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Herz und Hirn
aus Sicht des Kardiologen

Dr. med Olaf Walter Franzen
Klinik im Park, Zürich

Fiktiver Fall

• 55 jähriger Patient mit Z.n. Schlaganfall

• Doppler Halsgefässe unauffällig

• Frage an Kardiologen  : Kardiale Ursache ?
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Sources for ischemic stroke

Atrial fibrillation
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Atrial fibrillation (AF) is the most 
common type of cardiac arrhythmia.¹

33.5 
MILLION PEOPLE 

worldwide have atrial fibrillation 
1.5–2% of the world’s population.²

NORMAL
heart beat

ATRIAL 
FIBRILLATION

heart beat

EUROPEAN ESTIMATES

20143 20303 20505,6

Population 500 million 516–525 million 706 million

AF 10 million 14–17 million 25–30 million

AF prevalence increases 
with age,
UP TO 18% OF 
THE POPULATION over 
the age of 854
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Atrial fibrillation 

and the stroke connection
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AF AND MORTALITY3

50%

Likelihood of death for 
AF-related 

strokes within 1 year 
after a stroke.

27%

Likelihood of death 
for non-AF-related 

strokes within 1 year 
after a stroke.

Patients with AF are

5x MORE LIKELY
To have a stroke.1

AF is associated with a

3x HIGHER RISK
Of hearth failure.1

AF related strokes tend to be more severe,

CAUSE GREATER DISABILITY
And have a worse outcome than 
non-AF-related strokes.2

Strategies for stroke prevention in AF
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VKA 
Oral anticoagulant (OAC)1

Non-vitamin K antagonist oral 
anticoagulants (NOACs) 1 Intervention2

Warfarin

(Coumadin™)

Edoxaban

Rivaroxaban

Dabigatran

Apixaban

Ligation

Clips 

Left atrial appendage 
occlusion devices

1. Ruff CT, Giugliano RP, Braunwald E, Comparison of the efficacy and safety of new oral anticoagulants with warfarin in patients with atrial fibrillation: a meta-analysis of randomised trials. Lancet. 2014 Mar 15;383(9921):955-6, 2. Sakellaridis T, Argiriou M, Charitos C, Tsakiridis K, Zarogoulidis P, 
Katsikogiannis N, Kougioumtzi I, Machairiotis N, Tsiouda T, Arikas S, Mpakas A, Beleveslis T, Koletas A, Zarogoulidis K. 2014 Left atrial appendage exclusion-Where do we stand? J Thorac Dis. 2014 Mar;6 Suppl 1:S70-7. doi: 10.3978/j.issn.2072-1439.2013.10.24.

Warfarin used to be the gold standard.

NOACs demonstrated at least similar efficacy and less bleeding risk

Device interventions are an alternative to patients with contraindication to OACs
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Balancing the risk1
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Stroke Risk Bleeding Risk

CHA2DS2-VASc HAS-BLED

C Congestive heart failure 1 H Hypertension 1

H Hypertension 1 A Renal / liver dysfunction 1 or 2

A Age > 75 2 S Stroke 1

D Diabetes mellitus 1 B Bleeding 1

S Stroke/TIA 2 L Labile INRs 1

V Vascular disease 1 E Elderly (age > 65 yrs) 1

A Age 65–74 1 D Drugs or alcohol abuse 1 or 2

Sc Sex-category (female) 1

Maximum score 9 Maximum score 9

Higher the score the higher the stroke risk
(CHA2DS2-VASc) 

Higher the score the higher the bleeding risk
(HAS-BLED)

1. Camm, A., Kirchhof, P., Lip, G., Schotten, U., Savelieva, I., Ernst, S., . . . Rutten, F. H. (2010). Guidelines for the management of atrial fibrillation. European Heart Journal, 31(19), 2369-2429.

European society of cardiology 

Guidelines on stroke prevention1
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• If there are contra-
indications to oral 
anticoagulants or 
antiplatelet therapy, 
left atrial appendage 
occlusion, closure 
or excision may be 
considered. 

