
CLOTS-AF Score: un punteggio per 
identificare i pazienti ad alto rischio di 

trombosi dell’auricola sinistra in 
previsione di cardioversione 



Background 

• Atrial fibrillation (AF) is associated with a 5‐fold increased risk of stroke and thromboembolism. 

• Left atrial appendage thrombus (LAAT) is a common source of emboli and has been implicated in up to 
90% of AF‐related strokes. 

• To minimize the risk of thromboembolism, guideline‐directed anticoagulation is required for 3  weeks 
before direct cardioversion (DCR) or a preprocedural transesophageal echocardiogram (TEE) is 
recommended to facilitate an expedited cardioversion. 

• LAAT is present in up to 2.7% of patients with AF/atrial flutter (AFL) despite guideline‐directed 
anticoagulation and in up to 23% of patients with inadequate anticoagulation. 
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Background 

• Therefore, identifying patients with a high probability of LAAT and selecting a suitable period of 
therapeutic anticoagulation rather than early TEE‐guided DCR, may minimize the procedural risk to the 
patient and promote better health care usage by reducing cost and resources associated with TEE. 

• The CHA2DS2VASc score has been widely adopted to predict stroke risk among the AF population, 
although the predictive value of 0.67 is relatively modest.  

• Prior studies have demonstrated a modest predictive value for the CHA2DS2VASc score in determining 
the presence of LAAT. 
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Aim of the study 

The aim of the study was to identify noninvasive clinical and 
echocardiographic predictors of LAAT and dense spontaneous echo 

contrast (SEC) in a large population of consecutive patients with AF/AFL 
undergoing TEE in whom guideline‐directed anticoagulation 

recommendations were not satisfied. 
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Methods 

• Clinical and transthoracic echocardiographic parameters were 
evaluated to predict LAAT risk in consecutive patients with AF/AFL 
undergoing TEE before cardioversion between 2002 and 2022.  

• Patients referred for TEE on the basis of inadequate anticoagulation 
or subtherapeutic INR were retrospectively identified from a large 
tertiary referral center 

• Regression analysis identified predictors of LAAT were combined to 
create the novel CLOTS-AF risk score (comprising clinical and 
echocardiographic LAAT predictors), which was developed in the 
derivation cohort (70%) and validated in the remaining 30%. 
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Methods 

The rationale for a TEE-guided approach to cardioversion was attributed to the 
following reasons: 

• an inadequate period of preprocedure systemic anticoagulation defined as <3 
weeks of uninterrupted DOAC or subtherapeutic anticoagulation (INR <2 within 
the 4 weeks before DCR in those on warfarin) in those with AF/AFL lasting >48 
hours or of unclear duration (n=611);  

• documented nonadherence with systemic anticoagulation (n=208),  

• no systemic anticoagulation (n=104);  

• subtherapeutic anticoagulation in the setting of a reported relative 
contraindication (n=30);  

• uncertain or undocumented reasons (n=48). 
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Baseline characteristics 
1001 patients 

- mean age 62±13 yrs 

- 25% women 

- LVEF 49.8±14% 

 

LAAT identified in 140 patients (14%) 

and dense spontaneous echo contrast 

precluding cardioversion in a further 
75 patients (7.5%) 
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Baseline characteristics 
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Baseline Echocardiographic Characteristics 
J Am Heart Assoc. 2023;12:e029259. 



Univariable 
Regression 
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Multivariable 
Regression 
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Weighted CLOTS2-AF beta coefficient values 

Odds ratios of component CLOTS-AF 
covariates 
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CLOTS-AF 
score 
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AUC of unadjusted model and CLOTS-AF risk score 
(blue) compared with CHADS2VASc score (brown) 

• On average, each 1-point 
increment in the CLOTS-AF 
risk score was associated 
with a nearly 2-fold 
increased risk of LAAT (OR, 
1.63 [95% CI, 1.47–1.83]; 
P<0.001). 

• A risk score of ≥6 was 
considered a statistically 
significant threshold on 
Youden’s index, with a 
nearly 6-fold increase in 
LAAT risk (OR, 5.67 [95% CI, 
3.62–9.00]; P<0.001) 
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Characteristics Among Individuals With 
LAAT According to Heart Failure Status 

• LAAT was present in 119 of 324 (36.7%) patients with heart failure.  

• In those with concurrent heart failure, the presence of LAAT was 
significantly higher among those:  
• inadequately warfarinized compared with DOAC use;  
• in AF;  
• with more advanced cardiac remodeling (lower LV and RV systolic 

function, increased atrial and ventricular dimensions, and elevated 
filling parameters), 

• with renal impairment,  
• with a higher CHAD2S2VASc score 
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Predictors of LAAT Resolution 

• In the LAAT cohort, 94 individuals 
underwent serial TEE imaging. Of those, 
anticoagulation had not been 
commenced before TEE in 13.9%, was of 
inadequate duration or compliance in 
30%, or required TEE in the setting of 
subtherapeutic INR in 56.1%.  

• Thrombus had resolved to enable 
cardioversion in 59 (63%) at a median of 
133 days (IQR, 52–289) after index TEE. 

• Despite the presence of LAAT at index 
TEE, anticoagulant adjustment was 
uncommon (20%) and did not predict 
thrombus resolution. 

• Clinical and echocardiographic 
parameters and anticoagulant type did 
not predict thrombus resolution in this 
population 
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Limitations 

• The study population is a selected cohort of patients with AF/AFL and 
inadequate anticoagulation before cardioversion and does not report 
the true prevalence of LAAT among the general AF/AFL population.  

• This was a single-center retrospective analysis of LAAT incidence. 
External validation would strengthen the predictive power and clarify 
the application of this risk model to the general AF/AFL population 
undergoing rhythm control; however, there are no established large-
scale databases of this nature to facilitate such an analysis. 
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Conclusions 

• Clinical and noninvasive echocardiographic parameters 
predicted LAAT among a large population undergoing TEE 
before DCR for AF/AFL.  

• The novel CLOTS-AF score may enhance LAAT risk prediction 
and help identify patients at higher risk for LAAT in whom a 
period of therapeutic anticoagulation is more suitable rather 
than an expedited TEE-guided cardioversion. 
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perspective 
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