Aggiornamento In terapia
cardiovascolare
Salo’ 03/03/2018

Gestione delle complicanze
emorragiche in corso di
terapia con 1 DOAC

A Bianchi Ospedale S. Luca Milano



[ 1.

4 N

The best way to overcome
the fear of bleeding is...

k to know the facts. B

th
héart..| Medscape carbioLOGY




The Questions

1Burden of the bleeding risk
1Prevention of the bleeding

risk

1Reduction of the bleeding risk
iIManagement of the bleeding



First Question

What is the burden of
the bleeding risk with
the anticoagulation
theraphy 7



Major Bleeding on NOAC Treatment

* Less common than with warfarin

* Less severe than with warfarin (ICH { by 30-70%)

* Drugs have shorter half-life than warfarin




NOACs vs VKAs: Efficacy and Safety
Profiles in Clinical Trials

Stroke prevention in AF] DVT/PE treatment!®]

0% [51% 574

Recurrent
Stroke/SE Hemorrhagic Symptomatic
Stroke VTE

10% 52% 40%

All-Cause Intracranial
Mortality Bleeding

Major Bleeding

a. RuffC, et al. Lancet.2014;383:955-962.
b. Hirschl M, Kundi M.Vasa.2014;43:353-364.



Bleeding Risk
NOACs vs Warfarin

Risk Ratio (95% Cl)

—— 0.48 (0.39 - 0.59)

P < .0001

' 1.25(1.01 - 1.55
Gl Bleeding . f(9= 043 )

0.2 05 1 2

Heterogeneity Favors NOAC Favors Warfarin
ICH, P= .22 R ] _—m
Gl Bleeding, P=.009

Ruff CT, et al. Lancet. 2014;383:955-962.



Incidence of ICH: Warfarin vs NOAC

Dabigatran
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Dabigatran Wartarin
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Yasaka M, Lip GYH. Circ J. 2014,78:2367-2372.

Asia (n = 2782)

RR 0.24
o Cl, U, -
(95% Cl, 0.08-0.71)

L

Rivaroxaban Wartarin
20mg X 1 INR 2-3
East Asia (n = 932)

Apixaban Wartarin
5mg X 2 INR 2-3
East Asia (n = 1993)

RR .31
(95% Cl, 0.15-0.66)

RR .24 |
95% Cl, 0.11-0.56)

Edoxaban

Edoxaban Wartarin

60mg X 130mg X 1 INR2-3

East Asia (n = 1935)




Inohara-T, Xianmn Yy lEiang L aet-al:

Association of Intracerebral Hemorrhage Among

<inm Non—Vitamiin K Antagonist vs
Vitamin K Antagonist Oral Anticoagulants With In
Hospital Mortality. JAMA 2018 jan 25 TEpub ahead
of printl].

In hospital mortality

1 Retrospective
study 2013->16 07

1143311 pt.s ICH

185,9 % no
anticoagulation

110,6% on warfarin .
13,5% on NOAC ’ Noacv

warfarin

HR




Incidence of major bleeding at 1 year in patients aged <85 and 285 years.
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A, Incidence of major bleeding In patients aged <85 and 285 years recelving OAC or no OAC

(antiplatelettherapy only or no antithrombotic drug).
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DOAC WARFARIN Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 85% Cl M-H, Random, 95% Cl
BLEEDING VASCULAR DEATHS
1. RE-LY 38 12091 36 6022 222% 0.53[0.33, 0.83] i
2. ROCKET AF 34 7081 58 7090 258% 0.59[0.38,0.90] i
3. ARISTOTLE 17 9120 43 908! 146% 039[0.22 069] ®
4, ENGAGE AF-TIM[ 48 59 14069 65 7036 373% 0.45[0.32, 0.64] —8—
Subtotal (95% C1) 42361 29229 100.0%  0.49[040,0.61] <
Total events 148 202
Heterogeneity: Tau® = 0.00; Chi* =156, df =3 (P=0.67); P =0%
Test for overall effect: Z=6.50 (P < 0.00001)
NON-BLEEDING VASCULAR DEATHS
L RE-LY 504 12091 264 6022 200% 0.95[0.82,1.10]
2. ROCKET AF 341 7081 343 7090 19.5% 1.00 [0.86, 1.15]
3. ARISTOTLE 306 9120 318 9081 179% 0.96 [0.82,1.12]
4, ENGAGE AF-TIMI 48 998 14065 546 7036 42.2% 0.91[0.83,1.01]
Subtotal (95% C1) 42361 29229 100.0% 0.95(0.89,1.01]
Total events 2149 1471

Heterogeneity: Tau® = 0.00: Chi¥ = 0.95, df = 3 (P = 0.81); IF = 0%
Test for overall effect: Z=1.70 (P = 0.09)

| !