Atrial Fibrillation

Valvular AF

> 65 years and lone AF (including females)

Assess risk of stroke (CHA2DS2-VASc score)

0 1 ≥ 2

Oral anticoagulant therapy

Assess bleeding risk (HAS-BLED score)
Consider patient values and preferences 

NOAC (preferred option) VKANo antithrombotic therapy

Yes

Yes
No

No

1. Camm, A. J., Lip, G. Y., De Caterina, R., Savelieva, I., Atar, D., Hohnloser, S. H., . . . ESC Committee for Practice Guidelines-CPG. (2012). 2012 focused update of the ESC Guidelines for the management of atrial fibrillation: an update of the 2010 ESC Guidelines for the 
management of atrial fibrillation--developed with the special contribution of the European Heart Rhythm Association. Europace, 14(10), 1385-1413.
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Patient selection & planning

Warfarin and NOAC (Non Vitamin K oral anticoagulants)
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Medication Trial data Target Dose* Cost
(30 – day supply)*

Benefits*** Risks*** GI bleeding %/yr v 
warfarin (full dose)6

Discontinuation 
rate1-4

Warfarin1 Vitamin K 
antagonist

Varies
(Titrated to 
INR)

$10 (5mg) • Inexpensive
• Reversal agent available
• Can use in end-stage renal 

disease (CrCl<15)
• Well studied

• Bleeding
• Contraindicated in pregnancy
• Many potential food and drug 

interactions

16.1–34.4%

Apixaban1,2

Eliquis™

ARISTOTLE Xa (inhibitor) 5mg twice 
daily

$375 • Stroke
• Major bleeding
• Intracranial haemorrhage
• All-cause mortality

• No reversal agent
• Caution with use in end stage renal 

disease

76 v .86 25-28%

Dabigatran1,3

Pradaxa™

RE-LY IIa (direct 
thrombin 
inhibitor)

150mg twice 
daily

$365 • Stroke
• Intracranial haemorrhage
• Reversal agent available

• MI
• GI bleeding
• Not approved for use in end-stage 

renal disease

1.51 v 1.02 17-21% at 2 years

Edoxoban1,4

Savayasa™

ENGAGE AF Xa (inhibitor) 60mg daily $300 • Major bleeding
• Cardiovascular mortality

• No reversal agent
• Not approved for end stage renal 

disease

1.51 v 1.23 25-28%

Rivaroxaban1,5

Xarelto™

ROCKET-AF Xa (inhibitor) 20mg daily $375 • Intracranial hemorrhage • Bleeding (similar to warfarin
• No reversal agent
• Not approved for use in end stage 

renal disease

3.15 v 2.16 22-24%

CrCl = creatinine clearance. GI = gastrointestinal. INR= international normalised ratio, MI= myocardial infarction.  *Dose of non-vitamin K antagonist oral anticoagulant (NOAC) should be adjusted for patients with renal insfficiency
**Cost is approximate and varies with pharmacy   ***Benefits/risks of NOAC’s compared to warfarin

Wo sind die Thromben bei Vorhofohrflimmern

Manning et al
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Concept of Closure

AMPLATZER Cardiac Plug

- Covers mouth of LAA -

Watchman Device

- In the LAA -

• Possible disadvantage: 
Slow flow a the surface 
of the occluder

• Edgesof disc  close to Mitral 
valve, LUPV, coronaries

Concept of Closure

- AGA Cardiac Plug -
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Konzept Vorhofohrverschluss

- AGA Cardiac Plug -

Primary Efficacy Endpiont:

composite endpoint of stroke, cardiovascular death, and 
systemic embolism

Primary Safety Endpoint: 

major bleeding, pericardial effusion, and device embolisation

Protect AF
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Efficacy endpoint

Efficacy endpointOverall mortality
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Fiktiver Fall

• 55 jähriger Patient mit Z.n. Schlaganfall

• Doppler Halsgefässe unauffällig

• Frage an Kardiologen  : Kardiale Ursache ?

=> 7 day Holter ECG without Afib

Kontrastecho

Quelle: Internet
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TEE

Quelle: Internet

Farb A et al. N Engl J Med 2017;377:1006-1009.

PFO Closure
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PFO tunnel

Angiography LAO 50/0
Case example A
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Søndergaard L et al. N Engl J Med 2017;377:1033-1042.

Probability of Freedom from Clinical Evidence of Recurrent 
Ischemic Stroke.

Summary

- In patients with cryptogenic stroke and PFO the
closure of the PFO is an valid option

- LAA closure is an option in patients with atrial
fibrillation and an elvated bleeding risk


