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Learning Objectives
Stroke Diagnosis and Workup
Cardioembolic Stroke Burden
Detection of Atrial Fibrillation

Prevention of Cardioembolic Stroke



Stroke Diagnosis Requires Brain Scan

85% of stroke is ischemic

Patient 2




Ischemic Stroke Mechanism (Inferred!)

Lacunar Cortical
Infarct Infarct
(LACI) : (PACI)

Lipohyalinosis

Artery-artery Embolism Cardioembolism




This Needs Revision!
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Albers GW, et al. Chest 2004; 126 (3 Suppl): 4385-512S
McGrath et al. Stroke 2012; 43: 2048-2054.



Patient

86 F

88 M

86 M

S F
88 M

84 F

84 F
84 F

Christmas Day 2013 at UAH

Presentation

Stroke + known AF ( ) INR =1.7
Stroke + known AF dabigatran (was not
taking)

Stroke + known AF,

TIA + newly diagnosed AF
TIA (2" event)

‘TIA’ + 3 previous strokes; cryptogenic

‘Cryptogenic Stroke’ (Top of Basilar)

‘Cryptogenic Stroke>—Pacemaker!

Treatment
Dabigatran 110 BID

Dabigatran 110 BID

Rivaroxaban 15 mg
(eGFR = 35)

Dabigatran 150 BID

Dabigatran 110 BID x 30
days (DATAS)

Dabigatran 110 BID x 30
days (DATAS)

ASA+clopidogrel x 30 d
ASA+clopidogrel x 30 d

Remainder: ICH (2), Lacunar (3), Large Artery Atherosclerosis (2),
Vasculitis (1)



Investigating Stroke Mechanism
R Holter Monitor

—= _ AF Detection Rate = 3%
Echocardiogram




Cryptogenic Stroke??

Acute Stroke (MRI) Previous Strokes (Three!)

ELR: 30 seconds of PAF: Dbigatran 110 mg BID



EMBRACE Study

Stroke/T1A and 1 negative Holter

n=572
Accuheart Electrode Belt Repeat Holter Monior
(30 days) n=287 n=285

AF Detection: 3%
Gladstone et al, 2013



Stroke Patients: Brief Paroxysmal AF

Duration of AF Recorded by 30-day
Monitor (n=44)
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EMBRACE: Time To PAF Detection

% PAF Detection

24 h
Holter

<]l week <2weeks <3weeks <4 weeks



. Killing Us Softly

Silent Infarct




Crystal AF Study

A Detection of Atrial Fibrillation by 6 Months

100
Hazard ratio, 6.4 (95% Cl, 1.9-21.7)

90- P<0.001 by log-rank test ° 12_4% PAF a.t 1
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Months since Randomization

No. at Risk
Control 220 200 198 197 197 194
ICM 221 198 195 194 193 191




Investigational Approaches to
Cryptogenic Stroke

« PER DIEM: Randomized trial, 1:1

— 30 days monitoring with ELR (Cardiophone)
— 12 months with ILR (Reveal Ling) with centralized wireless monitoring

* Primary outcome: rate of PAF detection
 Secondary outcomes: Cost, compliance, time to detection



Investigational Approaches to
Cryptogenic Stroke

Up 1o 3 months® F'rimar'f Endpn'lnt:
afner Index eyent
Stroke

Index ischamic Rivaroxaban (20 mg or 15 mg) /
stroke (ESUS) Dabigatran etexilate (150 or 110 mg bid)*

Placebo (matching ASA]

.
| i

il out acunss: | ASA (100 mg q.d.)

wascular h-lﬂ.".
echocardiography, and Placebo (matching dabigatran etexilate)

. J0 Cay
Tolloww up




One Year Risk of Death

35%
30%
25%
20%
15%
10%

5%

0%

Worse Prognosis Following
Cardioembolic Stroke

1.4%

Small Vessel
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Large Vessel

30%

Cardioembolic

Gladstone DJ et al. Stroke 2009; 40:235-240



Cardioembolic Stroke
Mechanism and Outcome

Atrial Fibrillation



Why the Evidence-Practice Disconnect?

warfarin -
therapeutic,
10%

no
antithrombotics
, 29%
warfarin -
subtherapeuitic,
29%

Warfarin Data: patients: |
dual antiplatelet
68% RRR stroke therapy, 2%

I  Red single
Relative Risk Reduction ;
Adjusted dose warfarin (95% Cl) antiplatelet

compared with placebo agent, 29% Gladstone et al. Stroke 2009
or control

VWILIL UIavcuuy il wvuliuawa

AFSAK |
SPAF |
BAATAF

CAFA
SPINAF

EAFT
All trials (n = 6)

