FONDAZIONE
MONDINO

Istituto Neurologico Nazionale
a Carattere Scientifico | IRCCS

5[4 380 o LLS
2 Al Ll L } T‘

11§ LONGREsso NAZIONARE
ANEU

(Associazione Neurologia d’Emergenza Urgenza) —

Bologna, 8-10 marzo 2018

Anticoagulazione in Neurologia:

algoritmi decisionali nel post-ictus

Giuseppe Micieli
Dipartimento di Neurologia d'Urgenza
IRCCS Fondazione Istituto Neurologico Nazionale
C Mondino, Pavia



Conflitti di interesse

» Grant per organizzazione congressi: Bayer, Pfizer, Lundbeck,
Genzyme, UCB, PIAM, Epitech, Ecupharma, Merck Serono,
Novartis, Roche, Sanofi, Teva, Biogen, Istituto Lusofarmaco,
Daiichi-Sankyo

* Grant perricerca: Regione Lombardia, Pfizer

* Fees per consulenze: Pfizer-BMS, Bayer

S0




AF decision support tool
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CHAZDS:-VASc =&

Annual rate of ischemic
stroke without treatment
6.7% / year

Annual rate of major
non-CNS bleed

0.7% I year

Annual rate of ICH
with wartarin
0.29% / year

Gain/Loss in Quality Adjusted Life Years (QALYS)
Compared to No Treatment

Q
0.0%
i
No Treatment
Y [7.51 QALYs]
-3 -0.08

=-0.10

-0.50

-1.50

0.97 Dabigatran [8.48 QALYs]
0.88 Apixaban [8.39 QALYs)
0.87 Edoxaban [8.38 QALYs]
0.834 Rivaroxaban [8.36 QALYS]
0.72 Warfarin [8.24 QALYS)

-0.00 Aspirin [7.51 QALYs]

Eckman MH et al. Am Heart J 2017;194:49-60



Definizione topografica Aterosclerosi dei grossi vasi
TAC/RMN encefalo 25%

Anamnesi
Esame obiettivo Valutazione cardiologica

|Ma|attia dei piccoli vasi (lacune)
25%

CRIPTOGENETICO
25-35%

ECG —telemetria,
Ecocardiogramma TT

Cardioembolico
20%

Ictus Ischemico

Cause rare
5%

Sottotipi di ictus secondo la classificazione
TOAST (1985)




Diagnosi di FA dopo un evento ischemico cerebrale

ECG 12 derivazioni 7,7% (5,0-10,8)
ouwameirieovero |
ECG seriati 5,6% (3,6-7,9)
Monitoraggio ECG continuo 7,0% (3,9-10,8)
Telemetria cardiaca 4,1% (0,9-9,2)
ECG secondo Holter 4,5% (2,7-6,7)
Totale 5,1% (3,8-6,5)
ambuistorseentroLygomi |
Holter ECG 10,7% (5,6-17,2)
ambuistorsedoporgormi |
Telemetria cardiaca mobile ambulatoriale 15,3% (5,3-29,3)
Loop recording esterno 16,2% (9,3-24,6)
Loop recording impiantabile 16,9% (10,3-24,9)

Totale 16,9% (13,0-21,2)

Sposato L et al. Lancet Neurol 2015;14:377-387



FA atriale cardiogena o neurogena?

or‘:Z‘:’AF - 10- Proteina C reattiva
0.9 p<0.005
Eta, anni - 0'8—- I <0.01 :
esso M (%) 2 06 o 39
Dilatazione atrio sn (%) - E, 0.5 I p<0.005 I
Dimensioni atrio sn, mm - = 0_4_: =
CHADS2 ] & 03]
CHA2DS2-VASC ] 0.2+ 71
Infartoinsulare =1 . : .
| 304 [ 95 017 <0001 e e Tade
Gonzalez Toledo ME et al, J Stroke and Cerebrovasc Dis 2013 AF AF

Chung MK et al, Circulation 2001

Risposta infiammatoria sistemica

Alterato scambio gassoso ] y
. . . . Danno miocardico
Mismatch ventilazione-perfusione -— . .
. . . Danno pericardico
Infezione batterica/virale

miocardio/pericardio - SN -
Polmonite : Non
Ischemico :
Ischemico
Antibiotici pro-aritmogeni Aritmia

(macrolidi, fluorchinolonici)

