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Facts

* The absolute risk of ICH in patients taking OAT is 0.25-1.1 %. This risk
is 7-10 times higher than in general population.

* Up to half of patients treated with OAT-ralated ICH experience early

clinical deterioration due to active bleeding, leading to hematoma
enlargement.

* Mortality rates are up to 67%. Most survivors have severe disability.

* ICH expansion is more common (up to 54%) and delayed (up to 48
hours from onset) in OAT-associated ICH and represents an appealing
target for acute ICH treatment.



Role of dynamic imaging




Steps

* 1. Reverse OAT

* 2. Dynamic imaging and early intervention and decompression
* 3. Active treatment phase

4. Evaluation for reinstitution of OAT

5. Evaluation for LAAO

* 6 Modify possible risk factors

* 6. Rehabilitation



Do not forget !!!

*OAT agents have not the same bleeding risk and
stroke prevention rate. They are different.

*CHADSVASC and HASBLED scores are not stable and
should be reassessed in each patients during every
follow up visit.

*Are the same HASBLED scores have the same bleeding
risk?

°Are the same CHADSVASC scores have the same
ischemic stroke risk?



Are all OA are the same?

Original research

Comparative effectiveness of oral anticoagulants in
everyday practice
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Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

NOAC (events) ~ Warfarin (events) RR (95% Cl) P

RE-LYS* 375/6076 397/6022 ——— 094(082-107) 034
ROCKET AFét 395/7111 386/7125 —— 103(090-118) 072
ARISTOTLE"S 327/9088 462/9052 —— 071 (061-081)  <0:0001
ENGAGE AF-TIMI 485§ 44417012 557/7012 + 080(071-090) 00002
Combined (random) 154129287  1802/29211 <’> 0-86(073-100)  0.06
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Figure 3: Major bleeding
Data are n/N, unless otherwise indicated. Heterogeneity: I'=83%; p=0-001. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily.

fRivaroxaban 20 mg once daily. fApixaban 5 mg twice daily. SEdoxaban 60 mg once daily.



Table 9 Risk factors for bleeding with OAC and antiplatelet therapy

Non-modifiable Potentially modifiable Modifiable Biomarkers

Age >65 years Extreme frailty £ excessive risk of | Hypertension/elevated SBP GDF-15

Previous major bleeding falls® Concomitant antiplatelet/NSAID | Cystatin C/CKD-EPI

Severe renal impairment (on dialysis or renal  Anaemia Excessive alcohol intake cTnT-hs

transplant) Reduced platelet count or function | Non-adherence to OAC von Willebrand factor (+
Severe hepatic dysfunction (cirrhosis) Renal impairment with CrCl <60 | Hazardous hobbies/occupations other coagulation markers)
Malignancy mL/min Bridging therapy with heparin

Genetic factors (e.g. CYP 2C9 polymor- VKA management strategy’ INR control (target 2.0- 3.0), target 5
phisms) TTR >70% 0
Previous stroke, small-vessel disease, etc. Appropriate choice of OAC and ?

Diabetes mellitus correct dosing’

Cognitive impairment/dementia



Clinical Research in Cardiology
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Check for
updates

Continuation or discontinuation of oral anticoagulants after HAS-BLED
scores increase in patients with atrial fibrillation

Tze-Fan Chao'2 - Yi-Hsin Chan3%5 . Chern-En Chiang'%2° - Ta-Chuan Tuan'?2 - Jo-Nan Liao’2 - Tzeng-Ji Chen” -
Gregory Y. H. Lip®%® - Shih-Ann Chen'-2-'°

24,990 AF patients treated with Stop or keep OACs after the

OACs with a HAS-BLED score 0-2 HAS-BLED scores increased to >3 Rigisiof clnical outcomes

...........................................................

Discontinuations of Continuations
OACs _ Vs.
(n=1,062; 22.2%) : Discontinuations (reference)

...........................................................