05 0.7

i Chi =32, f=) A P=97.
Test for subgroup differences: Chi“ = 32.79, df = 1 (P < 0.00001); F =97.0% Eavors DOAC

]

| !

15 2
Favors WARFARIN

Source: JACC @ 2016 American College of Cardiology Foundation



Second Question

How we can prevent
the bleeding 7



HAS-BLED Score

Clinical Characteristic Score

Hypertension 1

H
A Abnormal renal or liver function (1 each| lorl
§
B

Stroke 1
Bleeding 1

| LableINR !
 Ederyage 1
D Drugsoralcohol (1 each) lor
Maximum Score g

Hypertension. systolicblaod pressure » 160 mm Hg; Abmormal renal funchan: chroni dialyss, renal
transplant, serum creatining 2 200 ymol/L; Abnormal liver funchion: chonlc hepatits, Blirubin » 2u
ULN in association with AST/ALT/ALP 5 3 x ULN: Blieding: presions history, predisgoution; Labile INRs;
unstable/high INRs, in therapeutic range < B0f%; Age » 65 years; Drugs/aloohal: concomitant use of
antiplatelet agents, nonsteroidal anti-nflammatory drugs, eic

Theambasie
@ AT Ptiers R, e al. Chest. 2000;138:1093-1100

HAS-BLED Bleeding Risk Score

v Hypertension
- 58P <160 mmHg

v Abnormal renal function
= Chronic dialysis/renal transplantation/serum creatinine 2 200umol/L

v Abnormal liver function

= Chronic hepatic disease/blochemical evidence of significant hepatic
derangement

v Bleeding tendency or predisposition
= History of bleeding and/or predisposition to bleeding (eg, bleeding diathesis,
anemia, etc

+ Labile INRs

= Unstable/high INRs or TTR < 60%
' Age

= > 69 years

+ Drugs/alcohol
= + OACs, antiplatelet agents, NSAIDs, etc,

m Wh‘ﬂw Pistars R ot al, Chest, 2010:138:1093:1100,



How to Measure If Novel Anticoagulants
Are Having an Effect

* No definitive method for accurately measuring the effect of
novel oral anticoagulants’, as there is for warfarin

* Dabigatran—if PTT is normal, the drug is having very little
effect

* Rivaroxaban—if PT is normal, the drug is having very little
effect

* Apixaban—less correlation between its effect and PTT/PT

*At the time of the initial recording, edoxaban was not available for use.

PT = prothrombin time; PTT = partial thromboplastin time

Barrett YC, et al. Thromb Haemost. 2012;104(6):1263-1271.

: Schulman$, et al. Blood. 2012;119(13):3016-3023.
’ ’ the 2> «
Q Arhythmia & EP VanAmburgh JA. Medscape Pharmacists. January 28, 2013. !‘:ﬁl‘t.org Mﬂ!@&}pﬁ



Classification of Interventional Procedures
According to Bleeding Risk

Minimally Invasive

Procedures

* Superficial skin and oral
mucosal surgery,
including biopsies

*  Wound revisions

* Non-extraction dental
treatment

Minor
Procedures

Transluminal cardiac,
arterial, and venous
interventions
Pacemaker-related
surgery

Pleura and ascites
puncture

Cataract surgery
Arthroscopy, endoscopy,
laparoscopy

Organ biopsies

Dental extraction
Hernia repair
Intramuscular and
paravertebral injections

Major

Procedures

Open pelvic, abdominal,
and thoracic surgery
Brain surgery

Major orthopedic and
trauma surgery
Vascular surgery

< Anhythmia & EP

Beyer-Westendorf J, et al. Eur Heart /. 2014 Jan 6. [Epub ahead of print]

Medscape

EDUCATION



Management of Bleeding Complications in Patients Taking NOACs and
Undergoing Surgery/Invasive Procedures: Recommendations from GIHP

Surgery or Invasive Procedure With a

Low Risk for Bleeding

Last dose of NOAC

Restart dose

v

Surgery or Invasive Procedure With a
Moderate or High Risk for Bleeding

Last dose of NOAC

LMWH (or UFH) at curative dose
in case of huge thrombotic risk

Prevention of VTE if indicated

LMWH (or UFH) at curative dose
then restart NOAC according to
the risk of bleeding

v

D = day; GIHP = Working Group on Perioperative Haemostasis; LMWH = low-molecular weight heparin;
UFH = unfractionated heparin; VTE = venous thromboembolism

Medscape

q Arrhythmia&EP Pernod G, et al. Ann Fr Anesth Reanim. 2013;32(10):691-700. EDUCATION



Outcomes of Bleeding Events With Novel Oral
Anticoagulants

» . Risk for Bleeding During Emergency Surgery

21.6%
a7 17.8% 17.7%
3
— u .
v
b=
[
e 10 -
&
s -
0 T T x
Dabigatran 110 mg Dabigatran 150 mg Warfarin
n=107 n=141 n=111

