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SAH — The Problem

* They occur in young people
— 80% in 40-65 year olds
— 15% in 20-40 year olds

* It can kill quickly
— 25% die within 24 hours
— 50% will be dead at 6 months

* |t causes significant disability
— Cognitive impairment

— Neurological disability depending on size of bleed &
complications encountered
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Chronic vascular risk factors
(e.g. smoking, hypertension)

| Acute precipitants

.l (e.g. hypertension,"'stress’’)

T

- Antithrombotic drug treatment

Charidimou A et al. Front Neurol 2012;3(133):1-13




ACs & APTs

e Stroke prevention in AF
* Treatment of thromboembolic disease
 Prevention of stent thrombosis



Antithrombotic agents belonq to one of three groups: there are three pipelines

Anticoagulants Antiplatelets
1 Idraparinux . 1 Prasugrel (CS-747)
2 Dabigatran Anticoagulants Thrombolytics _ Antiplatelets 2 Ecraprost
3 ART-123 i 3 518886
4 Titacogin K , o 4NCX-4016
6 SR-123781 i 5 AZD-6140
7 AZD-0837 5 6 Cangrelor
8 MCC-077 ! ' 7 NM-702
s e ‘@@ | el
11 Odiparcil @ @ E EI,-’ 10 CLB-1309
12 TTP-889 @ j :, 11 Xemilofiban
13 INAPC2 ! ’ ! ! 12 SL-650472
14 YM-150 ! ! :

15 DX-9065a i@@ & | Bl pracen

- ! ! ! ase .
16 Rivaroxaban @ i@ | ; Thrombolytics
17 XRP-0673 (otamixaban) | . | 5 T Amediplase
19 LY-517717 @ ® ’ | | 3 Desmoteplase
20 DU-176b : 5 i 4 AZD-9684
21 TGN-A67 @@ " 2] Phase II 5V-10153
22 AVE-5026 @ ! @ ’ : : El ase & Microplasmin
23 SCH-530348 @ i 7HTU-PA (Hybrid-B PA)
24 KFA-1982 ! 8 PAF749
25 EMD-503962 J I "‘ "‘ ﬂ f@]
26 SSR-126517 Oral Oral
27 Oral heparins

28 ARC-183 Parenteral Parenteral






Coronary

angioplasty
without stents

Abrupt vessel collapse due to
acute recoil and vasospasm

Bare metal
stents

Drug eluting
stents

Stent placement injures
vessel wall and causes scar
tissue growth inside the
stent

Stent
restenosis

Prevent
neointimal
hyperplasia

Delay
endothelialization

Antiproliferative and

Platform + Carrier
(Stent + Drug)

Late stent

iImmunosuppressive -
PP thrombosis

properties

Wessler J.D, Saldana F et al Cardiovascular Revascularization Medicine 2012
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Fligure 1. Agonists to platedet activation and antiplatedet drugs. COX
LMWH Iow-molecular-weight hepamn; TXA: = thromboxane A PAR-1 protease-activated receptor 1; cAMP

monophosphate; cGMP = cyclic guanosine monophosphate; ADP = adenosing diphosphate; VASP = vasodiiator stimulated phosphoprotein;

S5HT = 5 hyoroxytryptamine; vWF = von Williebrand factor; 5'AMP = 5 adenosine monophosphate; PAF = platelet aggregating factor; GP
giycoprotein; P = purinergic. (From Glaading et al..** with pemmission.)

- cyclooxygenase; NSAIDs = nonstercidal antlinfiammatory drugs;
- oyclic agenosine
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Intracranial Hemorrhage Risk
in the Era of Antithrombotic
Therapies for Ischemic Stroke

Jesse M. Thon, MO"
M. Edip Gurol, MD, MSc*>"
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*Departement of Neurclogy, Massachusetts General Hospital, Boston, MA_ UISA
"M sachusetts Genenl Mospital, Hemomhagic Strole Reseasch Pogram, 175
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Table 1. Artiplatelet use and intracramal hemorrhage risk in randomized controlled trials

