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How well are we doing with OACs (best case scenario)? 

31% on warfarin had TTR < 65% 
12% NOAC patients had incorrect dose 

Current Medical Research and Opinion 2015 

30,000 US patients on dabigatran or 
rivaroxaban 

Thrombosis Research 2015 

Survey of 500 Canadian patients 



Compliance and persistence with OACs 

2015 

27,000 UK patients 
4500 Swedish patients 



Intracerebral bleeds on oral anticoagulants 

Deep (subcortical) haemorrhage 
Commonly due to hypertension 
Recurrence 2% 1 year, 4% 2 year 

Lobar haemorrhage 
Commonly due to cerebral amyloid 

Recurrence 15% 1 year, 21% 2 year, 36% at 3 year 
(15% per year) 

Intracerebral bleeds on warfarin have a 40-50% in-hospital mortality 

The most feared consequence of oral anticoagulation 
Subdural (traumatic/non-traumatic), sub-arachnoid and parenchymal 

0.1 – 0.5% per year 



What about subdurals? 

• Subdural haematomas are a common reason to 
stop/avoid OAC 

• Not always easy to distinguish between traumatic and 
spontaneous 

• Burr hole treatment more likely to recur that 
conservative therapy 

• Was it in the setting of high INR? 

• 15% recurrence at 1 year L Schmidt PLoS1 2015 



Reintroducing OAC after intracerebral bleeds 

Data available from small registries and case 
series, principally in patients on warfarin for 
prosthetic heart valves. 
• Canadian Registry suggest no difference in 

recurrent bleeds in those restarted on warfarin and 
those not – but patients restarted on warfarin had 
suffered smaller hemorrhagic strokes. Canadian 

Journal of Cardiology 2012;28:33–39.  

• Swedish and Canadian Cohort. Recurrent 
hemorrhage in 14% who restarted warfarin and 8% 
who didn’t. Stroke 2010;41:2860-66  

• Markov modelling balancing ischemic stroke risk vs 
rebleeding risk, for lobar hemorrhages 
reintroduction of warfarin resulted in net harm. 
Same applied for deep hemorrhages with CHA2DS2-
VASc score <5, less clear if 5 or more. Stroke 

2003;34:1710-16 

 
Kuramatsu   
JAMA 2015 

German Registry 719 pts, 20% restarted on warfarin  



Reintroducing OAC after intracerebral bleeds 

6 studies looking at both ischaemic and haemorrhagic events 
AF and prosthetic valve patients 
2044 patients 
38% had warfarin restarted 
 



Intracerebral bleeds on oral anticoagulants 

Deep (subcortical) hemorrhage 
Commonly due to hypertension 

Recurrence 2% 1 year, 4% 2 years 

Lobar hemorrhage 
Commonly due to cerebral amyloid 

Recurrence 15% 1 year, 21% 2 year, 36% 
at 3 year (15% per year) 

Intracerebral bleeds on warfarin have a 40-50% in-hospital mortality 

No randomised trial data 
Almost exclusively based on vitamin K antagonists 
Decision to restart OAC heavily biased by physician selection 



NOACs and intracerebral bleeds 

Drug 
Dabigatran 
150mg 

Dabigatran 
110mg 

Rivaroxaban 
20mg 

Apixaban 
5mg 

Edoxaban 
60mg 

Edoxaban 
30mg 

Annual 
severe 
bleeding rate 

3.11 
vs 

3.36 

2.71 
vs 

3.36 

3.6 
vs 
3.4 

2.13 
vs 

3.09 

2.75 
vs 

3.43 

1.61 
vs 

3.43 

Annual 
hemorrhagic 
stroke rate 

0.10 
vs 

0.38 

0.12 
vs 

0.38 

0.32 
vs 

0.49 

0.24 
vs 

0.47 

0.16 
vs 

0.47 

0.26 
vs 

0.47 

Annual 
intracranial 
bleed rate 

0.3 
vs 

0.74 

0.23 
vs 

0.74 

0.5 
vs 
0.7 

0.33 
vs 
0.8 

0.39 
vs 

0.85 

0.26 
vs 

0.85 



Apixaban and a history of bleeding 

ARISTOTLE analysis De Caterina et al Am Heart J 2016 

17% of 18.167 enrolled patients had a history of bleeding.  