Ischemic stroke
aHR 0.60, p <0.001

n=4,777

19.1%
* ) / pe= Mortality
D el Continuations of .v aHR 0.88, p = 0.010
OACs
Patients whose HAS-BLED (n=3,715; 77.8%)
scores increased to 2 3 at
1 year and remained 2 3
afterwards

Composite adverse events
‘ aHR 0.75, p <0.001

- ICH
€ 3HRO0.82,p=0.192




Event number (%/yr)

Keep OACs  Stop OACs

aHR (95% Cl)

P value

Mortality

Ischemic stroke

Major bleeding

Composite adverse events

1604(738)  508(8.87)
755(4.06)  314(7.08)
175(0.82) 58 (1.05)
681(350)  232(4.78)

2012 (11.84)  647(16.83)

088 (0.79-0.97)

0.60(0.53 - 0.69)

Stop OACs (reference)

0.82(0.61-1.11)
0.78(0.67-0.91)

0.75(0.68 - 0.82)

0.010

<0.001

0.192

0.001

<0.001
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Risk factors for ICH

Modifiable

* (Uncontrolled) hypertension
* Low LDL/triglycerides

* Excessive alcohol
consumption
* Current smoking

» Concomitant antiplatelet
drugs

* Anticoagulant therapy

* Sympathomimetic drugs
(cocaine, heroin,
amphetamine, ephedrine, etc.)

Non-modifiable

* Older age
* Male sex
* Asian ethnicity

* Chronic kidney disease

* Cerebral disease:

¢ Cerebral amyloid angiopathy

¢ Small vessel disease

(Re)institution of OAC:

Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH

'

Address modifiable bleeding risk factors

.

Weight the risks and benefits of OAC (re)institution
in consultation with neurologist/stroke specialist

OAC use (with/without cerebral diseaes):
(observational data, RCTs are ongoing)

» Significant decrease in stroke and mortality
» Comparable risk for recurrent ICH vs. OAC non-use

¢ | |

OAC Irreversible cause of No stroke
Class Ila, ICH, non-modifiable prevention
LoE C risk factors, etc. therapy
2-4 weeks
after ICH

RCTs are ongoing

Additional considerations:

* No reversible/treatable
cause of ICH
* ICH during OAC interruption
* ICH on adequate or
underdosed OAC
* The need for concomitant
antiplatelet therapy
(e.g., ACS/PCI)

CMB on cerebral imaging:

* The risk of ICH increases
with the presence and
increasing CMB burden, but

* Regardless of CMB presence,
burden and distribution, the
obsolute risk of ischaemic
stroke is consistently
substantially higher than that
of ICH in post-stroke/ TIA
patients

210 CMBs:

64 IS vs. 27 ICH events/1000
person-years

>20 CMBs:

73 1S vs. 39 ICH events/1000
person-years
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Whetheritis safe tostart anticoagulation after intracranial
hemorrhage within 2 weeks: A systematic review
and meta-analysis

BLEEDING

RA Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Claassen 2008 3 23 2 25 2.7% 1.73[0.26, 11.38]
Kuramatsu 2015 14 172 36 547 26.0% 1.26 [0.66, 2.39] —
Majeed 2010 8 45 10 87 9.2% 1.66 [0.61, 4.57)
Park 2016 46 254 13 174 20.8% 2.74 [1.43,5.24) . —
Vieeschouwer 2005 1 25 7 81 5.2% 0.44 [0.05, 3.76]
wWitt 2015 5 54 10 106 10.1% 0.98 [0.32, 3.02)
Yung 2012 14 91 29 183 259% 1.03 [0.51, 2.06] —
Total (95% CI) 664 1213 100.0% 1.49 [1.08, 2.04] -
Total events 91 107 X X .