Trial
CAST

IsT
CAPRIE
ESPRIT
PRo FESS

MATCH

ACTIVE W

CHARTSMA

ACTIVE A

CHANCE

Agents
Aspirin

Heparin, aspirin
Clopidogrel, aspirin
DP-ASA, aspirin
DP-ASA, clopidogrel
CG-ASA, clopidogrel

CG-ASA, VA

CG-ASA, aspirin

CG-ASA, aspirin

CG-ASA, aspirin

CG-ASA, aspirin

Total trial population
21, Wb

19,435
19,185
213

20,332

o040

G106

15,603

7054

51

Trial period
4 wesks

Upto 14 days

1to 3 years
315 yaars (mean)
2.5 yaars (mean)

18 months

128 years (median))

28 months (median)

3.6 years (median)

3.4 yaars (mean)

Wl days

VA witsmin K sntayonist, DP-A5A dipyridima be s pirin, 05454 clopidogel/spidn

Intracranial hemorrhage rate

1.1% (patients) aspirin vs. 0.9 %
placebo, p=0.1

0.9 % aspirin [patents) vs. 0.8 %
avoid aspirin, p>0u05

0,49 % aspirin (patients) va. 0.35 %
clopidogrel, p>0.05

088 % (patients) DP-ASA ve 153 %
apirin, no statistical analysis

1.4 % (patients) OF-ASA vs. 1.0%
dopidogrel, HR 1.42 [111-183)

0,85 % [patients) OG-ASA vs. 0.45 %
clopidogrel, difference 0.40, 95 %
O (000, 76)

.12 % (per year) 0G-ASA ve D36 %
VEA, RR 034 [0.12-0.93),
p=0035

0.3 % (patients) (E-ASA ve. 0.3 %
aspirin, RR 096 (0.56—1.65),
p=0.89

0.4 % (per year) [E-ASA ve 02 %a
spirin, KR 187 [L19-2.94),
LTI

.42 % (per year) 0G-ASA ve D28 %
agpirin, HR 1.52 (0.79-2.493),
p=i21

0.3 % OG-ASA we. 0.3 % aspinn,

HR 1.01 (0.38-2.70), p=0.98



Figure 1 Effect of APs and warfarin on risk of ICH and SAH

B Risk of ICH

Aspirin only ’ : o 4 Risk of SAH
Clopidogrel only — e
Dipyridamole anly :
Warfarin only | s .
Single AP plus warfarin \ | *
Multiple AP without warfarin ¢ " i
0.1 1 10
Odds ratio

J Neurosurg 2016
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Neurosurgical Concept
Low-dose aspirin before intracranial surgery — results of a survey
among neurosurgeons in Germany

M. C. Korinth

Three-quarters of the respondents felt that aspirin
was a risk factor for haemorrhagic complications
associated with intracranial procedures, and more
than half of the interviewed neurosurgeons reported
having personal experience of such problems during
brain surgery...



Eur Spine 1 (2007) 16:365-372
DOI 10.1007/s00586-006-0216-7

ORIGINAL ARTICLE

Low-dose aspirin before spinal surgery: results of a survey among
neurosurgeons in Germany

Marcus C. Korinth + Joachim M. Gilsbach -
Martin R. Weinzierl

Twothirds of the respondents felt that aspirin was a
risk factor for hemorrhagic complications associated
with spinal procedures, and more than half of the
interviewees reported having personal experience of
such problems....



CLINICIAN UPDATE oS~

Use of the CHA,DS,-VASc and HAS-BLED Scores to Aid
Decision Making for Thromboprophylaxis in Nonvalvular
Atrial Fibrillation

Deirdre A. Lane, PhD; Gregory Y.H. Lip. MD

Table 2. Assessment of Stroke [CHA,DS,-VASc)* and Bleeding Risk (HAS-BLED) in
Atrial Fibrillation Patients

