
ARIC Manuscript Proposal # 3376 
 

 

PC Reviewed:  4/9/19  Status: _____   Priority: 2 

SC Reviewed: _________  Status: _____   Priority: ____ 
 

 

1.a. Full Title:  Refining Prediction of Atrial Fibrillation-Related Ischemic Stroke and 

Transient Ischemic Attack Using Left Atrial Volume Index : The Atherosclerosis Risk in 

Communities Study 

 

   b. Abbreviated Title (Length 26 characters): LAVI and Stroke 

 

2. Writing Group: 

 Writing group members: Ankit Maheshwari, Faye L. Norby, Mary R. Rooney, 

Michael Zhang, Pamela L. Lutsey, Alvaro Alonso, Elsayed Z. Soliman, Amil M. 

Shah, Scott D. Solomon, Lin Y. Chen, others welcome. 

 

 

 

I, the first author, confirm that all the coauthors have given their approval for this 

manuscript proposal. _AM____ [please confirm with your initials electronically or in 

writing] 

 

 

 First author:   Ankit Maheshwari MD 

 Address: 9 Founders 

  Hospital of the University of Pennsylvania 

  3400 Spruce Street 

   Philadelphia, PA 19130 

 

 

Phone:   6309150660  Fax:  612-624-4937 

E-mail:  ankit.maheshwari@uphs.upenn.edu 

 

ARIC author to be contacted if there are questions about the manuscript and the first 

author does not respond or cannot be located (this must be an ARIC investigator). 

        Name:   Lin Y. Chen, MD, MS  

 Address: Cardiac Arrhythmia Center, Cardiovascular Division, 

  Department of Medicine,  

  University of Minnesota Medical School,  

  420 Delaware Street SE, MMC 508,  

  Minneapolis, MN 55455. 

 

Phone: 612-625-4401  Fax: 612-624-4937 

E-mail: chenx484@umn.edu 

mailto:chenx484@umn.edu


  

 

3. Timeline: Statistical Analysis: 1 month 

               Manuscript Preparation: 2 months 

 

 

4. Rationale:  

 

Atrial fibrillation (AF) is associated with a 5-fold increase in thromboembolic 

stroke risk.1 Thrombogenesis in atrial fibrillation is a diverse process relying on synergy 

between all three elements of Virchow’s triad.2 Prothrombotic structural changes in the 

molecular atrial architecture may, in fact, precede development and/or diagnosis of AF, 

and detecting these early changes poses an opportunity to improve stroke prediction in 

the general population and in patients with AF. 

  Left atrial volume index (LAVI) has been identified as a marker of pro-

thrombotic left atrial remodeling and associated with embolic stroke.3,4 It is not clear 

whether use of LAVI can help improve prediction of AF-related ischemic stroke and 

TIA, over and above the CHA2DS2VASc variables. We aimed to determine whether 

adding LAVI to the CHA2DS2VASc variables would augment prediction of AF-related 

ischemic stroke and TIA 

  

5. Main Hypothesis/Study Questions: 

 

Aim :  

Evaluate improvement in prediction of ischemic stroke and TIA by adding LAVI to 

CHA2DS2VASc variables 

 

Hypotheses:  

a) Higher LAVI (based on Visit 5 2D-echocardiograms) will be associated with higher 

risk of ischemic stroke and TIA, independent of CHA2DS2VASc variables in participants 

with AF and without AF. 

 

b) Consideration of LAVI (based on Visit 5 2D-echocardiograms) will improve 

prediction of ischemic stroke and TIA, over CHA2DS2VASc variables in participants 

with AF. 

 

 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 



Study Population: We will include all participants who attended the Visit 5 examination 

with echocardiogram data. We will exclude those with missing left atrial volume index 

data. 

 

Exposure 

Left atrial volume index. We will evaluate as a binary variable (cutoff at 34 ml/m2) and 

also as a continuous variable. 

 

 

Outcome 

Definite and Probable ischemic stroke.. A secondary outcome will be definite and 

propable ischemic stroke + transient ischemic attack. 

 

Covariates: 

Age, Sex, Race, Heart Failure, Hypertension, Coronary Artery Disease, Peripheral Artery 

Disease, Stroke/TIA, Diabetes, anticoagulant use 

Statistical Analysis:  

 

First, we will use multivariable cox proportional hazard models to assess the association 

of LAVI with Stroke/TIA. We will conduct this analysis in both participants with and 

without prevalent AF at visit 5.  

 

 

Model 1: Unadjusted 

Model 2: Model 1+Age, Sex, Heart Failure, Coronary Artery Disease, Peripheral Artery 

Disease, Stroke/TIA, Diabetes  

Model 3: Model 2+ AF 

Model 4: Model 3 + anticoagulant use 

 

Next, in people with AF, we will add LAVI to CHA2DS2VASc variables to evaluate 

improvement in stroke prediction as assessed by C-statistic, Net Reclassification Index, 

or Integrated Discrimination Improvement.  

 

Model A (CHA2DS2VASc variables): Age, Sex, Heart Failure, Hypertension, Coronary 

Artery Disease, Peripheral Artery Disease, Stroke/TIA, Diabetes, anticoagulant use 

Model B: LAVI+Model A 
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