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Has your Institution managed ICH In
a patient on either Dabigatran or
Apixaban?
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Y Hematoma growth is a determinant
of mortality and poor outcome after
intracerebral hemorrhage
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Timing of Fresh Frozen Plasma Administration and Rapid
Correction of Coagulopathy in Warfarin-Related
Intracerebral Hemorrhage

Joshua N. Goldstein, MD, PhD; Stephen H. Thomas, MD, MPh; Virginia Frontiero;
Annelise Joseph: Chana Engel, BA: Eyan Snider, BA:; Eric E. Smith, MD, MPH:
Stephen M. Greenberg, MD, PhD; Jonathan Rozand, MD, MSc

Background and Purpose—Anticoagulation-related intracerebral hemorrhage (ICH) is often fatal, and rapid reversal of
anticoagulation is the most appealing strategy cumently available for treatment. We sought to determine whether
particular emergency department { EDY) interventions are effective in reversing coagulopathy and improving outcome.

Methods—Consecutive patients with warfarin-related ICH presenting to an urban tertiary care hospital from 1998 to 2004
were prospectively captured in a database. ED records were retrospectively reviewed for dose and timing of fresh-frozen
plasma (FFF) and vitamin K. as well as senial coagulation measures. After excluding patients with incomplete ED
records, do-not-resuscitate orders established in the ED, initial international normalized ratio (INE) =14, and for whom
no repeat INR was performed, 69 patients were available for analysis. The primary ouicome was a documented INR
=1.4 within 24 hours of ED presentation.

Results—Patients whose INR was successtully reversed within 24 hours had a shorter median time from diagnosis to first
dose of FFP (90 minutes versus 210 minutes; P=0.02). In multivariable analysis, shorter time to vitamin K, as well as
FFP. predicted INR correction. Every 30 minutes of delay in the first dose of FFP was associated with a 20% decreased
odds of INR reversal within 24 hours (odds ratio, 0.8; 95% CI, 0.63 to 0.99). Dosing of FFP and vitamin K had no effect.
Mo ED intervention was associated with improved clinical outcome.

Conclusions—Tiume to treatment 15 the most important determinant of 24-hour anticoagulation reversal. Although additional
study 1s required to determine the clinical benefit of rapid reversal of anticoagulation, minimizing delays in FFP administration

15 a prudent first step in emergency management of warfarin-related [CH. (Sfroke. 2006:37:151-155.)
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Deaths prompt dabigatran safety advisory in Japan
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Tokyo, Japan - The Japanese Ministry of Health, Labor, and Welfare has issued a safety advisory in that country
warning of the potential for adverse events with dabigatran (Prazaxa in Japan; Pradaxa elsewhere, Boehringer
Ingelheim), following the deaths of five patients. The advisory notes that there have been 81 cases of serious side
effects, including gastrointestinal bleeding, since the launch of dabigatran; the drug has been used in around 64 000
people since its launch in Japan in January 2011.

"Within this group, treatment with Prazaxa could not be completely ruled out as a cause of death in five patients, one of
whom had kidney failure (a contraindication) and four of whom were aged over 20," Boehringer Ingelheim spokesperson
Dr Reinhard Malin confirmed to heartwire in an email.

According to Malin, the Japanese branch of the company has advised physicians to carefully monitor for signs of anemia
and bleeding and emphasized the need for an immediate response if these side effects develop. "Physicians in Japan
are recommended to perform renal-function tests before and during treatment, with doses to be reduced or treatment
stopped upon signs of renal impairment or bleeding.”

http://www.theheart.org/article/1264365.doc/ accessed 10/2011
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Dabigatran versus Warfarin in Patients with Atrial Fibrillation




RELY: Complications

Event Dabigatran 110mg Dabigatran 150mg Warfarin

(N=6015) (N=6076) (N=6022)
No. of %lyr No. of %lyr No. of %lyr

Patients Patients Patients
Major Bleeding 322 2.71 375 3.11 397 3.36
Life Threatening 145 1.22 175 1.45 212 1.8

Non-Life Threatening 198 1.66 226 1.88 208 1.76
Gastrointestinal 133 1.12 182 1.51 120 1.02
Major or Minor Bleeding 1740 14.62 1977 16.42 2142 18.15
Intracranial Bleeding* 27 0.23 36 0.3 87 0.74

*P<0.001 Connoly et al, NEJM, 2009



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 15, 2011 VOL. 365 NO. 11

Apixaban versus Warfarin in Patients

with Atrial Fibrillation

Christopher B. Granger, M.D., John H. Alexander, M.D., M.H.S., John JV. McMurray, M.D., Renato D. Lopes, M.D., Ph.D.,
Elaine M. Hylek, M.D., M.P.H., Michael Hanna, M.D., Hussein R. Al-Khalidi, Ph.D., Jack Ansell, M.D., Dan Atar, M.D.,
Alvaro Avezum, M.D., Ph.D., M. Cecilia Bahit, M.D., Rafael Diaz, M.D., J. Donald Easton, M.D.,