CHA IS, -VASc Seore HAS-BLED Ceone

Comgestive: Reart failure 1 Hypertension (systolic blood pressune =160 mm Hg) i
Hypertension 1 Abnormal renal and ver funcfon® {1 point e=ch) 1ar2
Age =Thy 2 Stroke i
Dizbetes mellitus 1 Blesding tendencypredisposition” i
Stroka/TIATE 2 Labile INRs (if on werfzrin]® i
Vascular disease (prior M, 1 Elderly (eg, age =65 ) i
PAD, or aoriic plague] Drugs or aloohal (1 paint each]” {ar2
Aged ES o Td y 1

oax category (e, female sex) 1

Maxmum score a Maximum score O



CHADSVASC clinical risk estimation. Adapted from Lip et al.
H.DJ| JSTED STROKE RATE (%

Table 3. Risk Factors for Bleeding on C /ASc | PATIENTS
Oral Anticeagulation (n=7329)

Inception ws DAC expanenca AS B NUMBER OF NUMBER OF BLEEDS PER
Adhorenca SCOR PATIENTS BLEEDING 100 PATIENT YEARS

Other medications affecting OAC mansity
Expessive acohol imakes




J

NS

CGLINICAL ARTICLE

J Neurosurg 124:1731-1737, 2016

Increasing numbers of nonaneurysmal subarachnoid
hemorrhage in the last 15 years: antithrombotic
medication as reason and prognostic factor?

Juergen Konczalla, MD, Sepide Kashefiolasl, MD, Nina Brawanski, MD, Christian Senft, MD, PhD,
Volker Seifert, MD, PhD, and Johannes Platz, MD

Department of Neurosurgery, Goethe University Hospital, Frankfurt, Germany

2000 - —=&— non-aneurysmal SAH f)
—a— arterial hypertension /
—o—aCP /
<— patients with age > 65 years /
1500 - /
* P <0.05 vs. increase non-aSAH

Increase compared to 1999 - 2001 [%]

1000 - f;f
fff
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500 - rd N
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bt The increasing incidence of
— anticoagulant-associated
intracerebral hemorrhage

M.L. Flaherty, MD; B. Kizsela, MD; D. Woo, MD; D. Kleindorfer, MD; E. Alwell, BSN; P. Sekar, MS;

C.J. Moomaw, PhD; M. Haverbusch, BSN; and J.P. Broderick, MD

NEURDLOGY 68 January 8, 2007

Table £ Age-siratified annuwal strobe incidence rafes in the Greater Cincinnafi! Northern Kentuwcky area®

1988 19931544 1064
All ICH
Crverall 16.5 (14.1-18.9 221 (19.4-24.5) 246 (21.83-27.4)
Ape 049 22i1.3-12) 3202143 5.0 (3.6-6.5]
Ape 5069 26.4 (19.6-33.2) 41.0(32.7-49.4) 80 (31.1-47.00
Aps TO-T8 T6.0 (55.4-06.6) 103.4 (30.1-126.56) B6 (TT.0-122.3)
Ape BO+ 140.5(102.0-178.9 156.6 (1183.2-105.0) 2070 (164.6-24%.4)
AAICH
Crverall 0.8i03-1.3) 1.9(1.1-2.7) 4.4 (3.2-5.5)
Aps 049 0.2 (0-0.5) 0.1 (0-0.3) 3 00-0.7)
Ape 5060 0.8 022 3Ti11-63) 5.5 (25-8.6)
Aps TO-T BTib1-11.4) 12.3 (4.2-20.4) 24.3(12.8-35.6)
Aps BO+ 2500-TA) 13.0(1.5-24.6) 450 (25.6-66.2)
Ischemic stroke caused by atrial fibrillation
Crverall HNA 220(19.3-24.T) 2006 (18.1-23.2)
Aps 049 HNA 0.3 (0-0.T) 0.1 (0-0.3)
Ape HI-60 NA 20.00(14.1-25.% 155 (10.5-2006)
Aps TO-TH HNA 117.1 (928142 8) B5.1(T28-117.3)
Aps B0+ NA 20R.7 (2454-351.M J24.B(2T21-3TT7A)




Antithrombotic treatment and
intracerebral haemorrhage: between
Scylla and Charybdis