100% 50% 0 —50% —-100%
Favors Warfarin Favors Placebo
or Control



Under-use of OAC In Edmonton

Patients with a known history of AF presenting with
stroke/TIAto UAH 2012-13 (n=402)

anticoagulated

Ischemic
Stroke




INR Control: Clinical Trials vs. Clinical Practice
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INR control is an ongoing challenge in routine clinical practice

RCT: Kalra et al. BMJ 2000
Matchar et al. Am J Med 2002
Bungard et al. Pharmacotherapy 2000




Christmas ‘13: 86 Male, Known AF, Rx: ASA
(‘Protecting’ The Elderly From OAC Risks)

Christmas Dinner



93 Independent Male: Warfarin
Discontinued 6 Days Earlier

CT Angiogram Penumbra Map

Patient Died 5 Days Later



Anticoagulation and Physician Psychology
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Hylek EM et al. N Engl J Med. 1996;335:540-546.



AF Trials: Elements of Primary Endpoint: Ischemic Stroke is No.

3
[0 Systemic Embolism
2.5 B Hemorrhagic Stroke
, B Ischemic/Unspecified Stroke
0.10
5
Q 1.5
S
1
0.5
0 - - |
Dabi 150 mg Warfarin Apixaban Warfarin Rivaroxaban Warfarin
RELY ARISTOTLE ROCKET AF

*Patients experiencing multiple endpoints are included in multiple categories.
TSystemic embolism result reported for RELY refers to pulmonary embolism.

In recent trials, the majority of AF strokes were ischemic

Connolly N Engl J Med 2010;363:1876; Patel N Engl J Med 2011;365:883; Granger N Engl J Med 2011;365:981

Boehringer Ingelheim (Canada) Ltd. cannot recommend the use of products outside the Canadian approved Product Monograph.
The content of this slide may contain information not reviewed by Health Canada.



ngher NOAC Dose = Less Emboli

P value 0.01 : , apixaban BID
(superiority) _ . o mg

rivaroxaban 0D
20 mg

dabigatran BID
150 mg

ROCKET AF i i dabigatran BID
' ' 110 mg

ARISTOTLE edoxaban* 0D

60 mg

ENGAGE

~ edoxaban* 0D
30 mg

AF ' ' 1.13

04 06 08 10 12 14

—

* Not approved in Canada Favors NOAC  Favors warfarin




Anticoagulant Associated ICH

3h

INR
=2.4

6h

Hematoma growth is 8 x more likely in warfarin patients



-
R ICH Rates = Those of ASA!

1. Mechanical cardiac valves

2. eGFR <30 ml/min

3. Patients you dislike

Number of events
w
o
|

RRR, 69%

10 _ RRR, 74(y0
. T T
Dabigatran 110 mg BID Dabigatran 150 mg BID Warfarin
6,015 6,076 6,022
RR=relative risk; RRR=relative risk reduction )
Dabigatran etexilate is in clinical development and not licensed for clinical Connolly SJ, et al. N Engl J Med
use in stroke prevention for patients with atrial fibrillation 2009;361:1139-1151

e VW STrafegies (o Help In SPAF Treatment



AVERROES: Type of stroke

Ischaemic Haemorrhagic
stroke stroke
HR: 0.37 HR: 0.67
95% CI: 0.25; 0.55 95% CI: 0.24; 1.88
p<0.001 p=0.45
5 -
> 4-
S
2
©
c
(]
if 0.3%
0.2% 7
e

B Apixaban |l ASA

Adapted from Connolly et al. N Engl J Med 2011;364:806-17.

Unspecified Disabling or fatal
stroke stroke
HR: 2.24 HR: 0.43
95% CI: 0.69; 7.27 95% CI: 0.28; 0.65
p=0.18 p<0.001

0.3% 0.1%




Case Control Study: Dabigatran Is as
Safe as Antiplatelets in Acute Stroke

= Dabigatran
= Antiplatelets

Number of Patients

.

No Hemorrhage Hemiorrhagic Hemorrhagic
Infarction Type 1  Infarction Type 2




|CH: Warfarin 1s Bad For the Brain

apixaban BID
omg

rivaroxaban 0D
20 mg

dabigatran BID
150 mg

<0.001 . : | dabggﬁa(}r;g BID

<0.001 edO)é%b%lzl' 0D

? doxaban* 0D
<0.001 - . [
0.33 [FRSNCURS

01 02 03 04 05 06 07 08 09 10

* Not approved in Canada Favors NOAC




Why are NOACs Better for the Brain?

Intrinsic
(contact)

eds

VKA (warfarin)
warfarin . \ /

Extrinsic
(tissue factor)
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Management Options?

