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AF 0.33 - 0.8%

VTE 0-0.3%

Mechanical valve 0.6 -0.7%

SAPT 0.1%

DAPT 0.1-0.2%
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HASHTI

Shih AW, Crowther MA. ASH Educ Progr B. 2016;2016:612—9.

Hold the drug

Antidote consideration

Supportive treatment for hemodynamics

Hemostasis

Transfusion (PRBCs and/or platelets)

»-Timing of last dose and creatinine
«-Activated charcoal?

Local +/- pharmacologic (antifibrinolytics
or DDAVP)

Investigate for cause



LAB
TESTS




Lab tests
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Therapeutic range?
Warfarin
— INR
Dabigatran
— Normal APTT # non-therapeutic levels
— Elevated APTT = dabigatran probably present
— Normal thrombin time (TT) = no dabigatran

— Dilute TT with dabigatran calibrator strongly
correlates with dabigatran levels

Xa 1nhibitors

— Anti-Xa activity calibrated to specific agent correlates
with plasma concentration

— Negative anti-Xa level (uncalibrated) = no Xa inhibitor

— Normal PT # non-therapeutic levels




Table 2. Pharmacokinetic properties of DOACs

Factor Xa inhibitor

Direct thrombin inhibitor dabigatran Rivaroxaban Apixaban Edoxaban
Time to peak onset 22 min-4.5 h 1-3 h 1-2 h Unknown
Half-life 12-14 h 5-9 h 8-15 h 10-14 h
>24 h if CrCl is <30 mL/min 9-13 h if patient is elderly
Drug interactions P-gP CYP3A4, CYP3A5, CYP2J2, P-gP CYP3A4,P-gP P-gP
Renal excretion (%) 80 33 25 35

CrCL, creatinine clearance.

PHARMACOKINETICS

Shih AW, Crowther MA. ASH Educ Progr B. 2016;2016:612—9.



REVERSING




Indications

and R 1,8 kS Emergent/urgent surgery
} Indications:

Life-threatening or major
bleed

Thrombosis

Allergic reactions

Antibody

formation




WARFARIN




Warfarin

reversal:
4F PCC vs FFP

Hemostasis

Goldsten JN, et al. Lancet. 2015;385:2077-87.
Sarode R, et al. Circulation. 2013;128:1234—43.




Warfarin

reversal:
4F PCC vs FFP

Infusion to

procedure

Goldsten JN, et al. Lancet. 2015;385:2077-87.
Sarode R, et al. Circulation. 2013;128:1234—43.




Warfarin

reversal:
4F PCC vs FFP

INR reduction

Goldsten JN, et al. Lancet. 2015;385:2077-87.
Sarode R, et al. Circulation. 2013;128:1234—43.



Warfarin

reversal:
4F PCC vs FFP

Adverse events

Goldsten JN, et al. Lancet. 2015;385:2077-87.
Sarode R, et al. Circulation. 2013;128:1234—43.



Wa}f'fa rln « Immediate reversal

— PCC + vitamin K

7' e Ue 7" S al .. — FFP only if PCC not available or history of
Agents

HIT

e + vitamin K
e Reversal within 12 — 24 hours

— Vitamin K




P C C « Study dosing:

— INR 2 - 4 > PCC 25 units/’kg
— INR 4 - 6 > PCC 35 units’kg
— INR > 6 - PCC 50 units/kg
— Cap at 100 kg

 NAC suggested dosing:
— INR <3 = 1000 units
— INR 3 — 5 = 2000 units
— INR > 5 - 3000 units




INR 2 -4 > FFP 10 mL/kg
INR 4 -6 > FFP 12 mL/kg
INR > 6 > FFP 15 mL/kg
Cap at 100 kg




D O A C  Cohort design

Re Ue r S al * Laboratory endpoints
Trials

o “Effective hemostasis”




DABIGATRAN




RE_ VER SE * 503 patients

* Group A = Major bleeding requiring reversal

A D ° * Group B = Invasive surgery/procedure needed

Design

within 8 hours

o 2.5 g IV idarucizumab x 2 (no more than 15 min
apart)