J Hofmeijer,"? L ) Kappelle,® C J M Klijn®

Hofmeijer J, et al. Pract Neural 2015;15:250-256. doi:10.1136/pracneurcl-2015-001104



Original Article

Ovral Anticoagulants and Status of Antidotes

for the Reversal of Bleeding Risk

Joseph Ebright, PharmD',
and Shaker A. Mousa, PhD, MBA, FACC, FACB'

Qinical and Applied
Thrombosis/Hemosmsis
2015, Vol 21(2) 105-1 14

ub comijournalsPermissions. nav
DOz 10 LI F7/107602961 45452101
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Warfarin
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Apixaban ™~ " )
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l E N 2009
First oral

ngﬁsﬁ \‘_0).0 direct anti-lla
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The king is dead (warfarin): direct thrombin and factor
Xa inhibitors: the next Diadochian War?

Hans-Christoph Diener'*, John Eikelboom?, Christopher B. Granger®, and
Werner Hacke*

© 2012 The Authors.
International Journal of Stroke @ 2012 World Stroke Organization Vol 7, February 2012, 139-141
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Vitamin K-dependant

coagulation factors:
I, VII, IX, X

Precursor Biologically active

Carboxylase

Oxidative
deactivation

Vitamin K Vitamin K
(reduced) (epoxide)

CYP2C9

VKORC1

CYP1A2
CYP3A4

iy

S-warfarin R-warfarin




Thrombosis Research 129 (2012) 392-400

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Contents lists available at SciVerse ScienceDirect

Review Article

Old and new oral anticoagulants for venous thromboembolism and atrial fibrillation:

A review of the literature

Cecilia Becattini *, Maria Cristina Vedovati, Giancarlo Agnelli

Internal and Cardiovascular Medicine & Soroke Unit, University of Perugia, Iraly

e Direct thrombin inhibitors
- argatroban
- bivalirudin
- dabigatran

* FXa-inhibitors
- rivaroxaban
- apixaban

Extrinsic Pathway
PonP (Initiation)

—l- v [T —
—i-

Intrinsic Pathway

(Propagation) — AT Fondaparinux
FVIIIa\‘ / Idraparinux
Argatroban
Lepirudin \\_' FVal  Common

Desirudin Pathway Other

agonists

Arterial
Thrombus



Risk of stroke or systemic embolism

Realative rsk (95% confidence Infenyaly
Random efects

Relathve risk
(85% confidence Intarval)

SPORTIF I (2003) ¥ Q.71 (0.28-1.0E)

SPORTIF WV (2005)

L 1.38 [0.91-2.00)

Subtotal

Test for neterogenelty: p=0.09.
IF= 78%

Tast for overall effect: p= 0.44

[ 0.85 (0.56-1._30)

———
RE-LY (2009) —-—- 067 (0.54-0.83)

0.88 (0.75-1.03)
ROCKET AF (2011)

ARISTOTLE (2011) 0.80 (0LeT-0.95)

Tast for overall effect: p= 0.004

Total

Test for hetarogenelty: p=0.02. F= 62%
Test for overall effect: p= 0.03

Subtotal
Test tor haterogenalty: p=0.41 0,84 (0.75-0.95)

Q.82 (0.62-0.98)

0.2 0.5 1 2 5
P — A —
Thrombin inhibitors Wararin better
or Facior Xa

Innltors better



Death from any cause

Relative risk (95% confidence interval)
Fixed effect

SPORTIF I (200:3) —

SPORTIF V (2005)

RE-LY (2009)

Subtotal

Test for heterogeneity: p = 0.79.
P =0%

Test for overall effect: p = 0.08

ROCKET AF (2011)

ARISTOTLE (2011)

Subtotal
Test for heterogeneity: p = 0.72
Test for overall effect: p = 0.014

Total

Test for heterogeneity: p=0.96.
12 = 0%

Test for overall effect: p = 0.002

Relative risk
(95% confidence interval)

0.99 (0.73-1.34)

0.94 (0.74-1.21)

0.89 (0.79-1.01)

0.91 (0.82-1.01)

0.92 (0.83-1.03)

