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« I will discuss off-label use of four-factor prothrombin complex
concentrate (4F-PCC) and factor eight bypass inhibitor activity
(FEIBA)
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Definition of major bleeding

As general principles, a definition of major bleeding needs to be
based on objective criteria, and major bleeds are those that
result in death, are life-threatening. cause chronic sequelae or
major health-care . With this in mind, the
Control of Anti i ittee recc the
following criteria for major bleeding in non-surgical patients:
1 Fatal bleeding, and/or
2 Symptomatic bleeding in a critical area or organ, such as
intracranial, intraspinal, intraocular, retroperitoneal, intra-
articular or pericardial, or intramuscular with compari-
ment syndrome, and/or
Bleeding causing a fall in hemoglobin level of 20 g L
(1.24 mmol L") or more, or leading to transfusion of two
or more units of whole blood or red cells.

Atrium Health

Schulman S, et al. J Thromb Haemost 2005; 3:692-694

Objectives

« Identify factors to consider prior to pharmacologic intervention

« Describe the roles of prothrombin complex concentrates (PCCs)
and andexanet alfa

« Design a comprehensive reversal strategy that incorporates
various patient scenarios
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Defining Acute Major Bleeding

Majeed - Society of and
(UPRATE) = Active

i of blood loss or

* ICH -> deteriorating neurologic symptoms within 48 hours +
radiologic evidence of ICH

Connolly = ONE or more of the following:
( 4

( ) y w/

= Severe hypotension, poor skin perfusion, mental confusion, or low
cardiac output not otherwise explained

Bleedingassociated with a >2 g/dL decrease (or <8 g/dL if no baseline

was available

Bleedingin a critical area or organ (e.g., retroperitoneal, intra-

articular, pericardial, epidural, i ial, o i w/

compartment syndrome)

Schulman S, et al. Thromb Haemost 2018; 118:842-851
Majeed A, et al. Blood 2017; 130:1706-1712
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Connolly SJ, et al. N Engl J Med 2019; 380:1326-1335




Defining Need for Urgent
Procedure/Surgery

Pollack
(REVERSE-AD)

Urgent surgical or invasive procedure within 24 hours

Made by clinical care teams

Required surgery or other invasive procedures that could not
be delayed for at least 8 hours AND for which normal
hemostasis was required

Connolly
(ANNEXA-4)

Goldstein JN, et al. Lancet 2015; 385:2077-2087
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Pollack CV, et al. N Engl J Med 2015; 373:511-520
Connolly SJ, et al. N Engl J Med 2019; 380:1326-1335

Is Factor Xa Inhibitor Still Present?

Time Since
Last Dose

Agent Renal

Function

Half-life Interactions
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ANDEXXA Dose Based on Rivaroxaban or Apixaban Dose
(Timing of Last Dose of FXa Inhibitor before ANDEXXA Initiation)

Table2:

FXa Inhibitor
Last Dose:
<l0mg Low Dose

> 10 mg or Unknown High Dose
<img Low Dose
>3 mg of Unknown High Dose

FXa Inhibitor < § Hours or Unknown 2§ Hours

Rivaronahan

Apixaban
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Andexxa [package insert]. San Francisco, CA: Portola Pharmaceutical, Inc.; 2018

Thromboembolic Risk

oo | ootvameg |
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Assessing Appropriateness of Reversal Based

on Time of Last Dose and Renal Function

Reverse: This recommendation is based on an assumption that drug is present due to approximately 3 half- |

lives or less elapsing since the last dose
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Hemociayss o 1 S5 i Revenee
vz o e
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nevense =
(Xarelto®) Woders mpsmen s
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Hemadiaysis or CrCl <15 mUmin REVERSE e =
o
i mpamen
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Edoxaban Moderate impairment f— f—
(Savaysa e pame consoes e, e
Hemodiaysis or CrCl <15 mmin ARt
o
i mgamars
B e nevense