Justin A. Ezekowitz, M.B., B.Ch., Greg Flaker, M.D., David Garcia, M.D., Margarida Geraldes, Ph.D.,
Bernard J. Gersh, M.D., Sergey Golitsyn, M.D., Ph.D., Shinya Goto, M.D., Antonio G. Hermosillo, M.D.,
Stefan H. Hohnloser, M.D., John Horowitz, M.D., Puneet Mohan, M.D., Ph.D., Petr Jansky, M.D., Basil S. Lewis, M.D.,
Jose Luis Lopez-Sendon, M.D., Prem Pais, M.D., Alexander Parkhomenko, M.D., Freek W.A. Verheugt, M.D., Ph.D.,
Jun Zhu, M.D., and Lars Wallentin, M.D., Ph.D., for the ARISTOTLE Committees and Investigators*




Table 2. Efficacy Outcomes.*

QOutcome

Primary outcome: stroke or systemic embolism
Stroke

Ischemic or uncertain type of stroke

Apixaban Group
(N=9120)

Patients with Event
Event Rate

no. So/yr
212 1.27
199 1.19
162 0.97

Warfarin Group
(N=9081)

Patients with Event
Event Rate

no. Yo /yr
265 1.60
250 1.51
175 1.05

Hazard Ratio
(95% Cl)

0.79 (0.66-0.95
0.79 (0.65-0.95

| Hemorrhagic stroke

40 0.24

78 0.47

0.51 (0.35-0.75

Systemic embolism

Key secondary efficacy outcome: death from any
cause

Other secondary outcomes

Stroke, systemic embolism, or death from any
cause

Myocardial infarction

Stroke, systemic embolism, myocardial infarc-
tion, or death from any cause

Pulmonary embolism or deep-vein thrombosis

15 0.09
3.52

17 0.10
3.94

)
)
0.92 (0.74-1.13)
)
)

0.87 (0.44-1.75
0.89 (0.80-0.998)

0.89 (0.81-0.98)

0.88 (0.66-1.17)
0.88 (0.80-0.97)

0.78 (0.29-2.10)




INCLUSION EXCLUSION CRITERIA
CRITERIA

Severe Stroke
Stroke within 7-14
(<6mos) days

Yes Yes
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Apixaban with Antiplatelet Therapy
after Acute Coronary Syndrome

BACKGROUND
an, an oral, direct factor Xa inhibitor, may reduce the risk of recurrent ischemic
events when added to a atelet therapy after an acute coronary syndrome.

METHODS

‘We conducted a randomized, double-blind, placebo-controlled clinical trial comparing
aban, at a dose of 5 mg twice daily, with placebo, in addition to standard anti-
elet therapy, in patients with a recent acute coronary syndrome and at least two

additional risk factors for recurrent ischemic events.

RESULTS
The trial was terminated prematurely after recruitment of 7392 patients because of an
increase in r bleeding events with apixaban in the absence of a counterbalanc-
ing reduction in recurrent ischemic events. With a median follow-up of 241 days,
the primary outcome of cardiovascular death, myocardial infarction, or ischemic
stroke occurred in 279 of the 3705 %) assigned to apixaban (13.2 events
per 100 patient-y patients (7.9%) assigned to placebo
(14.0 events per 100 patien 1o with apixaban, ( 95% confidence
interval [CI], 0.80 to 1.1 ety outcome of major bleeding
according to the Thrombolysis in ion (TIMI) definition occurred
in 46 of the 3 atients (1.3%

per 100 patienty
dose of placebo
95% CI, 1.50 to 4.
events occurred with api

rents per 100 patient-ye
01). A greater number of intr
n than with placebo.

CONCLUSIONS
The addition o an, at a dose of 5 mg twice daily, to antiplatelet therapy in high-
risk patients after an acute coronary syndrome increased the number of major bleeding
ithout a significant reduction in recurrent ischemic events. (Funded by Bristol-

Squibb and Pfizer; APPRAISE-2 ClinicalTrials.gov number, NCT00831441.)

The authors’ affiliations are listed in the
Appendix. Addre: ri to
Dr. Alexander at Duke C

Institute, Duke University M

ter, DUMC Box 3850, Durham, NC 27715,
or at john.h.alexander@duke.edu.

*The investigators in the Apixaban for
Preventi f Acute Ischemic 2
(APPRAISE-2) trial are listed e Supple-
mentary Appendix, available at NEJM.org.

This article (10.1056/NEJMoal105819) was
published on July 24, 2011, at NEJM.org.

N Engl ] Med 2011;365:699-708

“The study was prematurely
terminated...because of an increase
In major bleeding events with
apixaban in the absence of a
counterbalancing reduction in
recurrent ischemic events.”