0.90 (0.81-1.00)

0.91 (0.84- 0.98)

0.91 (0.85-0.96)

0.5 1

Thrombin inhibitors
or Factor Xa
inhibitors better

e

Warfarin befter
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AN EVIDENCE-BASED APPROACH TO EMERGENCY MEDICINE

Intracerebral Hemorrhage

Authors

December 2015

Volume 17, Number 12

In Anticoagulated Patients:
Evidence-Based Emergency
Department Management

Matalie Kreitzer, MD

Cincinnati, OH

Opeolu Adeoye, MD, MS, FACEF, FAHA
Associate Professor of Emergency Medicine amd Meurosurgery,
University of Cincinnati, Cincinnati, OH

Table 1. Common Etiologies And Risk
Factors For Intracerebral Hemorrhage

« Coagulopathy: hereditary or medication/drug-induced
Structural: mass, arteriovenous malformation, ansurysm
«  Acquired: amyloid angiopathy
«  Traumatic: intraparenchymal hemorrhage, subdural hemorrhage,
epidural hemorrhage, subarachnoid hemarrhage
- Advanced age
Hypertension
Hace

F v Medicine; Fellow, Meurocritical
Care and Neurovascular Emergencies, University of Cincinnati,

Table 2. Randomized Controlled Trials
Of Novel Oral Anticoagulants In Atrial

Fibrillation
Trial Number of | Annual Annual Risk of
Patients Incidence of ICH
Stroke

RE-LY*® 18,113 Dabigatran: Dabigatran:

(warfarin vs 1.69% 0.12%
dabigatran) Warfarin: 1.53% | Warfarin: 0.38%

ARISTOTLE | 18,201 Apixaban: 1.279% | Apixaban: 0.24%

(warfarin vs Warfarin: 1.6% Warfarin: 0.47%
apixaban)

ROCKET AF | 14,264 Rivaroxaban: Rivaroxaban:
(warfarin vs 1.7% 0.5%
rvaroxaban) Warfarin: 2 2% Warfarin: 0.7%

ENGAGE AF- | 21,105 Edoxaban: {Major bleeding)
TIMI 48 1.18% Edoxaban:

(warfarin vs Warfarin: 1.5% 2.75%
edoxaban) Warfarin: 3.43%




J Neurosurg 116:1093-1096, 2012

Neurosurgical complications of direct thrombin inhibitors —
catastrophic hemorrhage after mild traumatic brain injury in
a patient receiving dabigatran

Case report
SarAH T. GARBER, M.D., WaLAVAN SIVAKUMAR, M.D., AnD RicHarD H. ScavmT, M.D., Pa.D.

Deparmment of Neurosurgery, Universiry of Ural, Salr Lake Cirv, Urah

Neurosurgical complications of direct thrombin inhibitors




PERSPECTIVE DABIGATRAN AND POSTMARKETING REPORTS OF BLEEDING

Dabigatran and Postmarketing Reports of Bleeding

Mary Ross Southworth, Pharm.D., Marsha E. Reichman, Ph.D., and Ellis F. Unger, M.D.

M ENGL ) MED 36&8;14 NEJM.ORG APRIL 4, 2013

Intracranial and Gastrointestinal Bleeding Events in New Users of Dabigatran and Warfarin from the Mini-Sentinel Distributed

Database, October 2010 through December 2011.*

Analysis Dabigatran Warfarin

Incidence Incidence
No. of No. of (no. of events/ No. of No. of (no. of events/
Patients Events 100,000 days at risk) Patients  Events 100,000 days at risk)

Gastrointestinal hemorrhage

Analysis with required diagnosis of 10,599 16 1.6 43,541 160 3.5
atrial fibrillation
Sensitivity analysis without required 12,195 19 1.6 119,940 338 3.1

diagnosis of atrial fibrillation
Intracranial hemorrhage

Analysis with required diagnosis of 10,587 8 0.8 43,594 109 24
atrial fibrillation
Sensitivity analysis without required 12,182 10 0.9 120,020 204 1.9

diagnosis of atrial fibrillation

We believe that the large num-
ber of reported cases of bleeding
associated with dabigatran pro-
vides a salient example of stimu-
lated reporting. In this case, such
reporting provided a distorted esti-
mate of the comparative bleeding

rates associated with dabigatran
and warfarin in clinical practice.
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Subarachnoid hemorrhage: who dies, and why? ®