Betrixaban
(Bevyxxa

Time Sin¢
<2t Hous. 2510 48 Haur

Severe impaiment
Hemadialysis or CiCI <15 mUmin

ce Last Dose
rs  49toT2Hours  73to 96 Hours
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4-factorPCcC -
(Kcentra) intravascular *  Not studied in TE event, Ml, DIC, CVA, TIA, unstable angina or
THEPRIOR 3
*  Heparin-induced MONTHS
thrombocytopenia " May
the prior 3 months

Factoreight = DIC -
inhibitor . factor:
bypass embolism, including
activity myocardialinfarction
(FEIBA)
Andexanet  * None *  Arterial and venous thromboembolic events

= Cardiacarrest

* Suddendeath

Kcentra [package insert]. Kankakee, IL: CSL Behring; 2018
FEIBA [package insert]. Lexington, MA: Baxalta US Inc.; 2018
Andexxa [package insert]. San Francisco, CA:

Inc. 2018

Thromboembolic Risk: Exclusion Criteria
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« Acute » Acute
coronary coronary
syndrome syndrome
or ischemic or ischemic
stroke stroke
within 30 within 30
days days

Schulman S, etal. Thromb Haemost 2018; 842--851
Majeed A, et al. Blood 2017; 130:1706-1712
Connolly SJ, et al. N Engl J Med 2019;380:1326-1335

« Thrombotic
event
within 2
weeks
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ombin Complex Concentrates Pharmacology

« Circulating factor Xa inhibitors will inhibit activated clotting
factors produced from prothrombin complex concentrate

« Goal is to overwhelm this inhibitory effect by providing additional
quantities of coagulation factors

* 3-factor * Factor eight inhibitor « Not a true neutralizing agent

e Factors Il, IX, and X bypass activity (FEIBA)

* Factor VIl content is * Factors Il, VII, IX, and X

low or non-therapeutic « Only the factor VII

¢ 4-factor component is

« Factors I, VII, IX, and X activated

Non-activated Activated

-~ - @ Atrium Health @ Atrium Health @ Atrium Health

t Pharm 2016; 73(suppl 2):55-13

4-factor PCC FEIBA -
Pharmacologic Agents fo
Anticoagulation Reversal
Population | Product/Dose S Efficacy
D Factor Xa
Factor Xa Complications Factor Xa Factor Xa Inhibitor Reversal Inhibitor Reversal
g inhibitor
e NO HEPARIN ALLERGY HEPARIN
Schulman  Prospective,  n=66. BeriplexiOctaplex ~ 18hours ~ Hemostasis 8% Dager Retrospective, n=48 Low dose: Serum levels No need for 6% ALLERGY
multicenter Major bleeding Time (good) single center ICHand non- 10 units/kg (n=44) repeat dosing
ICH, GIB) 1000 to 4200 units from last Ischemic ICH 90% VTE
(intended dose was  dose to 65% stroke, Moderate 18% w/ values
Rivaroxaban & 2000 units; 25 PCC peripheral dose: <40 ng/mL. Excellent or Kcentra
apixaban units/kg in 80kg arterial Rivaroxaban/ 24 unitsikg goo
patient) occlusion, VTE apixaban hemostasis for
Some GIB
instances of 92% -
Majeed Prospective, n=84 Confidex/Octaplex  13hours ~ Hemostatic 4% repeat Life-
(UPRATE)  multicenter  Major bleeding Time efficacy dosing threatening Urgent surgery
(ICH most LoootuieSooks N fiorfac ICEiEE hemorrhage or procedure
Sl | ZEEL) |G |6 stroke Frontera  Neurocritical  ICH 50 unitsikg if ICH occurred within  Available data are insufficient to (not ICH)
o) P Care Society/ 310 5 terminal half-lives of drug  support the efficacy of available
= sceM exposure hemostalic agents; however,
e & Guidelines ditional " ::"E?;\m of coagulopathy is
apixaban o i o evdoneqaon: visable. 50 units/kg 25 units/kg 25 units/kg 50 units/kg
Schulman S, et l. Thromb Haemost 2015 118:842.851 @ Atrium Health Dager WE, et al. Thromb Res 2018; 1737176 @ Atrium Health
Majeed A, et al. Blood 2017; 130:1706-1712 Frontera, JA, et al. Neuro Crit Care 2016; 24:6-46
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PCC: Key Consideration Factor Xa: Mechanism of Action

i Hemostatic efficacy demonstrated ‘ Prothrombin
i Use described for urgent surgery/invasive procedures Andexanet alfa
Duration of effect is 6 to 8 hours A
coagulation factor Xa
Moderate cost and operational complexity [reCO m bln an t] , 1IN actlvated 'Zh Z0
Not a specific reversal agent
Thromboembolic risk exists * GLA domain facilitates binding of factor Xa to phospholipids
« Serine at position 419 catalyzes prothrombin to thrombin conversion