< Arrhythmia & EP Healey 1S, et al. Circulation. 2012;126(3):343-348, héart., Malscape




NOACs: Consider Last Intake of Drug & Renal
Function Prior to Elective Surgical Intervention

Dabigatran

Apixaban-Edoxaban-Rivaroxaban

If noimportant bleeding risk and/or adequate

local hemostasis possible: perform at trough level

(ie, 212 or 24 h after last intake)

If noimportant bleeding risk and/or adeguate
local hemostasis possible: perform at trough level
(ie, 212 or 24 h after last intake)

CrCl 280 mL/min
CrCl 50-80 mL/min
CrCl 30-50 mL/min*

CrCl 15-30 mL/min*

Low Risk
of
Bleeding

=24 h
z36h
248 h

Not
indicated

High Risk
of
Bleeding

=48 h
272 h
206 h

Not
indicated

CrCl 280 mL/min
CrCl 50-80 mL/min
CrCl 30-50 mL/min*

CrCl 15-30 mL/min*

Bold values deviate from the common stopping rule of 2 24 h low risk, 248 h high risk.

Low Risk
of
Bleeding

=24 h
>24h
=24 h

236 h

High Risk
of
Bleeding

=48 h
=48 h
=48 h

=48 h

Low risk = low frequency of bleeding and/or minor impact of a bleeding; high risk = high frequency of bleeding and/or important

clinical impact.

*Many of these patients may be on the lower dose of prescribed NOAC.

No indication for use of any of the drugs for CrCl < 15 mL/min

Heidbuchel H, et al. Europace. 2015. [Epub ahead of print]

Mo need for bridging with LMWH/UFH when anticoagulant stopped



Risk of Bleeding Among Elderly Patients
on NOACs

»

h

Higher Risk of
Bleeding

Lower Risk of
Bleeding

v

1.4 -+

1.2

1 4

0.8 -

0.6 -

0.4 -

0.2 -

0

Elderly
I
i}
|
.I """""""""""" p<.o001 | """"""""
| i
P=.009 p- 041
Apixaban Rivaroxaban Dabigatran

* Both elderly AF patients, and all AF patients, who initiated apixaban or
dabigatran had a lower risk of bleeding than patients who initiated warfarin

* Patients who initiated rivaroxaban had a higher risk of bleeding compared
to those who initiated warfarin

Lin I, et al. ESC 2016. Advances in Science 2065.



Third Question

How we can decrease
the bleeding risk ?



Factors that might increase™ .
bleeding risk

Pharmacodynamic factors a  Age =75 years
Major
LiModerate renal impairment (Crdl 30=30 ml/min)
plasma levels L P-gtycoprotein inhibitor co-treatment
Minor
LLow body weight (<50 kg)
% Aspirin
Fharmacodynamic interactions & NSAIDs

Factors increasing dabigatran

1 Clopidogrel

Congenital or acquired coagulation disorders
Thrombocytopenia or functional platelet defects
Active ulcerative Gl disease

Recent Gl bleeding

Recent biopsy or major trauwma

Recent ICH

Brain, spinal, or cphthalmic surgery

Bacterial endocarditis

Special haemorrhagic risks




Before Prescribing a NOAC, Consider:

Factors Affecting
Bleeding Risk

Advanced age
Prior history of Gl bleeding

Concurrent use of
antiplatelets

Improper dosing of the
NOAC

Depending on the NOAC
chosen, impaired renal or
hepatic function may also
increase the risk of bleeding

Checklist to Review

* Adequately assess any prior

history of bleeding

Ensure age-appropriate
cancer screening has been
completed

Ensure that the dosage of
the medication is
appropriate, based on
patient’s age and renal
status



Factors Linked to Raised Plasma
Concentrations of NOACs

Dabigatran Rivaroxaban Apixaban Edoxaban*
Age 280 years No data
Age 275 years No data

Weight <60 kg

Renal impairment

Other risk factor'

Consider dose reduction if 22 yellow factors.

TOther risk factorsinclude:

* Pharmacodynamic interactions
— Antiplatelet drugs
— NSAIDs

— Systemic steroid therapy
— Other anticoagulants

* Recent critical organ surgery (eg, brain, eye)

* Thrombocytopenia (eg, chemotherapy)
* HAS-BLED score 23
NSAIDs = nonsteroidal anti-inflammatory drugs M@dSC&pe
_ EDUCATION
Heidbuchel H, et al. Eur HeartJ. 2013;34(27):2094-2106.



