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Direct Oral Anticoagulants

Dabigatran Rivaroxaban Apixaban Edoxaban
etexilate

Target Thrombin Factor Xa Factor Xa Factor Xa
Bioavailability 6.5% 80% 50% 62%
Time to peak plasma 0.5-2 hr 2-4 hr 3-4 hr 1-2 hr
concentration
Half-life 12-14 hr 7-13 hr 8-13 hr 8-10 hr
Routine monitoring No No No No
Elimination 80% renal 67% renal 25% renal 50% renal
Potential drug P-glycoprotein Inhibitors of Inhibitors of Strong P-
interactions™ inhibitors and CYP3A4 and P- CYP3A4 and P- glycoprotein
inducers glycoprotein glycoprotein inhibitors

* Inhibitors of p-glycoprotein include ketoconazole, quinidine, and amiodarone. Inhibitors of

CYP3A4 include macrolide antibiotics, ritonavir. Rifampicin is an inducer of p-glycoprotein and
CYP3A4.

Devabhakthuni S, et al., J Pharm Prac, 2015



Clinical Indications for DOAC’s

 Thromboprophylaxis after orthopaedic surgery
 Stroke prevention in patients with atrial fibrillation
* Treatment of acute venous thromboembolism

* Treatment of venous thromboembolism in patients with
cancer



Patient presentation

* 45 year old woman presents with progressive dyspnea, is
found to have bilateral segmental pulmonary emboli

* She is treated with rivaroxaban, 15 mg twice daily for
three weeks, then switched to 20 mg daily

* She is referred to see you after completing six months of
anticoagulant therapy, at which time she feels back to her
baseline level of activity

* What would you recommend for her now?



Treatment Duration for Unprovoked
VTE: ACCP Guidelines

* In patients with an unprovoked DVT of the leg (isolated
distal or proximal) or PE, we recommend treatment with
anticoagulation ... for 3 months over treatment of a longer
time-limited period (eg, 6, 12, or 24 months) (Grade 1B).

* In patients with a first unprovoked proximal DVT of the leg
or PE and who have a (i) low or moderate bleeding risk,
we suggest extended anticoagulant therapy (no scheduled
stop date) over 3 months of therapy (Grade 2B), and (ii)
high bleeding risk, we recommend 3 months of
anticoagulant therapy over extended therapy (no
scheduled stop date) (Grade 1B).

Kearon C, et al. Chest, 2016; 149: 315-52



Unprovoked VTE: how long to treat?

Initial
(0 to =7 d)

Long-term
("7 dto "3 mo)

Extended
(T3 mo to indefinite)

Apixaban 10 mg
BID x 7 d;
Rivaroxaban 15
mg BID x 21 d;
LMWH for min 5
d*and INR =2
for2d

| |

Apixaban 5 mg BID;
Dabigatran 150 mg BID;
Edoxaban 60 mg daily™;
Rivaroxaban 20 mg daily;
Warfarin for INR 2-3

What are the best options for
indefinite anticoagulation in order
to provide effective anticoagulation
with minimal bleeding risk?
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Ajay K. Kakkar, M.B., B.S., Ph.D., Sebastian Schellong, M.D.,
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Dabigatran vs. placebo for indefinite
anticoagulation

B Recurrent Venous Thromboembolism, Related Death, or Unesplained Death in the Placebo-Control Study
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Dabigatran vs. warfarin for indefinite
anticoagulation

A Recurrent Venous Thromboembolism or Related Death in the Adtive-Control Study

Estimated Cumulative Risk (%)
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AMPLIFY EXTEND
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EINSTEIN-CHOICE
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Unprovoked VTE: how long to treat?

Extended
(T3 mo to indefinite)

Initial Long-term
(0to =7 d) (7 dto "3 mo)
Apixaban 10 mg Apixaban 5 mg BID;

BID x 7 d;
Rivaroxaban 15
mg BID x 21 d;
LMWH for min 5
d*and INR =2
for2d

Dabigatran 150 mg BID;
Edoxaban 60 mg daily™;
Rivaroxaban 20 mg daily;
Warfarin for INR 2-3

Apixaban 5 mg BID or 2.5 mg BID**;

ASA 81-100 mg daily, if anticoagulation not possible***;
Dabigatran 150 mg BID;

Edoxaban 60 mg daily";

Rivaroxaban 20 mg daily or 10 mg daily**;

Warfarin for INR 2-3 or INR 1.5-2***



Patient 2 presentation

* A 72 year old man developed an unprovoked left leg DVT
from the common femoral vein to the popliteal vein

* He is started on apixaban 10 mg twice daily for 7 days, and
iIs now on 5 mg twice daily

* He is also on aspirin 81 mg daily for a bare metal stent
placed in his right coronary artery two years ago

* He complains about increased bruising and two episodes
of epistaxis since starting the apixaban

* How could you assess this patient’s apixaban level?



Why might one want to measure a
DOAC level?