Hactor Lantigua, Santiago Orega-Gutierrsz’™, I Michael Schmidt’, Kiwon Lee”, Neeraj Badjatia®,
Sachin Agarwal', Jan Claassen'”, . Sander Connally” znd Stephan A, Mayer™

Direct Effect of Bleeding M=119
Reblepd M= &6
redical Complications M=32

Cerebral Edermna We=10

Vasaspasm M=10
Dprative Complications =3
Other | Me3
Hydracephalus | N=2

o 20 Lo &0 a0 100 120 lad
#of Deaths
Fg. 3 Adpclicated cardes of death o néumdogeal devattationn kadang 1o withdraesal of Supgsoel. Tihe™ Gus mduded paodonged awma aftés
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Hematoma Growth in Oral Anticoagulant Related
Intracerebral Hemorrhage

Brett Cucchiara, MDD Steven Messe, MD; Lauren Sansing, MD:
Scott Kasner, MD; Patrick Lyden, MD; for the CHANT Investigators

Stroke November 2008

Table 4. Univariate Predictors of Mortality jn=303)

OR (95% CI) P Value
AOE, pEr Yemr 1.06 [1.04-1 06 =0.004
Male sex 1.53 {0.E2-2.B) 0.1
Hypertension 1.18 {0.54-2.50) .67
Diabetes 0.04 {0.47-1.00) 087
lechemic heart disease 2.1 1.00-4.39) .03
Prior strokes 2.26 (1.03-4.05) (.04
Orzl anticoagulard thersgy B.13 {3.19-20.60) < 0.004
Prior antiplatelat use 0.2 {0.46-1.73) .73
Atrial fibrillation 3.04 [1.29-7 16) (.H
ICH wolume, par 10 cc 1.54 (1.34-1.75) <0009
Presence of WH 3.23 (1 B1-5.78) < 0.004
Lobar location 3.56 [1.62-6.06) < 0.004




Hematoma Growth in Oral Anticoagulant Related

Intracerebral Hemorrhage

Brett Cucchiara, MD: Steven Messe, MD: Lauren Sansing, MD;
Scott Kasner, MD); Patrick Lyden, MD; for the CHANT Investigators

Stroke. 2008:39:2993.2996.)

SICH (n=267) OAT ICH (n=18) P Value
ICH volume change, 0.9 mL (0-5.4) 9.6 mL (0-19.4) 0.03
median (IQR)
=33% ICH expansion 26% 56% 0.006
Any ICH expansion 65% 78% 0.27
SICH (n=282)  OAT ICH (n=21) P Value
Mortality 17% 62% <<0.001
mRS 4-6 50% 0% 0.001




British Journal of Anaesthesia 113 (52):ii17-ii25 (2014)

doi:10.1093/bja/aeu397

Intracranial haemorrhage: therapeutic interventions

and anaesthetic management

P. Fogarty Mack

Table 1 Determination of the ICH score. GCS score indicates GCS
score on initial presentation (or after resuscitation); ICH volume,
volume on initial CT calculated using ABC/2 method; and IVH,
presence of any IVH on initial CT. Reproduced from *~, with

permission

Component

ICH score points

GCS score
3-4
5-12
13-15
ICH volume (ml)
=30
=30
IVH
Yes
MNo
Infratentorial origin of ICH
Yes
MNo
Age (yr)
=80
=80
Total ICH score

o o =
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Intracranial haemorrhage: therapeutic interventions
and anaesthetic management

P. Fogarty Mack

100
a"g“ 80 -
=
m 604
=
£
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S 20- I
D | | . ] ] | ]
COwerall 0 1 2 3 4 5
n=152 n=26 n=32 n=27 n=32 n=29 n=6
ICH Score

Figl ICHscore and mortality. Reproduced from *=, with permission



J Neurosurg (Suppl) 121:1-20, 2014
DAANS, 2014

Race against the clock: Overcoming challenges
in the management of anticoagulant-associated
intracerebral hemorrhage

PetER LE Roux, ML.D.,! CuaRLES V. PoLLacK Jr., MLA., M.D.,2
MEeL1ssa MiLan, ML.D.,>* AND AL1sA SCHAEFER, PH.D.?