Corrales-Medina VF et al, Lancet 2013



Proposed neurogenic mechanisms causing poststroke

atrial fibrillation

Cortical/insular
acute ischemic stroke
I
¥

Autonomic b Systemic
imbalance inflammation

+_I

“
Impairment of extrinsic ANS Inflammatory factors
Cortex, hypothalamus, limbic Chemokines, cytokines, TNF-a,
system, brainstem nuclei IFN -y, CRP
/ Time course of autonomic and inflammatory responses after acute
l ischemic stroke
Intrinsic ANS
(Ganglionated plexi) i
(R AR RSN A IS, M PRAAARTIRINCAARAASANS '
i i Period with higher risk of ! | Target for AF
¥ y i | AF & stroke recurrence | | prevention?
Focal ectopic firing Re-entry circuits &
PV & non-PV foci Atrial myocardium s = = Inflammation: Cleared after a few days/weeks
5 = = Autonomic function: Recovered after weeks/months
©
=

H[ AT A ]H

Day 7 Time
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Sposato LA et al. Neurology 2014;82:1180-1186




The five domains of atrial fibrillation management

Chronic management

Acute management

Acute rate
and rhythm
control

Manage Lifestyle changes, treatment of
precipitating underlying cardiovascular conditions
factors

Mssess stroke

ik Oral anticoagulation in patients at risk for stroke

Assess heart

Rate control thera
rate Py

Assess

Anti-arrhythmic drugs, cardioversion,

symptoms catheter ablation, atrial fibrillation surgery

Desired cardiovascular outcomes Patient benefit

Haemodynamic stability

Cardiovascular risk reduction
Improved life expectancy

Stroke prevention

Improved quality of life,
autonomy, social functioning

Symptom improvement, preservation
of left ventricular function

Symptom improvement

Kirchhof P. Lancet 2017;390:1873-1887 (from ESC 2016 AF Guidelines)




Intrinsic pathway Extrinsic pathway

XH l

Xlla
XI !
Xla Tissue factor
[ warfarin ]I . . Vil I I \Vartarin |
IXa Villa Vila
DOAGs:
an innovatory
approach 2
to Rivaroxaban
. . Xa Apixaban
anticoagulation Edoxaban

w—| Prothrombin (li) Thrombin (lia)

Fibrinogen l

Fibrin
:| Xllla
Fibrin clot

Amin A. Oechsner J 2016;16:531-541




Anticoagulanti orali diretti

Efficacia Sicurezza

10
Lo i All NOACs
£ 8 Major Bleeding
o Risk Ratio (95% Cl)
o
87 28% RE-LY --.-_ 0.94 (0.82-1.07)
§ 6 [150 mg]
o
5 5 o
» 43% 129% ROCKET AF —.— 1.03 (0.90-1.18)
[ (]
4 |8 21%
3 £ 9 = 36% l |
e 3 § o = £ | ARISTOTLE —.— 0.71 (0.61-0.81)
K S E 2 2 =
<? SH K & W i
I - _
a1 (8B 2 By s 2 § £ ENGAGE AF-TIMI 48 —.-— 0.80 (0.71-0.90)
0 o K < K3 o o = = 160 mg]
Antiplatelet  Clopidogrel + ASA Warfarin Dabig 150mg Apixab: ’
Combined 0.86 (0.73-1.00)
Overview ACTIVE-A Overview RE-LY ROCKET-  ARISTOTLE Random Efscts Mods]] P=.06
ACTIVE-W AF N = 58,498 1
HeterogeneityP:.0(())‘15 __Favors NOAC ! Favors Warfarin -

. . . . i ication.[30]
GrangerC B , Armaganljan L VCII’CU[CltIOI’) 2012 Ruff CT, et al. Lancet. 2013;Early Online Publication.

Raccomandazione 11.5.1 Forte a favore Grado A

In caso di ictus ischemico o TIA attribuibile a FANV & raccomandato I'utilizzo dei NAO per
la loro almeno uguale efficacia e per la loro maggiore sicurezza in confronto alla terapia
con anticoagulanti AVK*.



Event Rate per 100 person-years Hazard Ratio (95% CI) p value
_ HR for each
n=7,695 n=7,695 p d i rWi se
5/SE 133 1.66 e 0.67 (0.456—-0.98) 0.04 p r'o p e n S ity-

Ischemic 1.03 1.05 e 0.83(0.53-1.29) 0.40

Ml matched

15.390 pts

Hemorrhagic 0.19 0.46 - 0.35(0.14-0.88)

DOAC
BEUPE a7 netsar medication
5/5E 1.18 122 —— 0.98 (0.76-1.26) 0.88 ™
Ischemic 0.92 0.88 —-— 1.06 (0.79-1.42) Q.70 c o m p a rl S O n (a )
Hemaorrhagic 0.16 0.29 —— 0.56 (0.30-1.04) 0.07