Heterogeneity: Chi*=6.58, df=6 (P = 0.36), F= 9%

Test for overall effect: Z= 2.44 (P = 0.01) 0.1 0.2 0.5 » 2 S 10

Favours [experimental] Favours [control]



STROKE
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Odds Ratio
M-H, Fixed, 95% CI

RA Control Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI
Claassen 2008 6 23 13 25 10.2% 0.33[0.10,1.10]
Kuramatsu 2015 9 172 82 547 41.0% 0.31 [0.15, 0.64)
Majeed 2010 2 45 19 87 13.7% 0.17 [0.04, 0.75)
Park 2016 g 254 17 174 21.5% 0.34[0.15,0.79)]
Vieeschouwer 2005 0 25 8 83 4.3% 0.17 [0.01,3.13)
wWitt 2015 2 54 13 106 9.3% 0.28 [0.06, 1.27)
Total (95% CI) 573 1022 100.0% 0.29 [0.19, 0.45]
Total events 28 152

Heterogeneity: Chi*=086,df=5(P=097),F=0%

Test for overall effect: Z=5.45 (P < 0.00001)

TOTAL MORTALITY
RA Control Odds Ratio

Study or Subgrou nts _Total nts _Total Weight M-H, Fixed, 95% CI
Claassen 2008 13 23 12 25 5.7% 1.41 [0.45, 4.40)
Park 2016 13 254 22 174 285% 0.37[0.18,0.76]
Witt 2015 10 54 33 106 209% 0.50(0.23,1.12)
Yung 2012 44 91 118 193 449% 0.60 [0.36, 0.98]
Total (95% CI) 422 498 100.0% 0.56 [0.40, 0.79]
Total events 80 185
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Heterogeneity. Chi*= 389, df=3 (P=0.27); F= 23%

Test for overall effect: Z= 3.30 (P = 0.0010) i
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“ 73[026 11.38]
1.26 (0.66, 2.39)

1,66 [0.61,4.57]
274143524

0.44[0.05, 3.76]
0.98(0.32,3.02)
1.03[0.51, 2.06)

0.80[0.30, 2.12)

(A) within 2 weeks
RA Control

LAY OF SUbGIoup em 0ld /el 0ld g
Claassen 2008 3 B 2 25 00%
Kuramatsu 2015 14 172 36 547 00%
Majeed 2010 8 45 10 87 00%
Park 2016 46 254 13 174 00%
Vieeschouwer 2005 1 25 7 81 341%
Witt 2015 5 54 10 106 659%
Yung 2012 14 9 23 193 00%
Total (95% C1) 7 187 100.0%
Total events 6 17

Heterogeneity. Chi*= 0.42, df= 1 (P = 0.52), F= 0%
Test for overall effect Z= 0.46 (P = 0.65)
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( ) RA Control

Claassen 2008 6 23 13 25 00%
Kuramatsu 2015 9 172 82 547 00%
Majeed 2010 2 & 19 87 00%
Park 2016 9 254 17 174 00%
Vieeschouwer 2005 0 25 8 83 318%
Witt 2015 2 54 13 106 682%
Total (95% CI) 79 189 100.0%
Total events 2 2

Heterogeneity: Chi*= 0.08, df= 1 (P = 0.78); P= 0%
Test for overall effect Z= 2.06 (P = 0.04)

CIaassen 2008 ]

13
Park 2016 13 258 22 174 00%
Wit 2015 10 54 33 106 100.0%
Yung 2012 4 9 118 193 00%
Total (95% CI) 54 106 100.0%
Total events 10 K]
Heterogeneity: Not applicable

Test for overall effect Z=1.68 (P= 0.09)
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more than 2 weeks
Control