“The addition of apixaban, at a
dose of 5 mg twice daily, to
antiplatelet therapy in high-risk
patients after an acute coronary
syndrome increased the number of
major bleeding events without a
significant reduction in recurrent
Ischemic events.”



Safety: bleeding
TIMI criteria
Major bleeding
Major or minor bleeding
ISTH criteria
Major bleeding

Major or clinically relevant non-
major bleeding

GUSTO criteria
Severe bleeding
Severe or moderate bleeding

Fatal bleeding

Apixaban

3673 (100)

46 (1.3)
80 (2.2)

98 (2.7)
117 (3.2)

36 (1.0)
83 (2.3)
5(0.1)

3642 (100)

2.59 (1.50-4.46)
2.79 (1.83-4.27)

2.48 (1.72-3.58)
2.64 (1.87-3.72)

3.05 (1.59-5.86)
3.37 (2.16-5.27)
NA

Intracranial bleeding

12 (0.3)

4.06 (1.15-14.38)

Any bleeding
Net clinical outcomes

Cardiovascular death, myocardial
infarction, ischemic or hemor-
rhagic stroke, or fatal bleeding

Death, myocardial infarction, or is-
chemic or hemorrhagic stroke

679 (18.5)
3705 (100)
295 (8.0)

327 (8.8)

2.36 (2.06-2.70)

0.98 (0.83-1.15)

0.99 (0.85, 1.15)




Can Levels be Tested?

Can These Agents be Rapidly
Reversed?



aPTT ratio vs plasma conc. _ ECT ratio vs plasma conc.

]

1 [ratic

E ffiex

0 50 100 150 200 50 100 150 200 250

INR vs plasma conc. TT ratio vs plasma conc

50 100 1450 200 250 50 400 150 200 250
Dabigatran Dabigatran
plasma conc. [ng/mL] plasma conc. [ng/mL]

— — — Liver impaired patients

Stangier, J Clin Pharmacol, 2008
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Factor Xa-activated whole blood clotting time (Xa-ACT) for bedside
monitoring of dalteparin anticoagulation during haemodialysis

Rolf Dario Frank, Vincent M. Brandenburg, Regina Lanzmich and Jirgen Floege

Department of Nephrology and Clinical Immunology, University Hospital Aachen, Germany




Management of Bleeding



Factor Replacement For Coagulopathies

FFP:
— Contains all coagulation factors and fibrinogen
(2-5mg/cc)
Recombinant Factor Vlla
Prothrombin Complex Concentrate (PCC):
— Factors 1, VII (not in all PCC products), IX, X
— Protein C/S/Z
— Heparin (40-2001U in most preparations)
FEIBA
— Factors I, VII, IX, X
— Factor VIII antigen
— No heparin
Cryoprecipitate:
— Fibrinogen (140-300 mg/U), VWF, XIlI,
fibronectin
ProPlex-T
— Factor IX

Faector 21 Factor X1 4
actor actor ;1 ‘_._-_-_-

Factor I3~ Factor Villa

Factor VIII *

Vessel or Tissue Irjury

Facter VI

1ssue Factor

_ Factor WilaTissue Factor complex

Factor [Xa 4 &

__--':'__--_ Factor ¥

FactorXa _ —w

Factor Va

- &7
- —Thrombin

Thrombomodulin —

Fibrinogen

Fibrin

&L

Nasminogen
Fibrin Plasmin
crosslinked

Fibrin split products

**Qther considerations: Volume, Type and Screen, Hemostatic vs. clinical effect



Medication Mechanism . Duration of Monitoring Reversal
Action

Heparin Thrombin inhibitor; Inhibits 6 hrs PTT Protamine
activated IX, X, XlI, XII, and Sulfate
plasmin; prevents conversion of
fibrinogen to fibrin.

Warfarin Inhibits the Vitamin K epoxide Vitamin K,
reductase complex 1, thus reducing FFP, PCC,
the hepatic synthesis of II, VII, IX, rFVIla
X, and Protein C and S.

Enoxaparin  Inhibits Factor Xa (some lla Factor Xa Protamine
inhibition) Sulfate (60%
effective)

Hirsh, 2008; www.aventis.com Blech, 2008
Connolly, 2009 Raghaven, 2008 Lu, 2008



Medication Mechanism . Duration of Monitoring Reversal
Action

Dabigatran Thrombin (11a) inhibitor; prevents T 12-17 PTT >2.5x may rFVlla, FFP?

cleavage of fibrinogen to fibrin, hours; 28 indicate Charcoal,
inhibits activation of factors V, VIII, hours in overanticoagulation; Hemodialysis
XI, and XIII. severe CKD ECT, TT.