— Could get another 5 g if needed

* Primary endpoint — maximum amount of
reversal from end of 15t dose to 4 hours after 2nd
dose

* Secondary endpoint of hemostasis judged by
treating clinician

Pollack CV, et al. N Engl J Med. 2017



301 in
Group A
45.5% GI bleed

32.6% ICH
25.9% trauma

202 in
Group B

Median time
from drug to
procedure was
1.6 hours

RE-VERSE AD:

78 years
old

Population

75 kg

82% white

AF in 95%

91.7% with

high ECT

Analysis only
included these
patients



RE-VERSE

AD:
Efficacy




RE-VERSE

AD:
Efficacy




RE- VERSE






Dablgatran « Immediate

— Idarucizumab 2.5 g IV x 2 within 15 minutes

e Non-immediate

— Based on CrCl and drug interactions

— 1 -5 days of holding




XA INHIBITORS




Connolly SJ, et al. N Engl J Med. 2016;375:1131—41.

Decoy protein
Ongoing cohort study

Apixaban, rivaroxaban, edoxaban, or enoxaparin
(therapeutic dose) taken within the last 18 hours

Included patients with severe bleeding

Andexanet bolus for 15 - 30 min, then 2 hour
infusion

Co-primary endpoints
— Percent change in anti-factor Xa activity

— Rate of excellent or good hemostasis at 12 hours
after infusion




67 patients 77 years
at interim old
analysis

47 had
elevated Xa
levels

81% white

ANNEXA:

Population

BMI 28

4.8 hours
to bolus

AF in 70%

Enoxa=4
patients
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ANNEXA:
Efficacy







All Xa  Immediate

— Andexanet alfa in the US for apixaban and
rivaroxaban — FDA approved

— Health Canada has not approved any agent
 Non-immediate
— Waiting 24 - 48 hours







EXPERIMENTAL
TREATMENTS FOR
DOAC REVERSAL




aPCC BCC and bleeding PCC and Riva/Apix

time

14 patients on Improved with 84 patient cohort
dabigatran and edoxaban study
bleeding Not with rivaroxaban 69.1% effective
* Moderate to good hemostasis rate
hemostasis with no poor
hemostasis ° ICH — 38% effective
* No TE and 1 death hemoi:a&(z a1
. . « 2 strokes (day 5 and 10
No studies with Xa eid. 1l weesilble 18 (i 19)
inhibitors 1n bleeding - 18% died within 1 week
patients

 Partially corrects anti-Xa in
healthy patients

Majeed A, et al. Blood. 2017. Experi men tal

Schulman S, et al. Thromb Res. 2017.
Shaw JR and Siegal DM. Res Pr Thromb Haemost. 2018;2 January:251-65.

Tornkvist M, et al. Thromb Res. 2018;162 December 2017:22—31.
Burnett A, et al. BMJ. 2017;357:1-8.
Almegren M. Vasc Health Risk Manag. 2017;13:287-92.



AdjunCtS « DDAVP and TXA

— Have not been studied in DOAC-related bleeding




* Ciraparantag/PER977

Universal

— Binds to all anticoagulants by charge interaction
— Used in healthy volunteers and lab endpoints

— Improved whole blood clotting time within 10
minutes on edoxaban and LMWH

— Up to 24 hours after a single dose
— No thrombotic events

— Phase III clinical trial with edoxaban is ongoing

HuTY, et al. Vasc Health Risk Manag. 2016.
Ansell JE, et al. N Engl J Med. 2014;371:2141-2.
Ansell JE, et al. Thromb Haemost. 2017.

Ansell JE, et al. Thromb Res. 2016.




SOURCE ¢
CONTROL




Case
resolution




Summary

HASHTI

Timing of last
dose, 1indication Idarucizumab
for reversal, and for dabigatran
urgency

Andexanet alfa
soon for Xa
1nhibitors but
costly

PCC and
vitamin K for
warfarin
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