Treatment failure Bleeding
Preoperative state Overdose
Non-compliance Renal dysfunction
Obesity Low body weight
Renal hyperfunction Advanced age
Gl malabsorption Drug interaction

l l

‘ I Drug level ; |

5"‘ percentile trough 95 percentile peak

Cuker A and Siegal D. Hematology 2015, 2015; 117-24



Laboratory Testing for DOACs

e Screening coagulation tests

Relationship to

Coagulation Expected 'On
Bezay Therapy' Range Dabigatran Rivaroxaban Apixaban Edoxaban
AFTT
Below Mormal or Mormal limits Mormal limits Mormal limits
prolonged®
Within Prolonged Mormal or Mormal or Mormal limits
prolonged” prolonged”
Above Prolonged MNormal or Prolonged Mormal or
prolonged” prolonged”®
FT/INR
Below Mormal limits Mormal limits Mormal limits Mormal limits
Within Mormal or Mormal or Mormal or Mormal or
prolonged” prolonged prolonged” prolonged’
Above Mormal or Mormal or Mormal or Mormal or
prolonged” prolonged prolonged”® prolonged’

Samuelson BT, et al

. Chest, 2017; 151: 127-38



Laboratory Testing for DOACs

 Specialty coagulation tests

Relationship to

Coagulation Expected 'On
Hezay Therapy' Range Dabigatran Rivaroxaban Apixaban Edoxaban
Dilute TT
Below MNormal or Mot indicated Mot indicated Mot indicated
prolonged®
Within Prolonged® Mot indicated Mot indicated Mot indicated
Above Prolonged® Mot indicated Mot indicated Mot indicated
Anti-Xa
Below Mot indicated Mormal or Mormal or MNormal or
increased” increased increased
Withinm Mot indicated Increased Increased Increased
Abowe Mot indicated Increased Increased® Increased’

Samuelson BT, et al. Chest, 2017; 151: 127-38




Patient 2 Presentation

* Two days later, the patient is in the emergency
department with an acute hemorrhagic stroke

* What can be done to reverse his anticoagulant effect?



Hemostatic reactions and thrombosis
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Inhibiting thrombin blocks hemostasis

Burnett A, et al. BMJ, 2017; 357: 2216



Reversing Dabigatran: Antibodies

A, et al. BMJ, 2017; 357: 2216
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Pollack C, et al. N Engl J Med, 2017; 377: 431-41



l[darucizumab for Dabigatran Reversal

A Diluted Thrombin Time in Group A
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Thrombotic Events in Patients
Receiving Idarucizumab

* 301 patients taking dabigatran treated for uncontrolled
bleeding

Pulmonary Embeolism (86-yr-old woman, intracerebral ICH) *

Ischemic Stroke (80-yr-old man, Gl bleeding) > § Fatal
Pulmonary Embolism and DVT (81-yr-old man, intracerebral ICH) .
Myocardial Infarction (86-yr-old woman, intracerebral ICH) I
Pulmonary Embolism and DVT (85-yr-old man, subarachneid ICH) .
Ischemic Stroke (70-yr-old woman, ruptured AA) | ¢ @ e

Ischemic Stroke (86-yr-old man, subarachnoid ICH) D fatal

DVT (86-yr-old woman, intramuscular bleeding) | 4 ]

Pulmonary Embolism and DVT (75-yr-old man, Gl bleeding)
DVT (94-yr-old woman, Gl bleeding)

Ischemic Stroke (83-yr-old woman, subdural ICH)
Myocardial Infarction (70-yr-old man, Gl bleeding)
Systemic Embolism (77-yr-old man, ruptured AA)
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Inhibiting factor Xa blocks hemostasis

Burnett A, et al. BMJ, 2017; 357: 2216



Reversing Factor Xa Inhibitors: Decoys
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Stuart ). Connolly, M.D., Truman J. Milling, Jr., M.D., John W. Eikelboom, M.D.,
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Connolly SJ, et al. N Engl J Med, 2016; 375: 1131-41



Andexanet Alfa for Acute Bleeding
with Factor Xa Inhibitors
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TE or Death with Andexanet Alfa

AF =Adrial fibrillation
ASA=fcetylsalicylic acid
DVT = Deep-wein thrombaosis

80-¥r-Odd Marn: AF, ICH, HE-

B4-Yr-Old Woman: AF, Articular Bleed, HE-
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ANDEXXA (coagulation factor Xa (recombinant),

Resources for You
f cHaRe in LUMNKEDIN | @ FINIT | & EMAIL | & FRINT
« Approved Cellular and Gene
Therapy Products STN: BLA 175536
« Licensed Biological Products Proper Name: coagulation factor Xa (recombinant), inactivated-zhzo
with Supporting Documents Trade Name: ANDEX A
Manufacturer: Portola Pharmaceuticals, Inc.
Indication:

« For patients treated with rivaroxaban and apixaban, when reversal of anticoagulation is needed due 1o life-
threatening or uncontrolled bleeding.