Hirsh, 2008; www.aventis.com Blech, 2008
Connolly, 2009 Raghaven, 2008 Lu, 2008



[ Patient with bleeding on dabigatran therapy ]

i

LS

ModeratesSavere
bleeding

Mild bleeding 1

i

= Delay next dose Symptomatic treatment
or discontinue « Mechanical compression
lreatmem as Surgical intervention
appropriate _
Fluid replacement and

hemodynamic support
Blood product transfusion

Oral charcoal application®
{if dabigatran etexilate
ingestion <2 hours before)

» Hemodialysis
b

*Recommendabon based only on limted nan=clinical data, there is no

-

Life=threatening
bleeding

.
 Consideration of
F\Vlla or PCC*

* Charcoal filtration®
J

y

EXperence In volunteers or patients

Van Ryn, 2010




Reversal of Rivaroxaban and Dabigatran by Prothrombin
Complex Concentrate
A Randomized, Placebo-Controlled, Crossover Study in Healthy Subjects

Elise S. Eerenberg, MD; Pieter W. Kamphuisen, MD; Meertien K. Sijpkens, BSc;
Joost C. Meijers, PhD; Harry R. Buller, MD; Marcel Levi, MD

Background—Rivaroxaban and dabigatran are new oral anticoagulants that specifically inhibit factor Xa and thrombin,
respectively. Clinical studies on the prevention and treatment of venous and arterial thromboembolism show promising
results. A major disadvantage of these anticoagulants i1s the absence of an antidote in case of serious bleeding or when
an emergency intervention needs immediate correction of coagulation. This study evaluated the potential of prothrombin
complex concentrate (PCC) to reverse the anticoagulant effect of these drugs.

Meithods and Results—In a randomized, double-blind, placebo-controlled study, 12 healthy male volunteers received
nvaroxaban 20 mg twice daily (n=6) or dabigatran 150 mg twice daily (n==6) for 2'% days, followed by either a single
bolus of 50 IUfkg PCC (Cofact) or a similar volume of saline. After a washout peniod, this procedure was repeated with
the other anticoagulant treatment. Rivaroxaban induced a significant prolongation of the prothrombin time (15.8+1.3
versus 12.3+0.7 seconds at baseline; P<<0.001) that was immediately and completely reversed by PCC (12.8=1.0;
P=0.001). The endogenous thrombin potential was inhibited by nvaroxaban (51 +22%; baseline, 92+=22%; P=0.002)
and normalized with PCC (114=26%; P<0.001), whereas saline had no effect. Dabigatran increased the activated
partial thromboplastin time, ecann clotting time (ECT), and thrombin time. Administration of PCC did not restore these
coagulation tests,

Conclusion—Prothrombin complex concentrate immediately and completely reverses the anticoagulant effect of
rivaroxaban in healthy subjects but has no influence on the anticoagulant action of dabigatran at the PCC dose used in
this study.

Clinical Trial Registration—URL: http:/fwww tnalregister.nl. Unique identifier: NTR2272. (Circulation. 2011;124:00-00.)

Key Words: anticoagulants m coagulation m hemorrhage @ thrombosis m tnals




Medication Mechanism Cl.  Duration of Monitoring Reversal
Action

Apixaban Xa inhibitor KIF T 12.7hrs  Factor Xa, +/- PT FFP, rFVIla,
PCC

(rfXa studies)

Protamine
NOT effective

Hirsh, 2008; www.aventis.com Blech, 2008
Connolly, 2009 Raghaven, 2008 Lu, 2008
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983 Recombinant Antidote for R Anticoagulation by Factor Inhibitors

- ~

Genmin Lu, PhD , Francis . DeGuzman , Sanjay Lakhotia, PhD , Stanley 7 Hellenbach , David R Phillips, PhD and Uma Sinha,
PhD

Portels Pharmaceuticals Inc, South San Francisce, CA
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Testing

o Activated Partial Thromboplastin Time

— aPTT is functional determination of the intrinsic pathway of
coagulation (factors XII, XI, IX, VIII, V, II, |, prekallikrein, high
molecular weight kininogen). This pathway is intitated by the
Interaction of Factor XII with a negatively charged surface.

 International Normalized Ratio (INR)

— measures of the extrinsic pathway of coagulation

e Factor Levels (ie: Xa)

Riley, 2005



Testing

e Ecarin clotting time (ECT)

— a laboratory test used to monitor anticoagulation during treatment
with hirudin, an anticoagulant medication which was originally
Isolated from leech saliva. Ecarin, the primary reagent in this assay,
Is derived from the venom of the saw scaled viper

e Thrombintime (TT, TCT)

— measures the time it takes for a clot to form in the plasma of a blood
sample anticoagulant to which an excess of thrombin has been
added. This test is repeated with pooled plasma from normal
patients. The difference in time between the test and the 'normal’
Indicates an abnormality in the conversion of fibrinogen to fibrin
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