 

Apixaban better than warfarin, but “bleeders” more likely to bleed than “non-bleeders” 



More data needed 



Cerebral amyloid angiopathy 

A cerebrovascular disease caused by the 
deposition of b-amyloid in the walls of cerebral 
arteries, arterioles, and capillaries. It is followed by 
disruption of the blood vessel wall leading to 
microaneurysm formation and fibrinoid necrosis 

• Common cause of lobar ICH 

• Recurrent ICH is common 

• Higher risk of ICH if anticoagulated 

• 70% bleeds lead to disability or death 

Lobar microbleeds on T2* gradient recalled echo sequencing 

   Microbleeds =     risk of ICH 
> 10 = OAC contraindicated (ESC 2016 AF guidelines) 

  

Nb. Deep microbleeds = hypertension / arteriosclerosis 



GI bleeding 
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GI bleeding with NOACs 

76,000 patients in US database 



GI bleeding with NOACs 

Not all NOACS are equal (although never directly compared) 

Apixaban safer than Dabigatran, which is safer than Rivaroxaban 



Restarting OAC after GI bleeding 

Freedom from recurrent GI bleeding Freedom from thromboembolism 



Antithrombotics after GI bleeds 

4602 patients discharged from hospital on 
antithrombotic treatment after a GI bleed 



GI bleeders: mitigating risk  

• Many forms of GI bleeding can be 
addressed 

 

• Anaemia can be screened for and 
addressed with iron replacement 
therapy/transfusion 

 

• Patients are more concerned 
about strokes than GI bleeds 

 



Frequent falls 

Prospective study. Prior to initiation of OAC, 515 patients 
answered questionnaire on falls in last 12 months and 
history of balance/gait problems 
 
60% were deemed “high risk” 
8 bleeds/100 pt years (vs 6.8 bleeds/100 pt years), p=ns 
Only 3 major bleeds directly after a fall (0.6 /100 pt years 

In elderly at risk of falls, anticoagulation benefits outweigh 
risks once annual stroke risk is >2% (i.e. CHA2DS2-VASc 2 
or CHADS2 1) 

Have to fall >297 times a year before risk 
outweighs anticoagulation benefit 



Falls 



Alternatives to oral anticoagulation 



Long-term single antiplatelet 

BAFTA tells us that in the elderly, severe bleeding is 
as common with aspirin as with warfarin 

Aspirin use discouraged in guidelines as it isn’t effective 
at reducing thromboembolic stroke 

Chinese Registry tells us ICH rates with aspirin are higher 
than no therapy and similar to that of well-controlled 
warfarin (although dabigatran better) 

Age Warfarin Aspirin RR  n/N 

75-79 1.1% 0.8% 1.44 10/397 

80-84 2.3% 2.4% 0.96 24/386 

85+ 2.9% 3.7% 0.77 16/190 



NICE, AF and aspirin 



Long-term dual antiplatelets 

Danish Registry 

ACTIVE-W trial 
Clopidogrel and aspirin combination not as effective as warfarin at reducing stroke. Similar amounts of severe and 
fatal bleeding, although fewer haemorrhagic strokes with DAP 

ACTIVE trial 
Clopidogrel and aspirin had fewer strokes than aspirin alone (2.4% vs 3.3% pa)  and fewer ischaemic strokes (1.9% vs 
2.8%) at the expense of higher severe bleeding (2.0% vs 1.3% pa) 



Steering between Scylla and Charybdis 



If only there was another way 

Nothing Restart 

OACs 



Mechanism of thromboembolic stroke in AF 

STASIS 
Endothelial damage and fibrosis 
A hypercoagulable state: increased 

platelet activation and  abnormalities in 
von Willebrand factor, factors IX and X, 
thrombin, and fibrin 

The left atrial appendage is the source of thromboembolic stroke in >90% of “non-valvar” 
AFib patients (i.e. who do not have rheumatic mitral valve disease or MV surgery) 



The rationale for LAA closure 

AFib leads to LAA 
thrombus that causes 

thromboembolic stroke 

Oral anticoagulants are a 
systemic solution that reduce 

stroke risk by up to 2/3 

Oral anticoagulants, 
increase the risk of serious 

bleeding complications. 
All drugs require 

compliance 

LAAO is a focused solution, 
with a much lower long-

term bleeding risk  



What does LAA closure involve? 