Dabigatran ws. ‘Warfarin

Rivaroxaban wvs. Warfarin

32.350 pts h=16,175 n=16,175 _
Medicare Advantage
5/SE 1.26 1.29 - 0.93 (0.72-1.19) 0.56
October 1 —June 30, 2015
Ischemic 0.55 032 —— 1.01 (0.75-1.36) 055
Hemarrhagic 0.21 032 —a— 0.61 (0.25-1.07) 0.02
Fawvor NOAC 1.0 Favor Warfarin

Yao X et al. J Am Heart Assoc 2016;5:€003725 doi:10.1161/AHA. 116.003725
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Event Rate per 100 person-years Hazard Ratio (95% CI) p value H R for each
Apixaban  vs. Warfarin pa i rwi se

15-390 pts n=7,695 n=7,695

Maior Bleeding 233 446 o 0.45 (0.34- 0,59) <0.001 p ro p ens ity-
matched

Intracranial 0.29 1.06 H-— 0.24 (0.12-0.50) =0.001

Gastrointestinal 1.78 3.04 B 0.51(0.37=0.70) =0.001

_ _ DOAC
28.614 pts n=14,307 n=14,307 m e d i C at i 0 n
Major Bleeding 2.37 3.03 - 0.79 (0.67 - 0.94) <0.01 C 0 m p a ri S o n

Intracranial 0.28 0.79 A 0.36 (0.23-0.58) <0.001

Gastrointestinal 1.97 1.95 -t 1.03 (0.84-1.26) 0.78 ( a )

Rivaroxaban vs. Warfarin
32.350 pts n=16,175 n=16,175
4.04 3.64 . 1.04 (0.90- 1.20) 0.60 Medicare Adva ntage
October 1 —June 30, 2015

Major Bleeding

Intracranial 0.44 0.79 e 0.51 (0.35-0.75) «0.001
Gastrointestinal 3.26 253 . 1.21 (1.02- 1.43) 0.03
Favor NOAC 1.0 Favor Warfarin

S0

Yao X et al. J Am Heart Assoc 2016;5:€003725 doi:10.1161/AHA. 116.003725




Practical guidance to the use of DOACs in

NVAF patients

S0

Ongoing therapy with DOACs

no /
Starting DOACs

After stroke

* Adequate timing of initiation on
lesion size

* Assess bleeding and
thromboembolic risk

* Check for possible drug interactions

In elderly patients

+ Assess bleeding risk

Check for thrombocytopenia (avoid
if platelet count < 50000)

Monitor renal function

Evaluate risk of fall

N\ ves
Continuing DOACs

Recurrent stroke while on
anticoagulants

+ Carefully examine feasibility of
urgent recanalization interventions

ACS and PCI

« Continue current anticoagulant
Combine with antiplatelet

ICH

* Use specific or non-specific
strategies to reverse anticoagulation

* Examine brain parenchyma in depth
with MRI

« Early restart anticoagulation

Canavero et al. Clin Appl Thromb Hemost. 2017. doi: 10.1177/2076029617720068)



Quali sono gli elementi che condizionano i tempi di somministrazione

dell’anticoagulante orale dopo uno stroke acuto cardioembolico?

W Entita del rischio
tromboembolico

B Presenza di infarcimento
emorragico

B Dimensioni e sede della
lesione

m Non risponde

M Tutte le precedenti




Rischio recidiva precoce

e |ST rischio direcidiva ischemica entro 48 h: 4,8%

* Trial norvegese rischio recidiva ischemicaentro 7g: 8%

Yasaka, 1993 9,2%
* HAEST rischio direcidiva ischemica entro 14 g: 7,5%

CETF 12%

Yasaka, 1993 13,7%

S0




Quando iniziare la terapia con DOAC dopo stroke

Ischemico in AF?

* ARISTOTLE: Patients with a previous intracranial haemorrhage
(ICH) or any stroke within 7 days before random assignment
were excluded.

* RE-LY: excluded patients with a stroke within 14 days or severe
stroke within 6 months before screening

 ROCKET AF: excluded patients with a severe, disabling stroke
within 3 months or any stroke within 14 days before
randomization

* ENGAGE AF-TIMI 48: excluded patients with stroke within the
previous 30 days

S0

Easton JD et al. Lancet Neurol. 2012;11:503—-511




Fattori favorenti la prescrizione della

terapia anticoagulante durante il ricovero

Volume lesione>40 cc3 - ——

Diabete Mellito-

MRS pre-stroke- —

NIHSS al ricovero- K

Tp AC al domicilio-

Eta- H

0.1 1 10 100

Registro SUN Lombardia 2015



Initiation or continuation of anticoagulation in atrial fibrillation
patients after a stroke or transient ischaemic attack

Exclusion of intracerebral bleeding by CT or MRI
I

v v v v

TIA Mild stroke Moderate stroke Severe stroke
(NIHSS <8) (NIHSS 8-15) (NIHSS >16)