Effect on NOAC Plasma Levels From Drug-Drug Interactions,

a nd ReCO mme ndatio ns Not recommended/contraindicated Reduce dose
Reduce dose if 2 factors or more No data yet

Dabigatran  Apixaban Edoxaban* Rivaroxaban

Atorvastatin

Digoxin

: 1803 o~ Minor effect
Verapamil reduce dos A . Use with caution

If CrCl: 15-50 ml/min

Minor effect
Diltiazem No data Use with caution
if CrCl: 15-50 mL/min

Quinidine No data BN +50%

Minor effect
Amiodarone . No data No effect Use with caution
if CrCl: 15-50 mi/min

+88%
Dronedarone +70%-100% Reduce d No data

*Not approved for dinkal use

Q Mhythma&EP Meidbuchel M, et al. Europoce. 2013;15(5):625-651. l‘%t M lildpt‘




NOAC Dose Reduction

RE-LY!?] ROCKET -AF(®!]
Dabigatran Rivaroxaban
* 20 - 15 mgonce
* For US daily for:
regulators: CrCl — Creatinine
15-30 mL/min: clearance <30-49
75 mg twice daily mL/min

* Age >80 years

* CrCl 30-50
mL/min + P-gp
inhibitor,
dronedarone, or
ketoconazole

a. Connolly SJ, et al. N Engl J Med. 2009;361:1139-1151.
b. Patel MR, et al. N Engl ] Med. 2011;365:883-891.
c. Granger CB, et al. N Engl ] Med. 2011;365:981-992.

d. Giugliano RP, et al. N Engl ] Med. 2013;369:2093-2104.

ARISTOTLE!! ENGAGE-AF!]

Apixaban Edoxaban

5 - 2.5 mg twice * 60 - 30 mg once

daily for ANY TWO daily for

of: — Creatinine

— Age >80 years clearance 30-50

~ Body weight <60 kg mL/min

— Serum creatinine — Body weight <60
>1.5 mg/dL kg

US regulators — Use of quinidine,

—  Strong dual verapamil, or
inhibitors of CYP3A4 dronedarone
and P-gp



Suggestions to Decrease Risk of Bleeding
with Novel Anticoagulants

e Select patients based on knowledge of renal function

* Monitor renal function by checking creatinine clearance
once or twice per year especially in the following
scenarios:

— Exacerbation of heart failure
— Hypotensive episode
— Any event contributing to deterioration in renal performance

e Physicians must accept responsibility for guiding the dose

< Anhythmia & EP h&art., Medscape



Fourth Question

What Is tthe
correct
bleeding management ?



L Sewde
Guidance for patients: bleeding

1 Seek emergency care right away for:.

— Unusual bruising

— Pink or brown urine

- Red or black, tarry stools

— Coughing up blood

— Vomiting blood, or vomit that looks like coffee grounds
a1 Gel prompt medical attention for:

- Pain, swelling, or discomfort in a joint

- Headaches, dizziness, or weakness

— Recurring nosebleeds

— Unusual bleeding from gums

— Bleeding from a cut that takes a long time to stop

- Vaginal bleeding that is heavier than normal



Bleeding associated with NOACs
|

!

Minor bleeding

* Local measures
* Discontinue 1 or 2 doses
if necessary

!

Major or life-threatening bleeding

Flla inhibitor (Dabigatran)

!

* Discontinue drug

¢ Mechanical compression, surgical
hemostasis, transfusion of RBC or PT
(if concomitant antiplatelet use)

* Acivated charcoal (if last dose <2 h)

* PCC/aPCC/rFVila

¢ Consider hemodyalisis

* |darucizumab, Ciraparantag

FXa inhibitor (Rivaroxaban, Apixaban,
Edoxaban)

v

¢ Discontinue drug

* Mechanical compression, surgical
hemostasis, transfusion of RBC or PT
(if concomtant antiplatelet use)

* Acivated charcoal (if last dose <2 h)

¢ PCC/aPCC/rFVlla

* Andexanet alfa, Ciraparantag

Source: Europace & 2016 Oxford University Press



6! Bleeding and NOACs

* Historic risk for GI bleeding in warfarin clinical trials
(0.3%0.5% per year)

+ Certain AF patients are at increased risk of bleeding
(eg, elderly, with comorbid medical conditions,
taking concomitant medications|®

* Gl bleeding can occur at any level along Gl tract!

AF xatrlal fibrillation

o, Coleman (1, &t f, it Clin Provct. 2012:66(1):53-63

b, Batse KA. Hoatology Anh So¢ Hemate Edue Progrom, 0132002464410, Mt’dscape
q W&w ¢, Dosal ), ot ok Thromb oemost, 2013:410(2):205-242 TOUOATION

Triage of G Bleeding in Patients
Taking NOACS: Points to Consider

v Collaborative effort of all disciplines involved

* |5 the patient stable?
- Vital signs
- Physical appearance

- Hemoglobin and hematocrit
+ When was the last dose of the NOAC ingested?

