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• epidemiologically the most common arrhythmia..• responsible of 15-20% of all ischemic strokes..• and 26% of all embolic events..

NVAF is

ESC, GLs



Stroke Patho-Physiologyin NVAF
Patho-physiologic Cascade:

Clinical Risk Factors (age+ hypertension)
Long lasting AF orFrequent / long PAF

Atrio / auricularstructural remodeling = Low LAA velocity*LAA stunning
Contrast / Thrombiin the LAAStroke

Khan, Int J Card 2003De Luca, Int J Card 2005Colonna, JCM 2006







Patti G, Eur H J, 2016





Marshall’s Left Lateral Ridge (LLR)



Marshall’s Left Lateral Ridge (LLR)





LEFT ATRIAL APPENDAGE
3D ECHO: CLINICAL VALUECompared to 2D-TEE• Better discrimination between pectinate muscles andthrombus..



LA/LAAAF-induced pathology



Valvular AF – Mitral Stenosis



Valvular AF – Mitral Stenosis



NVAF – LAA/Thrombosis

Soft Ovaloid Soft Elongated



Dense Echocontrast Calcified



LAA-Thrombus Formation

• Blood stasis• Endotelial Dysfunction• Hypercoagulable status



LAA Thrombusin NVAF

Stoddard MF, JACC 1995

..begins to form after theonset of AF and itrequires >3 days to form..
Incidence (317 pts):• 14% in acute AF (<3 days)• 27% in chronic AF

LAA-Thrombi (THR) in NVAF= 6-18% (9.3%)



Frequency and significance of right atrial appendage thrombi inpatients with persistent atrial fibrillation or atrial flutter

Cresti A, JASE 2014;27

No. 983 pts with AF/AFL• LAA-THR= 9,3%• RAA-THR= 0.73%



• Thrombi• Spontaneous Echo-Contrast• LAA Empting Velocities• LV function and thrombi• Patent Foramen Ovale• Complex Aortic Plaques

Atrio-Auricularfunction

Echocardiography in AF:information for clinical decisions
EAE recommendations, EJE 2010



Left Atrial Appendage Dysfunction

<20-25 cm/s



SR

AF

Normofunctioning LAA Dysfunctioning LAA

<25 cm/s

<25 cm/s



LAA Common MorphologiesThe Wind Sock Type The Chicken Wing Type The Broccoli Type

Di Biase L, JACC 2012



Does the left atrial appendage morphology correlate withthe risk of stroke in patients with AF?Di Biase L et al, JACC 2012

..superior LAA takeoff (higher thanthat of the left superior pulmonaryvein)= higher T-E risk..
Nedios S, Heart Rhythm, dec 2014Leipzig Heart Center AF Ablation Registry



• ..regardless CHA2DS2Vasc..•How is the risk?



Marker Ecocardiografici diRischio di Stroke nella FANV



Cardiovascular death in AF pts with or without TEEabnormalitiesDown et al, JASE 2005 .

Left atrial / appendagethrombus (LAT) Left atrial spontaneousEchoContrast (LASEC)



Prevalence and clinical impact of LA thrombi/denseechocontrast in AF and low (0-1) CHADS2 scoreKleeman et al, EJE 2008



How to resolve them?



Warfarin!!!!
Over the years..



Am J Cardiol, 2004



43 pts withpermanent NVAF +LAA thrombus
Effective VKA therapy(INR=2-3)  12 monthsF-U

Cerebral Embolism e/o Death=16%
Predictors=•LAA low peak emptying velocities,•History of thromboembolism•No Thrombus Resolution

Thrombus Resolution= 56% No Thrombus Resolution= 44%

Bernhardt P, Am J Cardiol 2004

No ThrombusResolution= 44%



Message
• LA thrombi persist in up to 40%of patients under VKA treatmentand it is associated with poorprognosis..

Bernhardt P, Am J Cardiol 2004



Int Heart J, 2014;55



431 pts with NVAF and without LAthrombus received warfarin (at a dose
and duration sufficient for increasing INR to >2 for > 30days)10 pts (2,3%)  LA thrombus formation

Predictors of thrombus formation:• RVsP• Low LAA flow velocity• LA dimensions• High LV mass• Low LVEF
Watanabe A, Int Heart J, 2014

Blood Stasis=warfarin resistance!!



Why not NOACs?



• RELY• ROCKET• ARISTOTLE

No indications from:
NOAC



2011;123

p=n.s.

RELY

1270 pts



Here we report a patient who experienced embolic stroke while taking apixaban for the treatment ofLAA thrombus. Thrombolysis therapy was initiated at the onset of stroke and the patient recoveredremarkably. Apixaban is known to make thrombi mobile and/or fragile by shifting thecoagulation/fibrinolysis balance to a relative predominance of fibrinolytic activity; therefore, it isnecessary to monitor for thromboembolic complications after the initiation of apixaban for thetreatment of pre-existing LAA thrombus.

Am Heart J 2016;178:126-34.)