Consider additional clinical factors favouring early / delayed initiation of OAC

[ Patient with atrial fibrillation and acute TIA or ischaemic stroke]

Factors favouring early initiation of OAC: Factors favouring delayed initiation of OAC:

Low NIHSS (<8): High NIHSS (=8):
Small/no brain infarction on imaging Large/moderate brain infarction on imaging
High recurrence risk, e.g. cardiac thrombus Needs gastrostomy or major surgical intervention

No need for percutaneous endoscopic gastrostomy Needs carotid surgery

No need for carotid surgery Haemorrhagic transformation
No haemorrhagic transformation Neurologically unstable
Clinically stable Elderly patient

Young patient Uncontrolled hypertension
Blood pressure is controlled

Evaluate haemorrhagic| {Evaluate haemorrhagic
transformation by transformation by
CT or MRI at day 6 CT or MRI at day 12
v v - v
Start 1 day after 3 days after 6 days after 12 days after
OAC acute event acute event acute event acute event

NIHSS = National Institutes of Health Stroke Scale
WWW.ESTAraro.org7gurgennes European Heart Journal - doi: 10.10937eurhearg/ehwZ10 CARDIOLOGY*

‘ This approach is based on consensus within the Task Force, not on evidence.



Ritieni che gli anticoagulanti diretti possano essere somministrati piu

precocemente degli anticoagulanti vitamina K-dipendenti dopo uno stroke
cardioembolico?

Non risponde

Credo sia
indifferente




Number of days before starting treatment in W or

DOAC groups and by type of DOAC

day P <0.001
30 4 [

25 1
20 -

15 4

10 -

5

0

Warfarin
N =114
Days before starting
OAC medication (median) 7

300 stroke patients with NVAF
April 2012- March 2016

S0

DOACs
N = 186

day
20 1

15 1 T
10 1

) ] T

0

Dabigatran Rivaroxaban Apixaban Edoxaban
N=24 N=108 N=45 N=9
Days before
starting OAC 1.5 4 4 4
medication (median)
NIHSS_ score 2 4 6 7

(median)

Deguchil et al. Circ J 2017;81:180-184



NIHSS score distribution (243 consecutive cases)

Median NIHSS-score on admission

38+
267
22+
174
167
15+
144
13+
12
11
107

g

E-

5-
4—
3-
E_
1.—
D-

- I I

] | I |
TIAhunor stroks MNon-extensmre Infratentonal mfarction Extensmee

{group 1,n=41) supratentorial mfarction (group 3, n=28) supratentorial mfarction
(group 2; n=170}* (goup 4, r=4)

Macha K et al. J Stroke Cerebrovasc Dis 2016; 25(9):2317-2321



Time of DOAC initiation (243 consecutive cases)

therapy after

symptom onset [days]|

Median time to initiation of DOAC

32,00

28,00

24,00

20,00

- —_
Ll o
=] [=]
[ =] Q
1 1

8,00

4,00

=

[ L U

T 1

00

T
TIA/mmor stroke
(group 1, n=41)

40,5 (23.0-65.5)

I |
Non-extensrve Infratentornal infarction Extensrre

supratentonial infarction  (group 3;n=28)  supratentonal infarction
(group 2, n=170)* (group 4, n=4)

76.7 (48.0-134.0) 108.4 (67.3-176.4)  161.8 (153.9-593.8)

Macha K et al. J Stroke Cerebrovasc Dis 2016; 25(9):2317-2321



% of patients with stroke and AF
treated with DOAC

Delay of treatment
Days

:

o
=
[

2014
Year of hospital admission

2015

88%

Use of DOACs in the
acute phase of NVAF-

related ischemic stroke
2016

B
20m
A
A ‘1 F'y
A 4 Single Centre: Florence SM Nuova
10+ 4 Ak Consecutive cases 2014-2016
A Al Yy 147 pazienti
A A AL A t FYYYYR
ryw? kb i &
A A A Yy Yy 'YYY Y)Y
F Y Y Y YWY A AA A
A A A A A
0 1 T T
2014 2015 2016
Years

Moroni F et al. J Stroke Cerebrovasc Dis 2018;27(1):76-82



ik

20

Delay of DOACs
administration after an

acute ischemic stroke in

Small Medium Large patients With AF

Stroke volume

Single Centre: Florence SM Nuova
Consecutive cases 2014-2016
147 pazienti

Delay of DOAC administration (days)
[# =]

10

<8 8-16 >16
NIHSS

Moroni F et al. J Stroke Cerebrovasc Dis 2018;27(1):76-82
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RAF-NOACs Study: ischemic stroke recurrence
and major bleeding within 9o days