» What s the patient’s renal function?



Endoscopy in Gl Bleeding With NOACs

Emergent
(<12 hours of presentation)

3| * Potential for immediate diagnosis and
endoscopic intervention to control bleeding

* Site more likely to be actively bleeding, thus
may be easier to pinpoint

Urgent
(<48 hours of presentation)

Endoscopy

* More convenient for providers and more likely
to align with standard hospital protocols

* Provides time for the drug’s anticoagulant

> effect to wear off, thus increases chance that

bleeding will stop spontaneously or that

endoscopic therapy will be effective

* Facilitates consultation among different
subspecialty services

* Facilitates initial resuscitation and stabilization
of the patient

Desai J, et al. Thromb Haemost. 2013;110:205-212.



ORAL

PARENTERAL

TFPI (Tifacogin)

——sTM (ART-123)n)

Rivaroxaban

Apixaban

Edoxaban Idrabiotaparinux

Betrixaban Fondaparinux
Idarucizumab +

Dabigatran »)‘ LMWH

Fibrinogen » Fibrin

Becattini, C. et al. J Am Coll Cardiol. 2016;67(16):1941-55.

Source: JACC @

2016 American College of Cardiology Foundation




Short half life Is probably best antidote of NOACs

DTI
Target Factor Xa ~ Thrombin
Prodrug No | No No Yes
Oral bioavailability 80-100%" 50% | 62% 6.5%
Renal clearance of 3304 2704 ~E5_60% ~80%
absorbed active drug _
Tmax (h) : 2-4 : 1-3 : 1-2 _ 2—6"
Half-life (h) 5-13 813  10-14  12-14
Fixed Dosing | 5 |
(SPAF indication) Ob B OD BID

*15—-20 mg to be taken with food; “Postoperative period

{ 1. Eriksson Bl et al. Annu Rev Med. 2011;62:41-57; 2. Frost et al. J Thromb Haemost. 2007;5(Suppl 2):P-M-664;
3. Kubitza D et al. Clin Pharmacol Ther. 2005;78(4):412-421; 4. Ogata K et al. J Clin Pharmacol. 2010;50(7):743-753;
5. Stangier J et al. J Clin Pharmacol 2005;45(5):555-563; 6. Dabigatran SmPC;
7. Apixaban SmPC; 8. Rivaroxaban SmPC; 9. Edoxaban SmPC; 10. Heidbuchel et al. Europace 2013;15(5):625-651}



Questions to Ask Before Using a Reversal
Agent With Bleeding from a NOAC

* When did the patient take the last dose?

Is the bleeding critical or life threatening?

Is the patient hemodynamically stable?

Did the bleeding start more than 24 hours ago?

What is the renal function?

What are the results of the coagulation assays?



Candidates for Reversal Agents

* Patients presenting with bleeding
— Life-threatening bleeding (eg, intracranial)

— Critical organ or closed-space bleeding
(eg, pericardial, retroperitoneal)

— Ongoing bleeding despite measures to control bleeding
* Patients at high risk of bleeding

— Requiring emergent/urgent procedure

— Expected long delay in spontaneous restoration of normal
hemostasis (eg, over-anticoagulation, renal failure)



Antidotes

ILARUCIZUMAR

Target: dabigatran

AMDEXANET Alfa
(PRTOG4445)

lTargat: F X8 mwbitors

CIRAPARANTAG

(PERSTT)

Target: universal

Phase lll Approved
Fatients requinng FOAEMA
wrgent surgeryimagor Dac 2015

bleeding; May 201423

Phase Nl
Fatents with
bleedang;
Jan 20156%

" 1. Adanded from Grevacher =t ail Thromb Hasmost 2015 2 Cimcafvais gov: NC TR 104547,
3 Podack C, =t a! NESMW 2N E 4. ChocalTrals gov dentfier: NCTOZTNEET, B Cimca'Tnals gov idenifer: NCTOR207 250

AR LT MAD2.2017.2203

AD EBCILUEMND UED DEL MEDICAL



| darucizumab
Reversal Agent for Dabigatran

* Humanized Fab fragment

+ Specific, with high affinity for dabigatran

* Renal excretion

+ Short half-life

* No intrinsic procoagulant or anticoagulant activity

 Immediate, complete, and sustained reversal of
dabigatran

Pollack CV, et al. N Engl / Med. 2015;373:511-520,

| darucizumab Prescribing Information
in the US*

* For emergency surgery/urgent procedures

* n life-threatening or uncontrolled
bleeding

*Please refer to prescribing informationfor specifics of dosing inthe US, The EMA has
recommended approvalof idarucizumab. EU-wide marketing authorization is pending,

Praxbind * 2015
hittps e boshringer-ingalheim com Prascribing20information P/ Prasbind Prashind paff MW _FORMAT=pdf