Here we report a patient who experienced embolic stroke while taking apixaban for the treatment ofLAA thrombus. Thrombolysis therapy was initiated at the onset of stroke and the patient recoveredremarkably. Apixaban is known to make thrombi mobile and/or fragile by shifting thecoagulation/fibrinolysis balance to a relative predominance of fibrinolytic activity; therefore, it isnecessary to monitor for thromboembolic complications after the initiation of apixaban for thetreatment of pre-existing LAA thrombus.

Lip G,Am Heart J2016;178:126-34

Rivaroxaban
All anticoagulants



Lip G, Am Heart J 2016;178:126-34



Apixaban (EMANATE)LAA-Thrombus Resolution (%)

Ezekowitz M, Eur H J 2018



Here we report a patient who experienced embolic stroke while taking apixaban for the treatment of LAA thrombus. Thrombolysis therapy was initiated at the onset of stroke and the patient recovered remarkably. Apixaban is known to make thrombi mobile and/or fragile by shifting the coagulation/fibrinolysis balance to a relative predominance of fibrinolytic activity; therefore, it is necessary to monitor for thromboembolic complications after the initiation of apixaban for the treatment of pre-existing LAA thrombus.• Here we report a patient who experienced embolic stroke while takingapixaban for the treatment of LAA thrombus.• Thrombolysis therapy was initiated at the onset of stroke and the patientrecovered remarkably.• Apixaban is known to make thrombi mobile and/or fragile by shiftingthe coagulation/fibrinolysis balance to a relative predominance offibrinolytic activity; therefore, it is necessary to monitor forthromboembolic complications after the initiation of apixaban for thetreatment of pre-existing LAA thrombus.



2022



This is a non-controlled, observational, prospective, open-label pilot study,performed in seven Italian centers:
• “SS. Annunziata” Hospital, G. d’Annunzio University of Chieti (coordinating center);• Campus Bio-Medico University Hospital of Rome;• Cardiology Clinic, University of Padua;• “Madonna del Soccorso” Hospital, S. Benedetto del Tronto;• “Sant’Anna e San Sebastiano” Hospital, Caserta;• Monaldi Hospital of Naples;• F. Miulli Regional General Hospital, Acquaviva delle Fonti.
Patients with non-valvular AF and LA or LAA thrombosis documented attransesophageal echocardiography (TEE) were included

Patti G, J of Cardiovasc Med, 2022



Objective: efficacy of edoxaban OD for the treatment of a left atrial (LA)/left atrialappendage (LAA) thrombus in subjects with NVAF or atrial flutter.Primary and Secondary Endpoints*•Efficacy:• percentage of patients with complete resolution of LA or LAA thrombus atthe end of treatment after 4 weeks• complete resolution is specified as the subjects is completely thrombus freeconfirmed on TEE

ClinicalTrials.gov N.NCT034899395.

4 weeks

Edoxaban 60 mg OD*

End-of-treatmentTEE

Standard of care

30 days
N~25

End offollow-up
TreatmentAssignment (baseline data)

Study Population:NVAF or atrial flutterwith LA/LAA thrombusdetected via TEE

*CrCl 15-49 ml/min, body weight<60 Kg, P-G inhibitors intake: 30mg OD

EDO-studySingle arm, multicentre, prospective, open-label, pilot, interventional study..

25+13 months









*END-POINTS
The primary efficacy outcome was:the percentage of patients after 4 weeks of edoxaban treatment withcomplete thrombus resolution by TEE imaging, using the followingprobe angulations: 0°, 45° to 60°, and 90°;
Secondary endpoints were:• The percent variation of thrombus area at 4 weeks by TEE (probeangulations: 0° , 45°, to 60° , and 90°);• The incidence of thromboembolic events at 4 and 8 weeks(stroke/TIA/systemic embolism, assessed by a telephoneinterview).



Results
• There was a complete thrombus resolution in14/25 patients (56%) at 4

weeks.• In patients with residual atrial thrombosis (n = 11), we observed a 15.4+14.9%reduction in the thrombus area from baseline.• As compared with patients without thrombus dissolution, those with thrombusresolution had:1. a numerically lower-indexed LA diameter (27.9 +9.3 vs 34.8+16.1 mm/m2),2. a smaller maximum thrombus area at baseline (45.5+44.6 vs 63.9+43.5 mm2),3. a higher left ventricular ejection fraction (47.4+21.0% vs 38.4+20.6%),4. higher maximum LAA flow velocities (26.3+15.2 vs 19.3+10.0 cm/s).5. Shorter AF duration..





• No stroke/TIA/systemic embolism occurred..• Three patients died (one from a myocardial infarction)..• Two patients had a major bleeding (on edoxaban treatment).• Of the 11 patients with residual atrial thrombus at 4 weeks, three patientswere switched to warfarinTEE, repeated after a mean of 2 months,revealed thrombus resolution.• Eight patients continued edoxaban treatmentTEE was repeated in fourpatients after a mean of 3 months, demonstrating thrombus resolution,• … the remaining four patients did not undergo further TEE examination andexperienced no clinical events.

25+13months





Xa inhibitors may be a valuable optionfor dissolving LAA thrombus..

Conclusions



Thanks!vitomaurizio.parato@sanita.marche.it