N\

NOACs associated with a 5% combined rate for ischemic
stroke and major bleeding

{ _

‘ Composite rate for major bleeding:
\

‘ 12.4% if NOAGs initiated within 2 days
/

‘ 2.1% if NOAGs initiated between 3 and 14 days

/
‘ 9.1% if NOACGs initiated >14 days after acute stroke
/

1127 acute ischemic stroke patients: go days follow-up
Ischemic recurrences : 2.8%
Hemorrhagic complications: 2.4

Paciaroni M et al. JAHA 2017;6:€007034. DOI:10.1161/JAHA. 117.007034



Timing of anticoagulation therapy flow chart in patients

with acute ischemic stroke and AF

Acute ischemic stroke

Assess for i.v. rt-PA and/or mechanical thrombectomy

v

Aspirin 150-300 mg daily
(avoid anticoagulants within 48 hours from onset)

\ 4
Brain CT scan or MRI (24-72 hours from Ionset)
| A

[ \
Hemorrhagic Small lesion Medium lesion Large lesion

Transformation (HT) l l l
Timing to initiate 3-4 days from 7 days from 14 days from

anticoagulants onset onset onset

depends on the entity { ' )

of HT Stop Aspirin

Start anticoagulants (prefer DOACs over VKAS)

S0

Canavero et al. Clin Appl Thromb Hemost. 2017. doi: 10.1177/2076029617720068)




Plausible mechanisms by which AF induces

vascular dementia and Alzheimer’s disease

Atrial
fibrillation
| |
I 1
l Thrombus l Cerebral \ Rhythm control
formation Anticoagulation hypoperfusion Rate control
|

T 1
. Phosphorylated
Embolic stroke White matter Amyloid B,, T Amﬂmld ﬂ"lllle tauT
changes (senile plague) [Eearfl ir; :tmh:]D ' {neurofibrillary
glop tangle)
l Vascular dementia \ ' AD with CVD '— Alzheimer’s disease

Dementia

IharaM, Washida K. J Alzheim Dis62 (2018) 61—72



Meta-analysis of risk of dementia in patients with or without AF

Study or Subgroup log SE Weight IV, Random, 95% CI IV, Random, 95% CI

Stroke subgroup

Altieu 2004 0.832909 0470874 6.1% 2.30[0.91,5.79) 7 Stroke subgroup

Barba 2000 1.481605 0592803 4.7%  4.40[1.38,14.06) T OR 2.4, 95%Cl 1.7-3.5,
Censori 1996 1.453953 0611708 45%  4.28(1.29,14.19] T <0.001

Inzitari 1998 0.845868 0.387564 7.2% 2.33[1.09, 4.99) = p<Y.

Tatemichi 1990 0.254642 0.325934 8.2% 1.29[0.68, 2.44) =

Treves 1997 0.916291 0.941041 25% 250(0.40,15.81) —

Zhou 2004 1.245594 0361316 7.6% 3.47[1.71,7.06) —

Subtotal (95% Cl) 40.9% 243 [1.70, 3.46] ©

Heterogeneity. Tau*= 0.02; Chi*=6.63, df=6 (P=0.36); F=10%
Test for overall effect: Z= 4.90 (P < 0.00001)

Non-stroke subgroup

Brunch 2009 1.011601 0.052776 11.8% 2.75[2.48, 3.05) b

Elias 2006 1.388791 0.397486 7.1% 4,01 [1.84,8.74) —— Non-stroke subgroup
Forti 2006 0.09531 0516544 55%  1.10(0.40,3.03) S OR 1.6, 95%Cl 1.0-2.7,
Marengoni 2009 0.09531 0.240934 9.6% 1.10[0.69, 1.76) = P<0.05

Peters 2009 0.030529 0.260411 9.2% 1.03[0.62,1.72] - :

Rasta 2007 -0.17435 0.285518 8.8% 0.84 [0.48,1.47) T

Tilvis 2004 1.05779 0.400663 7.0% 2.88[1.31,6.32) -~

Subtotal (95% ClI) 59.1% 1.64 [1.00, 2.71] = .