RE-VERSE AD: Multicenter, Ongoing,
Open-label, Single-arm, Phase 3 Study

Grolip A:
Uncontrolled bleeding
+ dabigatran-freated

, 3 gldarucizumab {2 !
L senarate Infusions § N=300
L dflsg) |

Group B: Emergency , !
:"url.}l'.lrllll |::.[ F|”:||:.:::1|”|I" i.—:
t{abigatran-treated g ' '

0-15 mingtes | 90 days follow-up
(=24 haurs ! .
) i A Ahhd d &4 & A Hood
Hospital Peltudd  Preddval M IA2R 40 1R MR H0E WY ok
arrival

Posllack CY, et al, N Engl | Med 2015; June 22 [Epub ahaad of print]

RE-VERSE AD
Idarucizumab Interim Analysis

1009 wedTTinGroupA  wemm ECTin Group A
" 154

Base- Atwl® 1030 1h 26 4h L2h WM

line Infusion  min
Time of Blood Sample

wen(TTinGroup®  we ECTin Group 8

Base: ARer" 1030 Ih 2h 4h 2N UM
fine Infusion min

Data for the S0th percentile are shown. Time of Blood Sample

Dashed lines Indicate the upper limit of the normal range for the tests,
Pollack CV. N Engl ) Med, 2015;373:511+520,



RE-VERSE AD: Conclusions

In a cohort of elderly patients with multiple
comorbidities taking dabigatran who presented with
life-threatening emergencies:

* One 5 g dose of idarucizumab resulted in immediate and
complete reversal of dabigatran anticoagulation in 88-98% of
patients

* Mean time to cessation of bleeding in Group A was < 12
hours™

* Operator judged intraoperative haemostasis as "normal" in
92% of evaluable Group B patients

* No safety concernsidentified to date in the analysis

*Assessment of bleeding cessation may be difficult in internal bleeding into confined space such as
intramuscular or intracranial bleeding.

Pollack CV, et al. NEJM.2015.June 22. [Epub ahead of print].



i

Other Reversal Agents in Development -’:."l-lI:.-EL.":F”“:- alfa for the reversal of factor Xa inhibitor
activity

Company Agent Target
Portola A”d“‘“","’t alfa fguu X3 M"t"l?” Time courses of anti-factor Xa activity before and after administration of andexanet
Pharmaceuticals, Inc. recombinant, modified human FXa (rivaroxaban; apixaban; edoxaban)

All NOACS Rivaroxaban study, Andexanet bolus Rivaroxaban study, Andexanet bolus plus Infusion

RO77):

Arnpazine (PE

Perosphere Inc (dabigatran; rivaroxaban; apixaban; edoxaban)

di-arginine piperazine X ! s
ginine pipe - UFH, LMWH, fondaparinux 1 ! 1
Apixaban Rivaroxaban _ o Sl [Ha]
T E
- End of bolus = End of bolus B ¥
E 1 i £ E [
W 2509 Placebo (n=9 W4004 | Placebo (n = 14 ] i —
w 25( 1 z g |
£ = ! 3 = - . |
= 2004 : Andexanet (n = 24) ey P Andexanet (n = 27) q 2 | j-_!___.
| g0y, : A i, s
= 1504 o 1 ey - / . S
a | < 200 4 = B | 1 -
200 1 [ E ] —
T 100 I L " - < 1 ]
x = | — -"
1 - i
-y B S 1004l ) 1
: )4 v ' L.
o 1 s Howrs since Balus Hours since Belus
w (4 = 0J
é 00 0204061 23 S 8 12 g 00 0204061 23 5 8 12 1 after administration of
Time Since Bolus, h Time Since Bolus, h

Greinacher A, et al. Thromb Haemost. 2015;113,931-942;
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Prothrombotic Complications of
Reversal Agents

e Uncommon with PCCs

— About 2%

* NOAGCs

— To date, no clinical evidence of
hypercoagulability with idarucizumab or
andexanet alfa

= Biochemical lab tests may show a little
hyperactivation of coagulation system




Conclusions

* NOACs increasingly used in practice, especially in
older comorbid patients with atrial fibrillation

* Risk and severity of major bleeding is lower for
NOACs than with warfarin

* When bleeding on NOACs does occur, most cases
can be readily managed with general measures

* When reversal is indicated, specific reversal
agents would streamline and optimize care




Philosophical considerations.....

Bleeding events are associated with the physician.
Ischemic events are associated with fate.
Prevention is not adequately recognized.

None of us has ever received a thank you letter
for a stroke that did not happen!

h&arto,.| Medscape cARDIOLOGY
O






NOAC Bleeding
Pooled Analysis

RR*
(95% Cl)

P Value

Hemorrhagic stroke

All-cause mortality

Intracranial hemorrhage

*vs warfarin.