* Pt with anticoagulation therapy
— Any type of intracranial hemorrhage
* Subdural hematoma

Epidural hematoma

Subarachnoid hemorrhage

Intracerebral hemorrhage

Urgent correction of coagulopathy
— Expansion
— Limit tissue damage
— Facilitate surgical intervention



Hazard functions of death and
events of the vessels of the brain
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Fig. 1 Relationship between INR and death and events of vessels of
the brain in the 21,967 Swedes with atrial fibrillation. The nadir of the

U-shaped curves occurred at 22 for death and 24 for cerebral
vascular events. From Oden et al. [8] with permission



Original Investigation

Anticoagulant Reversal, Blood Pressure Levels,
and Anticoagulant Resumption in Patients
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Figure 3. Adjusted Graphical Regression Analysis of Combined Associations of INR Reversal, Systolic Blood Pressure, and Timing
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Acute management of bleeding in patients
on novel oral anticoagulants
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Table 2 Effect of novel oral anticoagulants on commonly used coagulation tests

Mowel Prothrombin
anticoagulant  time (PT)

Dabigatran + or no change (low

sensitivity, varies
with reagents)
Rivaroxaban + or no change (not
sensitive at low
concentrations,
varies with
reagents)
Apbeaban 1 or no change
(other tests more
sensitive, may vary
with reagents)

Activated partial
thrombo plastin

time (aPTT)

1 (varies with
reagents)

+ or o change (less
sensitive than PT)

T or no change (other

tests more Sensithe,

may wvary with
reagents)

Thrombin
clotting

time (TCT)

_T.

Ecarin
clotting

time

Haemoclot
assay

Anti-factor Xa activity

cmt. d o Chmmgen“: e

+ ND

Tl.

+ +* (sensitive and
specific when
calibration cure
wsed)

_T_i. _T_i.

MND, no data.

*Preferred test Adapted from previously published review arides *'=**
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New-generation oral anticoagulants for the prevention of stroke: @Cwmk

Implications for neurosurgery

Tarek Y. El Ahmadieh?, Salah G. Aoun®, Marc R. Daou?, Najib E. El Tecle?, Rudy J. Rahme?,
Randall B. Graham?, Joseph G. Adel?, H. Hunt Batjer®, Bernard R. Bendok **

Request: Consult

+aPTT haematnlugist
. for help with

' interpretation of

Always indicate time of last dabigatran dose when requesting tests. results

aPTT and aPTT normal or slightly prolonged aPTT prolonged
TT normal and TT abnormal and TT abnormal
No drug effect present Drug effect present and/or

Drug effect present but likely low level

Safe to proceed with surgery other haemostatic defect
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Antithrombotic Reversal Agent
I Vitamin K antagonists I KINR > 1.4:

vitamin K 10mg IV, plus 3- or 4-factor PCC IV (dosing based on weight, INR, and PCC type) or
fresh frozen plasma 10-15mLskg IV if PCC not available

Direct factor Xa inhibitors Activated charcoal (50 g) within 2hr of ingestion, activated PCC (FEIBA) 50 U/kg IV or 4-factor
PCC 50 Usfkg IV

DTls For dabigatran reversal:

Activated charcoal (50 g) within 2 hr of ingestion, and idarucizumab &g IV (in two 2.5g/50 mL vials)

Consider hemodialysis or idarucizumab redosing for refractory bleeding after initial administration
For other DTls:

Activated PCC (FEIBA) 50 U/kg IV or

4-factor PCC 50 U/kg IV

Unfractionated heparin

Protamine 1 mg IV for every 100 units of heparin administered in the previous 2—3 hr (up to 50mg
in a single dose)