@ Atrium Health @ Atrium Health
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Sartori M, et al. J Thromb Thrombe

ANNEXA-4 ANNEXA-4: Baseline Characteristics

7 Fxa inhbitor g ; P
= Prospective = Acute major = Andexanet = Percentchange * Deat » m
q = Multicenter bleeding bolus + from baseline = Thrombotic P"’"_"y/'\':,di:ﬁi‘{;:ﬂ,fa':iz:""”’a“”'a"""'" (] 280/(80) 201(79)
i (Sn=53) = Apixaban, infusion in anti-factor events - Venous thromboembolism 61(17) 46(18)
. ingle cohort rivaroxaban, = Stratified Xa activity * Development of « Other 13) 70)
Afidexiretalt = Open-label edoxaban, or bytime = Percentageof antibodies to e
enoxaparin sincedose patients with andexanet or to Factor Xainhibitor, n (%)
within 18 hours (<=7 hours excellent or native factor X * Rivaroxaban 128 (36) 100 (39)
» Recombinant modified factor Xa decoy molecule :L:;’s) I anza . ’ézg‘::::m lggégf) B ng)
« Modifications still allow binding of factor Xa inhibitors = Modification efficacy 12 * Edoxaban 10@) 42
- > described in hours after Site of bleeding, n (%)
« Does not activate the coagulation cascade Supplementary  infusion - Gastrointestinal 90 (26) 62 (24)
q . Appendix = Intracranial 227 (64) 171(67)
* GLA domain removed (cannot form prothrombinase complex) « Other 35 (10) 21(8)

« Serine 419 replaced with alanine 419 (cannot cleave prothrombin

and generate thrombin) 72% of patients met criteria met for efficacy population

@ Atrium Health

@ Atrium Health
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aatzs, etal. J Blood Med 2017:8:141-149 Connolly SJ, et al. N Engl J Med 2019;380:1326-1335 Connolly SJ, et al. N Engl J Med 2019;380:1326-1335




ANNEXA-4: Anti-factor Xa Activity

A Patients Who Received Apixaban
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Connolly SJ, et al. N Engl J Med

Hemostatic Efficacy and Change in Anti-

factor Xa Activity

A All Patients

109 auc 053 s, 044-0.62) /_‘JJ

Sensitivity

B Patients with Intracranial Hemorrhage
10

AUC, 0,64 (95% C1, 0.53-0.74)

Sensitivity

1 - v .
00 02 04 06 08 10
1-Specificity

Connolly SJ, et al. N Engl J Med 2019;380: 1326

. . v
00 02 04 06 03 10
1-Specificity
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ANNEXA-4: Hemostatic Efficacy

No. of Patients/
Subgroup. Total No.
204/249

79/99
109/131
Enoxaparin 13715
Sex
Male 101/127
Female 103122
Site of bleeding.
Gastrointestinal  51/60
Intracranial 1351168
Other 18/21
Age
<65 yr 23/28
65-75yr 57/66
-75 yr 124/155
Andexanet dose
Low 172/208
High 32/41

et al. N Engl J Med 2019;380:1326-1335

Percent with Excellent or Good
Hemostasis (95% CI)

82 (77-87)

80 (72-88)
83 (77-90)
87 (69-100)

80 (73-87)
84 (78-91)

85 (76-94)
80 (74-86)
86 (71-100)

82 (68-96)
86 (78-95)
20 (74-86)

83 (78-88)
78 (65-91)
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ANNEXA-4: Thrombotic Events