Ruff CT, et al. Lancet. 2014;383:955-962.

0.49
(0.38-0.64)

0.90
(0.85-0.95)

0.48
(0.39-0.59)

<.0001

.0003

<.0001




NOAC Meta-analysis
Secondary Efficacy Outcomes

Risk Ratio (95% Cl)

g 0.92 (0.83 to 1.02)

Ischemic stroke P=10

PS 0.49 (0.38 to 0.64)

Hemorrhagic stroke P <.0001

MI + 0.97 (0.78 to 1.20)

P=.77

0.90 (0.85 to 0.95)

All-cause mortality " P =.0003

0.2 O.'S 1 2
Favors NOAC Favors Warfarin

Heterogeneity: P = NS for all outcomes.
Ruff CT, et al. Lancet 2014,383:955-962.




Intracranial haemorrages and NOACs

RE-LY

ROCKET-AF 35

XANTUS 51

(ph 1V Rivaroxaban)
ENGAGEAF _____________________________________________________ _____________ 28 ___________________________________________________________________________________________________________
AR lSTOT LE ______________________________________________________ _____________ 21 ___________________________________________________________________________________________________________
AVERROES _______________________________________________________ _____________ 20 ___________________________________________________________________________________________________________

{.Patel MR et al. N Engl J Med. 2011;365(10):883-891; Granger CB et al. N Engl J Med. 2011;365(11):981-992;

Giugliano RP et al. N Engl J Med. 2013;369(22):2093-2104; Connolly SJ et al. N Engl J Med. 2009;361(12):1139-1151; Camm
AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466;
Connoly et al NEJM 10.1056/nejmoal007432 2 nejm.org}



Minimizing the Burden of Bleeding With
NOACs and Related Complications

Prevention of bleeding
* Patient selection
* Drug and dose selection

* Consider modifiable bleeding risk factors

Management of bleeding
* Hold drug

* Secure hemostasis
* Resume anticoagulation when possible



NOACS: Management of Bleeding

-

- Inquire about last
NOAC intake

- Blood sample to

(clearance),

- Inquirelab on
possibility for rapid
coagulation
assessment

-

determine creatinine

hemoglobin and WBC
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Mild

Bleeding

Moderate
severe
bleeding

Life-
threatening

bleeding

Heidbuchel H, et al. Furopace.2015. [Epub ahead of print]

+
—
+

- Delay or discontinue next dose
- Reconsider concomitant medication

/(m:nrtive measures:
- Mechanical compression

- Endoscopic hemostasis, if Gl bleed

- Surgical hemostasis

- Fluid replacement (colloids, if needed)
- RBC substitution, if needed

- FFP (as plasma expander)

For dabigatran:

- Maintain adequate diuresis

- Consider hemodialysis

- Consider idarucizumab 5g IV
- (charcoal & hemoperfusion)

- Platelet substitution (if platelet count £60x10°/L)

~

/

(i_:nnsider:
-PCC50 Ujkg; + 25 Ufkg if indicated
-aPCC50 U/kg; max 200 U/kg/day

\

~

-rFVlla 90 pg/keg no data about additional benefit

- For dabigatran-treated patients: idarucizumab 5g IV

J




Ciraparantag/Aripazine

Uraparantag Reversal of Edoxaban Activity

 Small synthetic molecule that binds to
unfractionated heparin, LMWH, fondaparinux,
dabigatran, and direct Xa inhibitor through hydrogen
binding and charge-charge interaction
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|Ciraparantag administered 0 g edoxaban
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mm [oleq placeho

s 100 mg ciraparantag
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+ Animal study; Seemed to reduce bleeding

Percent Changs From Basslimne
in Whole-Blood Clo mnE Tirme
e
—

* Involunteers: Reversed the effect of edoxaban 10
: . 04
* Hypothesized to provide complete reversal of
heparin, fondaparinux, dabigatran, rivaroxaban, W
apiﬂﬂhaﬂ; and edoxaban Time After Edoxaban Administration, h

Gomez-Outes, et al. Racent Patlénts on Cardiovosculor Drig Discovery. 20149210, Ansell JE, et al. N Engl / Med. 2014;371:2141-2142.