Heterogeneity: Tau®= 0.35; Chi*= 45.02, df= 6 (P < 0.00001); F= 87% Conversion of

Test for overall effect: Z=1.95 (P = 0.05) MCI to dementia

Total (95% Cl) 100.0%  1.98[1.43,2.73] & (1 study): Significant
Heterogeneity: Tau®*= 0.23; Chi*= 51.69, df=13 (P < 0.00001); F=75% :0 01 051 ; 150 1003 association with AF
Testfor overall effect Z= 4.11 (P < 0.0001) Patients without AF Patients with AF (OR 4.6;95%Cl 1.7-12.5
Test for subgroup differences: Chi*=0.03, df=1 (P=0.87), F=0% P<0.002)

S0

Kwok CS et al. Neurology 2011;76:914-922




Incidence of dementia in relation to OAC

treatment

intention to treat

on treatment

Class 1 or 3 antiarrhythmic

Digoxin

Diuretic

Incidence rate
Per 100 years

099 (0.95-1.04)
233 (2.27-239)

Multivariable

HR (95% CI)
at risk (95% CI)

072 (0.68-075)
117 (113-120)
098 (0.96-101)

20% - 20%
15% - 15%
10%
5% |

01, - : : :

0 2 + 6 8

Retrospective swedish study (2006-2014)
444,106 patients with AF hospital diagnosis

S0

patients

Vitamin K antagonist

MNOAC

126 (1.24-1129)

(
221 (2.17-224)
(
1.13 (0.93-1.36)

062 (0.60-0.64)
048 (0.40-058)

Acetacetylic acid
All patients

228 (2.24-231)
173 (1.71-175)

115 (1.12-1.18)

29% lower risk of dementia in OAC tretaed

Friberg L, Rosenqvist M. Eur Heart J 2018;39:453-460




Factors to be considered in DOACs

prescription in patients with dementia

Neurodegeneration 5 - A
Etiology | ost stroke : mf:frfuf“
Vascular dementia Multi-infarcts (non-SVD) vanisk of
l Small Vessel Disease ”"‘;‘"9
Prognosis & A l
Dementia ogriosky &Ags ;! Clinical features
Comorbidities: Cost-benefit ratio
Movement disorders | - X
Epilepsy *
 Riskof f 1
- vs risk of behaviour performances performances
© bleedin A
Interactions with Caregiver 1
concomitant J / P s Dysphagia
medications SR © :
I \ Adherence to recurrence -
treatment vs risk of
' bleeding

S0

Canavero et al. Clin Appl Thromb Hemost. 2017. doi: 10.1177/2076029617720068)




Safety of Intravenous Thrombolysis among Stroke Patients
Taking New Oral Anticoagulants—Case Series and Systematic
Review of Reported Cases

Shima Shahjouei, MD, MPH,” Georgios Tsivgoulis, MD, 11§
Reza Bavarsad Shahripour, Mp,| G. Morgan Jones, PharmD, BCPs,
Andrei V. Alexandrov, MD,t and Ramin Zand, MD, MpHT

Journal of Stroke and Cerebrovascular Diseases, Vol. 24, No. 12 (December), 2015: pp 2685-2693

Leading Opinion

International Journal of Stroke
2017, Vaol. 12(1) 9-12

Thrombolysis and thrombectomy in © 2016 World Sk Crgaiztin
. . . . Reprints and permissions:
patients treated with dabigatran with sagepub.co.uljournalsPermissions.nav
. . . . DOl: 10.1177/174 74930 166 69849
acute ischemic stroke: Expert opinion gﬂ-ﬂwgw

HC Diener R Bernstem , K Butcher B Campbell G Cloud®,
A Davalus S Davis® ,jM Ferm M Grund , D I(rleger” 12
G Ntaios'?, A Slowik'* and E Tuuze Intematianal

Jounal of Stroke wso
S0




DOAC s reversal agents: main properties

Idarucizumab AndeXanet Ciraparantag
Target Dabigatran Factors Xa inhibitors Dabigatran, Argatroban, LMWH, UFH,
oral and parental factor Xa inhibitors
Structure Humanized Fab fragment Recombinant protein derived from human Synthetic, water-soluble, small molecule
factor Xa
Binding Non competitive inhibitor Competitive binding Non covalent hydrogen binding

Admimstration
Dosing

Onset of action
Halt-life

Storage
Clinical status

Intravenous (bolus or rapid infusion)
Fixed dose. 5 g, administered as two
2.5-g vials no more than 15 min

apart
<3 min
Initial: 47 min
Terminal: 10.3 h
Refrigerated
Approved by FDA and EMA

Intravenous (bolus followed by infusion)

400800 mg IV bolus followed by infusion of

4-8 mg/min

2 min
lh

Refrigerated
Submitted to FDA

{(DOACSs); charge-charge interactions
{(heparin)

Intravenous (bolus)

100300 mg IV bolus

510 min
Approximately |.5h

Room temperature
Studies in healthy volunteers

S0

Giustozzi M et al. J Thromb Thrombolysis 2017;44:5277-535



Time courses of plasma concentration of unbound

Dabigatran before and after the administration of
Idarucizumab

A Concentration of Unbound Dabigatran in Group A

Unbound Dabigatran (ng/ml)
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7004
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3004
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1

T

1hr

T 1 1
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F . L

T 1
12hr 24 hr

B Concentration of Unbound Dabigatran in Group B
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10004