21 Thiombotic event within 30 diyst
Myocardial infurction
Ischemic stroke or stroke of uncertain classification
Transient ischemnic attack
Deep-vein thrombosis

Pulmanary embolism

oncardiovasculsr cause
Uncerain chuse

Kestart of any anticoagulation§
Thromibotic event before restart]
Thrombotic event afer restart

Restart of oral anticoagulation|
Thrombotic svent before restary

Thrombotic event sfter restart

etal. N Engl J Med 2019;380:132

Safety Population (N =352)

6-14 Days 1510 Days.
after Bolus  afer Bolus
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ANNEXA-4: Intracranial Hemorrhage

ICH Demographics

Safety (n=227) Mean GCS=14 g
Efficacy (n=171)

Efficacy population

Exclusions:
= Planned surgery within 12 Intracerebral (n=104) .
hours of andexanet jematoma volume
(changed to 1 day in <10mL (63%)
amendment 1) 11 to 6omL (37%) s
= ICHwith a GCS <7 or
estimated hematoma. SDH (n=58)
volume of >60mL = Maximal thickness
<10mm (57
NOTE: multiple changes to >10mm (43%)

exclusion criteria in
endment 2 specificto  SAH (n=43)
IcH

Death
Excellent: ICH hematoma volume ot
'<20% increase in hematoma volume  reported
compared to baseline at both 1and  specific
12 hours toICH
Good: ICH hematoma volume >20 to

<35% increase in hematoma volume

compared to baseline at 12 hours

Scoring for SAHISDH: similar, except

maximal thickness used

80% (74-86)

Connolly SJ, et al. N Engl J Med 2019;380:1326-1335
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Tissue Factor Pathway Inhibitor (TFPI)

« Endogenous inhibitor of factor Xa
« Andexanet binding to TFPI

« Formation of a non-productive andexanet-TFPI complex

« Reduces TFPI activity

« Transient increases in prothrombin fragments, thrombin-antithrombin

complex, and D-dimer

« Elevations typically return to normal within 1 to 3 days

« Additional study needed

Med 2017;8:141-149
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Product Information Andexanet alfa: Key Considerations

G eyt Ciolfetungsedy [ Gepmamy S shen s res  sosesey
Specific reversal agent (r n;n‘mwm oz’
dihgp

ANDEXXA Is Indicated for patients treated with rivaroxaban and apixaban, when > > > D daiers ingbeedr e rpeolihap! g
reversal of anticoagulation is needed due to life-threatening or uncontrolled NOT studied for use in urgent surgery/invasive procedures s biesing
bleeding.
trasavaognany  hostiig RO (oot XL

This indication is approved under accelerated approval based on the change from ONLY for use with apixaban and rivaroxaban esdtn bl et s et
baseline in anti-FXa activity in healthy An in e onericed nesess
has not heen SPprovet fof thi maybe. — o oagnel ettty Reistevsti s o ot st s i

ntingent the lts of studies to demonstrate an i nti \ & S
f,:m;m,.:m" AL e conond Ll st hort pharmacodynamic half-life & ? rebound bleeding i e o e
Limitation of Use: .

imitation of Use: — - G
ANDEXXA has not been shown to be effective for, and is not indicated for, the Very high cost and operational complexity et D peemstrtisrsn
treatment of bleeding related to any FXa inhibitors other than apixaban and newathrits
rivaroxaban.

" < "
i i
Thromboembolic risk exists te:d5#M9mﬂxumfﬂ:m:m_!\:\rcbeeﬁwgm:?nnm!
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Andexxa [package insert]. San Francisco, CA: PortolaPharmaceuticals; 2018

Rapid Reversal of Factor Xa
Inhibitors.

- Comprehensive Reversal Strategy Conclusions

Factors to COI’]SideI’ pl’iOl’ to « Acute major bleeding should be clearly defined
pharm aco|ogic intervention « An assessment for the presence of residual factor-Xa inhibitor

activity is necessary

« Comparative data between prothrombin complex concentrates
and andexanet are lacking

Agent selection « Important caveats for use exist for each option

« Protocol development should include a close examination of the
existing data, cost, and operational considerations

Anticoagulation
resumption

#§2) Atrium Health
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