UL " Old Old FEIN W
Claassen 2008 3 2 2 2% 32% 1730 26 11.38)
Kuramatsu 2015 14 172 36 547 307%  1.26[0.66,239) —r—
Majeed 2010 8 45 10 87 109% 166[061,457) —_—
Park 2016 46 254 13 174 245%  274[1.43,524) —
Vieeschouwer 2005 1 25 7 81 00% 044[0.05,376)
Witt 2015 5 5 10 106 00% 098[0.32,302)
Yung 2012 14 91 29 193 306% 1.03[051,2.06) =
Total (95% CI) 585 1026 100.0%  1.61[1.15,2.26] <&
Total events 85 90
Heterogeneity: Chi*= 4.76, df = 4 (P = 0.31); F=16% +—t + - —
01 02 05 2 5 10
Testfor overal effect Z=2.76 (P = 0.006) Favours [experimental] Favours [control]
(D) RA Control o«mm 0dds Ratio
Classsen2008 6 23 13 25 118% 033001, 10) —
Kuramatsu 2015 9 172 82 547 475%  0.31[0.15,064] —a—
Majeed 2010 2 45 19 87 158%  017[0.04,0.75) S
Park 2016 9 254 17 174 249%  0.34[0.15,0.78] —
Vieeschouwer 2005 0 25 8 83 00% 017[0.01,313
Witt 2015 2 54 13 106 00% 0.28[0.06,1.27]
Total (95% C1) 494 833 1000%  0.30[0.19,0.48] R
Total events 2 131
Heterogeneity: Chi*=0.71, df= 3 (P = 0.87), F= 0% :0.01 0f1 1=0 p oo’
Testfor overall effect Z= 5.03 (P < 0.00001) Favours [experimental] Favours [control]
F
( ) RA Control Odds Ratio Odds Ratio
dh U el al _Events Total Wei |, Fixed M-H. Fixed, 95% CI
Claassen 2008 13 23 12 25 73% 1.41[045440) |
Park 2016 13 254 22 174 360% 0.37(0.18,0.76] =
Witt 2015 10 5 33 106 00% 050[0.23,1.12)
Yung 2012 4 91 118 193 567% 0.60(0.36,0.99) -
Total (95% CI) 368 392 100.0%  0.57[0.39,0.84] ’
Total events 70 152
Heterogeneity: Chi*= 381, df= 2 (P=0.15); F= 48% 5001 0=1 1 1=0 1 00:

Testfor overall eflect Z=2.84 (P = 0.005)

Favours [experimental] Favours [control]



@ E SC European Heart joumal (2020) 00, 1- 126

2020 ESC Guidelines for the diagnosis and R i Keep in mind
i i : ; or araloioqy
managemfznt of. atrial fibrillation devel(.)pc?d in e Device related
collaboration with the European Association for .
Cardio-Thoracic Surgery (EACTS) thrombosis
* Peri-device
Recommendations for occlusion or exclusion of the LAA D I ed ka g e
LAA ocelusion may be considered for stroke prevention in patients with AF and contraindications for long-term anticoagulant b B | . . .
treatment (e intracranial bleeding withouta reversible use). HORIRL | _J ¢ E p ICd rd re I d evices
Surgical occlusion or exclusion of the LAA may be considered for stroke prevention n patients with AF undergoing cardiac ]
e B may be an

advantage



Risk factors for ICH

Modifiable

* (Uncontrolled) hypertension
* Low LDL/triglycerides

* Excessive alcohol
consumption
* Current smoking

» Concomitant antiplatelet
drugs

* Anticoagulant therapy

* Sympathomimetic drugs
(cocaine, heroin,
amphetamine, ephedrine, etc.)

Non-modifiable

* Older age
* Male sex
* Asian ethnicity

* Chronic kidney disease

* Cerebral disease:

¢ Cerebral amyloid angiopathy

¢ Small vessel disease

(Re)institution of OAC:

Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH

'

Address modifiable bleeding risk factors

.

Weight the risks and benefits of OAC (re)institution
in consultation with neurologist/stroke specialist

OAC use (with/without cerebral diseaes):
(observational data, RCTs are ongoing)

» Significant decrease in stroke and mortality
» Comparable risk for recurrent ICH vs. OAC non-use

¢ | |

OAC Irreversible cause of No stroke
Class Ila, ICH, non-modifiable prevention
LoE C risk factors, etc. therapy
2-4 weeks
after ICH

RCTs are ongoing

Additional considerations:

* No reversible/treatable
cause of ICH
* ICH during OAC interruption
* ICH on adequate or
underdosed OAC
* The need for concomitant
antiplatelet therapy
(e.g., ACS/PCI)

CMB on cerebral imaging:

* The risk of ICH increases
with the presence and
increasing CMB burden, but

* Regardless of CMB presence,
burden and distribution, the
obsolute risk of ischaemic
stroke is consistently
substantially higher than that
of ICH in post-stroke/ TIA
patients

210 CMBs:

64 IS vs. 27 ICH events/1000
person-years

>20 CMBs:

73 1S vs. 39 ICH events/1000
person-years
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