Product Information

« Package Insert - ANDEXXA (PDF - 552KEB)

« Demographic Subgroup Information — coagulation factor Xa (recombinant), inactivated-zhzo
[ANDEXXA] (PDF - 2.1MB)
Refer to Section 1.1 of the Clinical Review Memo for information about participation in the clinical trials and
any analysis of demographic subaroup outcomes that is notable.



Andexanet alfa: dosing and price

Andexanet alfa Dose Based on Apixaban or Rivaroxaban Dose

FXa inhibitor

==

Pricing: US

Solution (reconstituted) (Andexxa Intravenous)

Apixaban

100 mg (per each): $3,300.00

Rivaroxaban

TU mgrunknown igh aose

Andexanet alfa Dosing Regimens:
Low dose: 400 mg [V bolus administered at a rate of ~30 mg/minute, followed 2 minutes later by 4 mg/minute IV infusion for up to 120 minutes

High dose: 500 mg IV bolus administered at a rate of ~30 mg/minute, followed 2 minutes later by 8 mg/minute IV infusion for up to 120 minutes

Source: Lexicomp, accessed 10 August 2018



Other options to reverse DOAC's...

* Time
* Prothrombin complex concentrates
* Fresh frozen plasma is generally not helpful

* Hemodialysis has been used to acutely remove dabigatran

* Plasma exchange has been used to acutely remove
rivaroxaban



What other indications are being
explored for the direct oral
anticoagulants?




RE-ALIGN

A First Thromboembolic Event

B First Bleeding Event
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COMPASS

1.0+ Rivaroxaban+aspirin vs. aspirin alone
Hazard ratio, 0.76 (95% Cl, 0.66—0.86)
0.10- P<0.001
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COMPASS

Variable Rivaroxaban + ASA alone Hazard ratio (95%
ASA (n=9152) (n=9126) Cl), p value

Major bleeding 288 (3.1%) 170 (1.9%) 1.70 (1.40-2.05),
p<0.001

Site: Gl 140 (1.5%) 65 (0.7%) 2.15 (1.60-2.89),
p<0.001

Minor bleeding 838 (9.2%) 503 (5.5%) 1.70 (1.52-1.90),
p<0.001

Eikelooom JW, et al. N Engl J Med, 2017; 377: 1319-30



NAVIGATE ESUS

A Kaplan-Meier Curves for Time to Event in the Primary Efficacy Outcome B Kaplan-Meier Curves for Time to Major Bleeding Event
1.0- 0.10 - Hazard ratio, 1.07 (95% Cl, 0.87—1.33) e LO5 0.03 - Hazard ratio, 2.72 (95% Cl, 1.68—4.39)
o
0.9+ 0.09 + g 09 Rivaroxaban
g 0l 0081 o 08
& 0.7 0.07 4 Rivaroxaban E 0.74 0.02
Fal = : 0.06 o0 0.6
£ES 06 005 Aspirin s
1‘: - —
g o5 004 s 9 0.01 -
£8 0.03 1 £ 047 I
=§ - 0.02 - 2 3d Aspirin
£ 0371 001 S
E Sl e 0.2+ 0.00 I T T T I I l T |
g 024 000 e —— s 0 60 120 180 240 300 360 420 480 540
& 0 60 120 180 240 300 360 420 480 540 g 0.1
0.1 o
0.0 | | | | | I I I |
0.0 - 0 60 120 180 240 300 360 420 480 540
0 60 120 180 240 300 360 420 480 540 Days ofFoIIow-up
Days of Follow-up No. at Risk
No. at Risk Rivaroxaban 3609 3249 2906 2582 2206 1911 1615 1342 1071 807
Rivaroxaban 3609 3211 2854 2525 2156 1874 1584 1306 1046 786 Aspirin 3604 3254 2918 2597 2231 1939 1637 1371 1083 822
Aspirin 3604 3205 2853 2531 2166 1830 1579 1319 1036 779

Hart RG, et al. N Engl J Med, 2018; 378: 2191-201



Patient presentation

e 28 year old woman with no prior medical history
e She sustains a left thalamic ischemic stroke

* She is started on anticoagulant therapy with enoxaparin,
switched to apixaban prior to discharge

* Hypercoagulable workup revealed markedly positive
results for a lupus anticoagulant, anticardiolipin antibody,
and anti-f3,-glycoprotein | antibody



RAPS (Rivaroxaban in APS)
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TRAPS (Rivaroxaban in Thrombotic APS)

e 120 patients with ‘triple-
positive” APS randomized
to rivaroxaban 20 mg/d vs
warfarin, target INR 2-3

* |Initial events included
venous and arterial
thromboembolism T
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Pengo V, et al. Blood, 2018; e-pub ahead of print



To summarize new indications...

* Prosthetic cardiac valves: NO

 Stable atherosclerotic vascular disease:  Maybe, in
selected, low-bleeding risk patients

* |schemic stroke, non-cardioembolic: NO

* Antiphospholipid Syndrome: NO (for high-risk profile)



Questions?