LMWHSs Enoxaparin:

Dosed within 8 hr: protamine 1 mg IV per 1 mg enoxaparin (up to 50mg in a single dose)
Dosed within 812 hr: protamine 0.5mg IV per 1 mg enoxaparin (up to 50mg in a single dose)
Minimal utility in reversal > 12 hr from dosing

Dalteparin, nadroparin, and tinzaparin:

Dosed within 3-5 half-lives of LMWH: protamine 1 mg IV per 100 anti-Xa units of LMWH
(up to 50mg in a single dose) or

rFVlla 90 pg/kg IV if protamine is contraindicated

Danaparoid FVlla g0 g,’kg I
Pentasaccharides Activated PCC (FEIBA) 20 U/kg IV or rFVIla 90 pg/kg IV

Thrombolytic agents

(plasminogen activators) Cryoprecipitate 10 units IV or antifibrinolytics (tranexamic acid 10—-15mg/kg IV over 20min or -

aminocaproic acid 4-5 g IV) if cryoprecipitate is contraindicated

Antiplatelet agents Desmopressin 0.4 pg/kg IV = 1

If neurosurgical intervention: platelet transfusion {one apheresis unii

DTl = direct thrombin inhibitor, FEIBA = factor eight inhibitor bypassing activity, INR = international normalized ratio, LMWH = low molecular weight heparin,
PCC = prothrombin complex concentrates, rFVlla = recombinant factor Vila

Critical Care Medicine December 2016 * Volume 44 » Number 12



Platelet transfusion versus standard care after acute stroke <> W +k ®
due to spontaneous cerebral haemorrhage associated with
antiplatelet therapy (PATCH): a randomised, open-label,

phase 3 trial

M Irem Baharoglu®, Charlotte Cordonnier®, Rustam Al-Shahi Salman®, Koen de Gans, Maria M Koopman, Anneke Brand, Charles B Majoie,
Ludo F Beenen, Henk A Marquering, Marinus Vermeulen, Paul | Nederkoomn, Rob | de Hoan, Ywo B Roos, forthe PATCH Investigatorst

Loncet 2006 387 2605-13

N OR [95% CI) pvalue
Trpe of antiplatelet therapy E 78
Dual antiplatalet therapy 35180 167 (0-458-5-45) - b
Simgle antiplatelet themapy 15418y 1-B0(1-02-3-18)
Coumtry 004
Metherlands 1200190 1497 (1-03-377 _—
LK 310 163 (0-42-5-31) i E L
France /100 1-8B(0-61-5-74) 3
Hasmatoma volume 0-14
Haematoma wolume =7 mil 67183 246 (1-02-5-94) t -
Hasmatoma wolime=7Fto30ml 65183 1-40(0-5E-3-39)
Haematoma wehame =30 mil CV1E3 087 (0-Z7-278) t :
Unadjusted overall estimate 1.84 (1-10-3-08) e
I:I!E I:I!E. 1 EI é
+ >
Favours Fawours
transfusion  standard care

Interpretation Platelet transfusion seems inferior to standard care for people taking antiplatelet therapy before
intracerebral haemorrhage. Platelet transfusion cannot be recommended for this indication in clinical practice.
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How | treat anticoagulated patients undergoing an elective procedure or
surgery

Alex C. Spyropoulos and James D. Douketis

Table 5. Postoperative resumption of new oral anticoagulants: a

suggested management approach

Drug Low bleeding risk surgery

High bleeding risk surgery

Dabigatran Resume on day after surgery
(24 h postoperative),
150 mg twice daily
Rivaroxaban Resume on day after surgery
(24 h postoperative),
20 mg once daily
Apixaban Resume on day after surgery
(24 h postoperative),
5 mg twice daily

Resume 2-3 days after surgery
(48-72 h postoperative),
150 mg twice daily*

Resume 2-3 days after surgery
(48-72 h postoperative),

20 mg once dailyt

Resume 2-3 days after surgery
(48-72 h postoperative),

5 mg twice dailyt
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