700+

600+

5004
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3004

Unbound Dabigatran (ng/ml)
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T L]
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ol ¢ £ L - =
Base- Afterfirst 10-30 1hr 2hr 4hr 12hr 24hr

line infusion min

Time of Blood Sample

patients who had serious bleeding

patients who required urgent surgery

PollackV, NEJM 2015



ldarucizumab e trombolisi sistemica

A
. o
expected dabigatran peak
6:50AM 7:15AM 8:15AM 8:40AM 8:45AM
6:30AM 7:10AM 7:40AM 8:25AM 9:40AM
O—{3—0-0—0—0—0—© o /|—o——
intake of lab CT brain start of t-PA end of t-PA follow-up
110 mg Sy mptom eéxam  scan MRI (0.9 mg/kg) infusion CT scan
: onset i 5
dabigatran (Fig.B) (Fig.C) (Fig.D)
arrival
at ER 2x2.5g iv

idarucizumab

Agosti S et al. J Med Case Rep, 2017



Decision algorithm for recanalizationin a
cerebral infarction patients on DOAC

[ Type of centre
CSC with interventional neuroradiology & specific tests | m""““'”‘:'df"ml;,'*’:n"mm“m“
| e s Proximal intracranial occlusion | Proximal intracranial occlusion
| l _ |
' o ' ,‘ ! ¢ }
‘ Yes ’ No ’ ’ Yes No Yes ‘ No

o N 1. RTPAaccordingto '
1. MT (to be preferred) 1. RTPA according to specific or standard 1. RTPA according to

RTPA

2. RTPA according to tests + MT* specific or standard
e IR specific tests + MT 5 :""D "m“‘“t‘ 2. MT* (if delay tests

3. AD+RTPA + MT ' acceptable) 2. AD +RTPA

3. AD +RTPA + MT*

*MT, only feasible after transfer to CSC

AD=idarucizumab (only for patients on dabigatran)

S0

Touzeé E. Eur J Neurol 2018




Major bleeding incidence rates and HR

Propensity Score matched cohorts

HR: 0.53 HR: 0.69 HR: 0.98

(95% Cl, 0.39-0.71) (95% Cl, 0.50-0.96) (95% CI, 0.83-1.17) Truve N M a rketSca N Com me rcia I
J, & Medicare supplemental US claim

5,09
5 A 4,
446 5 ,80 5 4
.. L _ s database
£5¢ . wy8 °
2.8 Fag 3,23 £5 T
H S H 61 newly AC
284, HE 258 . 45,361 newly AC NVAF pts
§is B S 1 535
25T 2=2g 59 8
827 2232 2 2ET 2
3 2
1 1 1
L]
: LB : . o Warfarin-DOAC cohort
Warfarin Apixaban warfarin  Dabigatran Warfarin  Rivaroxaban
N =6,264 N = 6,964 N =4,515 _ N=12,625 _
A (Reference) (Referance) N=4,515 (Reference) N=12,625
HR: 1.41 HR: 1.82 HR: 1.05
(95% Cl, 0.93-2.14) (95% Cl, 1.36-2.43) {95% Cl, 0.74-1.49)
5 - 5 5
DOAC-DOAC cohort o2
e gge e 3,14 330
R TS TEc
292 $uyd g8 3
ti: 2ix 4]
a a a
a2 B =
1
o
Apixaban Dabigatran Apixaban  Rivaroxaban Dabigatran Rivaroxaban
N = 4,407 N = 4,407 N=7,399 N=7,399 N = 4,657 N = 4,657
B (Reference) (Reference) (Reference)

Lip GYH et al. Thromb Hemost 2016; doi.org/10.1160/TH16-05-0403




Incidence of serious hemorrhagic

complications associated with DOAC use

Intracranial hemorrhage Serious gastrointestinal
hemorrhage
Incidence per Estimated Incidence per Estimated
year (%) number per year  year (%) number per
year

Dabigatran 0.3 900 04 1200
Rivaroxaban 05 4000 0.8 6400
Apixaban 04 2000 0.2 1000

S0

Abed HS et al. JAFIB Dec 2017-Jan 2018;10(4)




250 . 250 - .
.,E; 200 4 £ 200-
E § -
g w0 - g =0 : Hematoma volume
£ 10 £ 100 - of ICHs associated
3 s ;l HE) ‘ 1 with DOACs and
of Edad £ L warfarin
a DOAC Warfarin b DOAC Warfarin
50 50 7
45 45 4 _j
LM 40 +—=
E 3 35 Prospectic
—g ;‘: = 2‘5’ Multicentre
E 2 201 Cross-sectional study
E 15 T 15 ¢ /.
p *_ 1 ; DOAC group: 18 pts
0 | o—— = Warfarin group: 71 pts
Initial Follow-up Imitial Follow-up
c DOAC Warfarin
DOAC (n =18) Warfarin (n = 71) p value
Initial hematoma velume, mL 6.2 (2.3-18.4) 24.2 (5.1-48.2) 0.04
Prevalence of surgery 2(11) 3(4)
Mortality 2 (11) 17 (24) 0.34