Factors that might increase™ w
blegding risk

Guidance for patients: bleeding

Phamacodynanic faclors 1 Age 275 years 1 Seek emergency care right away for:
ajor - Unusual bruising
thiderate renal impaiment (G 30+50 mLimin . '
Factors increasing dabigatran PYT— I'I':ITN'h;H o ! Pink or brown urine
plasma levels oy . - Red or black, tarry stools
eLowbody weight (<50 kg) - Coughing up blood
1 Aspiin - Vomiting blood, or vornit that looks ike coffee grounds
Pharmacodynamic teractions @ NSAIDs 1 Get prompt medical attention for:

idogrel TR .
' ' som——— - Pain, sweling,or iscomfortin a joint
a OF GCGuIred Coa ion dISOroers
Tronboyori ol el e - Heada§hes,d|zz|ness,orweakness
Active ucerative G disease - Recurring nosebleeds
Recent Gl bleeding - Unusual blgeding from qums
Recent bopsy ormajor raung - Bleeding from a cut that takes a long time to stop

RecantICH i
g::: spinl, ot cphibalic surery - \iaginal bleeding that s heavier than normal

Bacterial endocarditis

Special haemorhagic risks




Other Reversal Agents in Development

Company Agent Target

Portola Andexanet alfa: Factor Xa Inhibitors
Pharmaceuticals, Inc. recombinant, modified human FXa (rivaroxaban; apixaban; edoxaban)

All NOACs
(dabigatran; rivaroxaban; apixaban; edoxaban)
UFH, LMWH, fondaparinux

Aripazine (PER977):

Perosphere Inc. . .. . :
di-arginine piperazine

Apixaban Rivaroxaban

End of bolus End of bolus
Placebo (n =9)

| Andexanet (n = 24)
5 8 12
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Greinacher A, et al. Thromb Haemost. 2015;113;931-942;
Siegal DM, et al. N Engl J Med. 2015. [Epub ahead of print].




Approval Number:
L.IT.MA.10.2017.3011

Andexanet alfa for the reversal of factor Xa inhibitor
activity

Time courses of anti-factor Xa activity before and after administration of andexanet

Rivaroxaban study, Andexanet bolus Rivaroxaban study, Andexanet bolus plus Infusion
End of End of End of
bolus bolus infusion

400 _@- Placebo (N=14) 400+ | | == Placebo (N=13)

—_ -l Andexanet (N=27) —_ | | == Andexanet (N=26)
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Anti-factor Xa activity was rapidly reduced (within 2 to 5 minutes) to a greater extent after administration of
a bolus of andexanet than after administration of placebo.

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

interno



Ciraparantag/Aripazine
Reversal of Edoxaban Activity

by Ciraparantag administered w0 mg edoxaban

40 A = Pogled placebo

30 - s ] 00 mg ciraparantag

20 +

a \/\
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in Whole-Blood Clotting Time
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Time After Edoxaban Administration, h

Ansell JE, et al. N EnglJ Med., 2014;371:2141-2142,



Prior to Reversal Candidates for Reversal Agents

Factors to Consider

+ Patients presenting with bleeding

» NOAC: agent taken, dose, time of last ingestion | S
= Life-threatening bleeding (eg, intracranial)

Renalfuncio ~ (ritical organ or closed-space bleeding

+ Coagulation assessment (eg, pericardial, retroperitoneal
- Dabigatran aPTT, T, T, CT - Ongoing bleeding despite measures to control bleding
- Factor Xa inhibitors: hemostatic testing varies from * Patients at high risk of bleeding

patient to patient and depending on type of test - Requirng emergent/urgent procedure

- Expected long delay in spontaneous restoration of normal
Need for rapid, readily available anti-factor Xa assays hemostasis (eg, over-anticoagulation, renal failure)

calibrated for each agent to measure drug levels

Heidbuchel , et al, Europace. 2015;17:1467-1507.



General Approach to NOAC-related
Major Bleeding

* |dentify

* Assess
— Drug
— Time of last dose
— Renal function

* Resuscitate and support

* Can sometimes assess extent of
anticoagulation qualitatively




NOAC Antidotes in Clinical Trials

Antidotes
Phase ll Asoroved
IDARUCIZUMAB Patints raquiing FOAENA v Antidote for factor Xa Inhibitors
R S | et ontno s e
(PRTOG444)  girectand nciectfactor Xa Inibitors with high

specifcty

ANDEXANET Al o + Antdote forfactor Xa nhibitrs,OTls, LMWH,

El' FRTD?:ME} blead "g:f Afipuim' and fondaparinux

gl F X8 mhibilar o A4 EL

R — (PEROT)  + Synthetic small molecule; reversal efect
through direct binding to anticoagulant

CIRAPARANTAG Idarucizumab * Antidote for DTls

(PERSTT) (B16S5075) + Full humanized antibody fragment

Target universal

OTi = direct thrombin inhibitor; LMWH = low-molecular-weight heparin
{. didapiad from Greacherat al. Thramb Hasmost 2015 2 Clmealraie gow NCTUZ1454T
. Pokack C ot NEJW 201 4. ChuealTrals gov enifier: NCTOZ2249227, 8 ClmealTnals o identer MCTOZ0TZET ) Cliniamials.gov webm“”; b, OOW\ £, Not Med, 2013;191251“”} G CImbalTriols.gov
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