1. Vitamin K5 mg PO
2. FFP 1 unit IV — INR not re-checked

3 hours Iater patlent now hemlpleglc GCS 15



Management Continued

4 hours later



Management Continued

Transfer to tertiary centre
FFP 4 units IV -- INR 1.0




Baseline CT
INR 3.6 INR 1.2 (42 minutes later)
Total hematoma volume 15.3 mL Total hematoma volume 67.6 mL



Poor Prognosis in Warfarin-Associated Intracranial
Hemorrhage Despite Anticoagulation Reversal

Dar Dowlatshahi, MD, PhD; Kenneth S. Buicher, MD, PhD; Negar Asdaghi. MD, MSc;
susan Nahirmak, MD; Manya L. Bembaum, BS¢; Antomo Giulivy, MD; Jason K. Wasserman, PhD;
Man-Chiu Poon, MD; Shelagh B. Coutts, MD: on behalf of the Canadian PCC Registry

(CanPro) Investigators®

Background and Purpose—Anticoagulant-associated intracranial hemorrhage (aalCH) presents with larger hematoma
volumes, higher risk of hematoma expansion, and worse outcome than spontancous intracranial hemorrhage.
Prothrombin complex concentrates (PCCs) are indicated for urgent reversal of anticoagulation after aalCH. Given the
lack of randomized controlled tnial evidence of cfficacy, and the potential for thrombotic complications, we aimed to
determine cutcomes in patients with aalCH treated with PCC.

Methods—We conducted a prospective multicenter registry of patients treated with PCC for aalCH in Canada. Patients
were identified by local blood banks after the release of PCC. A chart review abstracted clinical, imaging, and laboratory
data, including thrombotic events after therapy. Hematoma volumes were measured on brain CT scans and primary
outcomes were modified Rankin Scale at discharge and in-hospital mortality.

Results—Between 2008 and 2010, 141 patients received PCC for aalCH (71 intraparenchymal hemorrhages). The median
age was 78 vears (intcrquartile range, 14), 59.6% were male, and median Glasgow Coma Scale was 14, Median
intermational normalized ratio was 2.6 {(interquartile range, 2.0) and median parenchymal hematoma volume was
158 mL (interguartile range, 31.8). Median post-PCC therapy international normalized ratio was 1.4: 79.5% of
paticnts had intermational normalized ratio correction {<<1.5) within | hour of PCC therapy. Paticnts with
intraparenchymal hemorrhage had an in-hospital mortality rate of 42.3% with median modified Rankin Scale of
5. Significant hematoma expansion occurred in 45.5%. There were 3 confirmed thrombotic complications within
7 days of PCC therapy.

Conclusions—PCC therapy rapidly corrected international normalized ratio in the majority of patients, yet mortality and
morbidity rates remained high., Rapid international normalized ratio comection alone may not be sufficient o alter
prognosis after aalCH.  (Sfroke, 2012:43:00-00,)

Key Words: acute care m acute Rx = anticoagulation m emergency medicine s hemorrah m infrac.
B intracercheal hemorrhape




Dabigatran Assoclated ICH Treatment

4 hours

FEIBA STIM4 |

ﬁ u
900 FEIBA units” " a

- ,
0 24 48 7FZ2 85 120

Hours after last dose dabigatran

6 hours
TT=219
(normal)




NOAC Reversal: (Near) Future

BELENET

";“ A M_onoc!onal_ an_t|bod|e_s were
R raised in mice immunized
with dabigatran hapten
coupled to carrier proteins.

. Fc portion is removed (Fab)

C. Constant regions are replaced with
human amino acids (chimeric)

AT

. . . Humanized
. Variable regions of Fab humanized ube Fad Chimeric Fat Fab

D.

Van Ryn et al, ACC, 2011

o

Binding of
- Prothrombinase Binding of Andexanet Alfa
R Ivaroxaban Complex Andexanet Alfa to Pentasaccharide-
Inhibited by Direct to Direct Factor Xa or LMWH-ATINI
- Factor Xa Inhibitors Inhibitors Complex
A p IXaban Andexanet
Alfa

Direct Andexanet Direct
Factor Xa Alfa Factor Xa

Ed Oxaban T Inhibitor Q . l:m)ntm

Indirect
Factor Xa
Inhibitor

Oryeinal arovork by Mohavwad A. Raw




Agent/Dose: Rational Pharmacology

Dabigatran 150 bid Rivaroxaban / Apixaban
B /Dabigatran 110 bid

ey 7 i 7‘..::.::.7:::‘.;:‘::::,‘:::::".,

« Patients < 80 y.o. with
normal renal function . Age >80

* Previous bleeding

ASA 81 mg/day: Only for active
CAD/stent patients




The Right Tool for the Right Job

Patients with A ICH Risk Patients with A Systemic Bleed Risk
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When Does the NOAC
Early Adoption Phase End?

COUMADIN,

(Warfarin Sodium Tabigts, USP) Grystaling
TABLETS

FLAT EARTH SOCIETY

| Fla) Earth Research Society

W,
YOU ARE NEARING THE
EDGE OF THE FLAT EARTH,
ONE FALSE STEP COULD BE

YOUR LAST. NUMBER OF
PEOPLE LOST TO DATE 0",