Adachi T et al. Cerebrovasc Dis 2017;7:62-71

S0




Hemorrhage-prone small vessel disease markers

Gokcal E et al. Curr Neurol Neurosci Rep 2018;18:6



Pathogenesis
of spontaneous

Genetic
and ethnic
factors

Bleeding-prone microarteriopathies

s

and
anticoagulation-
associated ICH

- Chronic vascular risk factors
(e.g. smoking, hypertension)

i Acute precipitants

! (e.g. hypertension,“stress”’)

Antithrombotic drug treatment

S0

Charidimou A et al. Front Neurol 2012;3(233):1-13



Risk of recurrence in general

Intracerebral hemorrhage

deep ICH
-
— 0o,
2 \ lobar ICH
5 0.8 - L
4
e
£ 07 -
e
N
0.6
0.5 T T T T I T
0 6 12 18 24 30 36
Follow-up time (months)

Fig. 1. Kaplan-Meier curves for stroke-free survival after deep
(n = 308) and lobar (n = 157) ICH.

Weimar et al; Cerebrovascular Dis 2011; 32: 283-288




Incidence rate of ischemic and hemorrhagic

complications during 1-year follow-up in patients with
and without OAC resumption

E |schemic events

19 Germany terziary care centers
25- ..
peo01 1176 individuals
<. .
0. 853 for analysis of hematoma enargement
719 for analysis of OAC resumption
EE_ 154
S No DAL resumption
= 101 Hemorrhagic events
5 OAC resumption _ _ _ _ _ 257
1 _ DACresumption
[ r W P=48
. —r—7 20
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time, wk # 15l
E 10-
0AC r@sumpt'u::nJ ——— r
5 .
T
- No OAC resumption
0

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time. wk

Kuramatsu JB et al. JAMA 2015;313(8):824-836



The risk of recurrent intracranial bleeding

* Deep hemorrhage
for 1000 anticoagulated patients for 1 year:

- 31 fewer thromboembolic strokes iﬂ
- 19 additional ICHs § B
* Lobar hemorrhage
for 1000 anticoagulated patients for 1 year: |
- 31 fewer thromboembolic strokes i
- 150 additional ICHs :3 T

£ .
2

of Ischemic Str
(events/yr)

Eckman et al. Stroke 2003




Indication to re-start anticoagulation after

major bleeding

When to re-start anticoagulant therapy
after major bleeding

i

Patient’s risk of
bleeding Vs thromboembolism

— | T

Bleeding’s features

*Known,
correctable source
+Deep ICH location

*Unknown,
uncorrectable source
*Lobar ICH location

Patient's features

Indication for anticoagulation

*History of anticoagulation
therapy non-adherence
*Previouslyunstable INR
*Renalfailure

*Poor prognosis, limited
life expectancy

+Mechanical heart valve
*|diopathic or recurrent VTE
«AF with high
CHADS:z/CHA:DS:-Vasc score
*Secondary prevention

*Provoked VTE

*AF with low
CHADSz/CHA:DS:-Vasc score
*Primary prevention

Giustozzi M et al. J Thromb Thrombolysis 2017;44:5277-535



Decision-making process in OAC resumption

after OAC-related intracranial bleeding

Intracranial Bleeding while on Anticoagulants for AF

& Epidural Hematoma ~
- Subdural Hematoma L euesuacd > Amendable cause?
| Subarachnoid Hemorrhage / . “{'j =
/ men en
— 4 / DOACs
Parenchimal Hemorrhage | ;
\ Undertying lesion?
Dee prasavaosn $........., Lobar
. *  MRiscan 2
: ¥ . § pamsii S ]
Optimize fma.‘monf Cortical / 25 deep H r::eor:sa‘:ﬁla(:g’oﬁ?l H
for hypqrtensmn and microbleeds? | hemo. ’mag'c'
diabetes Amyloid angiopathy? | | diathesis?
no| yes 1 "y;;“[ """"""
Moderate-high s
erate :
thromboembolic risk |72 > Consider
CHA,DS,-VASC >47 Left Atrial Appendage
Occlusion

yes

After complete absorption of the hemorrhage,
Start DOACs

S0

Canavero et al. Clin Appl Thromb Hemost. 2017. doi: 10.1177/2076029617720068)