General anaesthetic (in most cases), single femoral vein puncture, 60-90 minutes 



What does LAA closure involve? 

Before 

After 



How safe is it? 

• 1021 patients 
• Mean age 73 
• Mean CHA2DS2VASc = 4.5 
• 62% contraindications to OAC, half due to 

history of major severe bleeding  



How effective is it? 



How effective is it? 

• 343 implants (2/3 Watchman, 1/3 ACP) 

• 82.5% contraindications to OAC 

• 24.7 ± 16.2 months FU 

• 2 haemorrhagic strokes (0.28% per year) 
• 1 at day 21 whilst patient taking warfarin 

• 1 at 15 months after implant 

Predicted Observed RRR 

Stroke/TIA/SE 
(CHA2DS2-
VASc) 

5.6 1.0 82% 

Bleeding 
(HAS-BLED) 

5.9* 1.3 82% 

* Had patients been taking warfarin 

JACC: Cardiovasc Intervent 2014 

Stroke 
rate 
per 
100 
years 



Bleeding with Watchman vs bleeding with warfarin 

Price MJ et al JACC-Int 2015 

From day of implant From 6 months (aspirin) 

It’s the anticoagulants that make the Watchman patients bleed 
The intensive warfarin and antiplatelet regimen used in the RCTs is not necessary and in “bleeders” is rarely used.  
 

Warfarin + 
aspirin 



But don’t they need warfarin and DAPT? 

EWOLUTION: LAA occlusion in the real world AHA 2015 

Anticoagulation 
Pre-implant 

(% patients) 

Post-implant 
(% patients) 

Nothing 26.7% 6.1% 

Single APT 20.7% 7.4% 

Dual APT 21.7% 59.4% 

OAT 30.9% 27.0% 

No difference in thromboembolism or device thrombus rate 



So, who to refer for LAAO? 



ESC expert consensus 

“High risk” means CHA2DS2-VASc > 2 



ESC AF guidelines 2016: after ICH 



EHRA/EAPCI Expert consensus 



New recommendations: 
 
For patients with non-valvular AF, CHA2DS2-VASc ≥ 2 and acceptably low risk of 
hemorrhagic complications, (N)OACs are recommended (Class I) 
 
Closure of the LAA may be considered for high-risk patients with AF who are 
deemed unsuitable for anticoagulation if performed at a center with low rates of 
periprocedural complications and the patient can tolerate the risk of at least 45 
days of postprocedural anticoagulation.  
 
Class IIb; Level of Evidence B                 

5 

AHA/ASA Expert consensus 



Decision aids 



General Cardiology 

EP 

Stroke Medicine 
Neurology / 

Neurosurgery 

GI Medicine 

ENT 

Elderly Care 

Haematology 

Urology Renal 

Primary Care 

Emergency 
Medicine 

AF stroke prevention team 
that includes LAAO 

The LAAO MDT and referral pathway 
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Summary 

The risks of OAC, relative to the benefits, often lead to 
inappropriate withdrawal or withholding of therapy 
 
Some bleeders risks may be reduced, particularly with GI 
bleeds 
 
Patient and physician perceptions play a major role 
 
OAC compliance is poor 
 
LAAO if an effective treatment to reduce stroke risk 
 
It’s an individualised choice and requires information 
from relevant experts to guide advice 



Who is suitable for LAAO? 

A “lifestyle” choice available to all with CHA2DS2-VASc  1 

95% of 65s with AFib have a 
CHA2DS2-VASc 2 

When medication is an inconvenience, or there is a theoretical environmental risk 

OAC is the default, standard 
choice but LAAO is readily 
available 

There is a “relative” contraindication or poor tolerance of warfarin and NOACs  

OAC is the default, LAAO is 
available if HAS-BLED 3 or 
there is a history of bleeding or 
high risk of trauma  

There is an “absolute” contraindication  

OAC is the default, LAAO is 
available if life-threatening 
bleed with no OAC or when in 
therapeutic range 
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Access to LAAO in UK 

Oxford will be participating 

Currently patients 
have to self-fund or 

use insurance 

2019 – a clinical trail 


