAO? (CHADSvasc)

Il paziente e a rischio di sanguinamento? (HAS-BLED)

C6 unodéindicazione obbligato
- Il paziente rifiuta il Warfarin

- Il paziente ha un INR instabile

Ci sono controindicazioni ai NAO? (INSUFFICIENZA RENALE,
EPATICA O DISTURBI VALVOLARI)

Se sisceglie il Warfarin, mant ener e | @rigé&R
terapeutico

Se si scelgono | NAO, considerare attentamente la dose
Evitare il Dabigatran in pazienti con eta >75 anni

Controllare il rischio di sanguinamenti Gl




Ci sono, per  , del




Dabigatran versus Warfarin in Patients
with Mechanical Heart Valves

This article was published on September 1,

2013, at NEJM.org.
CONCLUSIONS

The use of dabigatran in patients with mechanical heart valves was associated with
increased rates of thromboembolic and bleeding complications, as compared with
warfarin, thus showing no benefit and an excess risk. (Funded by Boehringer Ingel-
heim; ClinicalTrials.gov numbers, NCT01452347 and NCT01505881.)

A First Thromboembolic Event B First Bleeding Event
1.0— _________________ V_Va_rfa_l’!n 1~O_
0.9 0.9 Warfarin
2 0.8+ £ 0.8+
g 0.7 S 0.7
m . - . m . -
£ 0.6 Pabigatran Z° 0.6 Dabigatran
S 054 “i 0.5
= 04 =2 04
0 0
3 03 S 0.3
[ e
a 0.2 a 0.2
0.1 0.14
0.0 I I I I I I I 1 OO T T T T T T T 1
0 50 100 150 200 250 300 350 40( 0 50 100 150 200 250 300 350 400
Days Days
No. at Risk No. at Risk
Dabigatran 168 156 126 108 73 44 15 7 Dabigatran 168 129 103 86 58 32 11 6
Warfarin 84 82 66 55 40 22 9 4 Warfarin 84 73 56 50 38 22 11 4




Dabigatran Association With Higher Risk

of Acute Coronary Events Arch Intern Med. 2012;172(5):397-402.

Meta-analysis of Noninferiority Randomized Controlled Trials

Conclusions: Dabigatran is associated with an in-
creased risk of MI or ACS in a broad spectrum of pa-
tients when tested against different controls. Clinicians
should consider the potential of these serious harmful
cardiovascular effects with use of dabigatran.

Ischemic Stroke in an Obese Patient Receiving Dabigatran

N ENGL ) MED 368;25 NEJM.ORG JUNE 20, 2013

In conclusion, a fixed-dose regimen of dabi-

gatran may be ineffective in patients with severe
obesity.




The Use of Dabigatran in Elderly Patients

CASE 1

An 84-year-old woman (weight, 40 kg) was
admitted to the emergency department for
abdominal pain and a 3-day history of rec-
tal bleeding. She had been treated for 4
months with dabigatran etexilate, 75 mg
twice daily, for AF associated with amio-
darone, 200 mg/d. She was diagnosed as
having fecaloma with no other abnormal-
ity on computed tomographic scan. On ad-
mission, her creatinine clearance (CrCL)
was 32 mL/min/1.73 m? (to convert to mil-
liliters per second per square meter, mul-
tiply by 0.0167); platelet count,
381 X 10°/uL (reference range, 150-
400 X 10°/uL) (to convert to X 10%L, mul-
tiply by 1.0); activated partial thrombo-
plastin time, 6.43 seconds (reference range
<1.16 seconds); and prothrombin time,
>60 seconds (reference range, 6-13 sec-
onds). She developed massive rectal bleed-
ing a few hours after digital evacuation of
the fecaloma. Soon after, she experi-
enced a cardiac arrest and died from hem-
orrhagic shock despite fluid resus-

citation, epinephrine administration,

and blood and plasma transfusion.

The trough plasma concentration of

dabigatran was very high (5600 ng/

mL; expected range, 31-225

ng/mL).? The imputability score was
“likely.”

Arch Intern Med. 2011;171(14):1285-1288

CASE 2

An 89-year-old woman (weight, 45
kg) had been treated for 5 months
with dabigatran etexilate, 110 mg
twice daily, for AF. At day 1, labo-
ratory tests performed before sched-
uled surgical removal of cochlear im-
plant revealed the following:
activated partial thromboplastin
time, 2.73 seconds; prothrombin
time, 32 seconds; platelet count, 175
g/L; hemoglobin level, 9.5 g/dL (to
convert to grams per liter, multiply
by 10); CrCL, 29 ml/min/1.73 m?,
and an elevated dabigatran plasma
concentration, 2670 ng/mL. She had
developed recurrent episodes of epi-
staxis for 1 week, which were treated
with nasal cauterization. Cochlear
implant removal was cancelled, and
treatment with dabigatran etexilate
was stopped. The patient’s out-
come was favorable. The imputabil-
ity score was “likely.”




Advantages

Consequence

Rapid onset

Short half-life

Small interindividual variation in plasma levels
Few drug interactions

No food interactions

Lower risk of intracranial bleeding

Heparin bridging not required
not for surgery
not for initial venous thromboembolism treatment
(not tested for dabigatran or edoxaban)
Shorter time from last dose until operable or to bleeding cessation
Standardized dose regimens
More predictable dose — no monitoring or dose adjustment
No food restrictions

More acceptable treatment option for patients




