ARIC Manuscript Proposal #2057

PC Reviewed: 1/9/13 Status: A Priority: 2
SC Reviewed: Status: Priority:
l.a. Full Title:

The QT Interval and Risk of Incident Atrial Fibrillation

b. Abbreviated Title (Length 26 characters):
The QT Interval and AF

2. Writing Group:

Mala C. Mandyam, B.S. (mala.mandyam@ucsf.edu)

Elsayed Z. Soliman, M.D. (esoliman@wakehealth.edu)

Alvaro Alonso, M.D., Ph.D., M.P.H. (alonso@umn.edu)

Thomas A. Dewland, M.D. (Thomas.Dewland@ucsf.edu)

Susan R. Heckbert, M.D., Ph.D. (heckbert@u.washington.edu)
Eric Vittinghoff, Ph.D. (eric@biostat.ucsf.edu)

Steven R. Cummings, M.D. (scummings@sfcc-cpmc.net)

Patrick T. Ellinor, M.D., Ph.D. (PELLINOR@PARTNERS.ORG)
Bernard R. Chaitman, M.D. (chaitman@swbell.net)

Karen Stocke, M.B.A (Karen.Stocke@ecglab.org)

William B. Applegate, M.D., M.P.H. (wapplega@wakehealth.edu)
Dan E. Arking, Ph.D. (arking@jhmi.edu)

Javed Butler, M.D., M.P.H. (jbutle4@emory.edu)

Laura R. Loehr, M.D., Ph.D., M.S. (lloehr@email.unc.edu)

Jared W. Magnani, M.D., M.S. (jared.magnani@bmc.org)

Rachel A. Murphy, Ph.D. (rachel.murphy@nih.gov)

Anne B. Newman, M.D., M.P.H. (newmana@edc.pitt.edu)
Suzanne Satterfield, M.D., Dr.Ph. (ssatterfield@uthsc.edu)
Gregory M. Marcus, M.D., M.A.S. (marcusg@medicine.ucsf.edu)

I, the first author, confirm that all the coauthors have given their approval for this
manuscript proposal: MM

First author:
Mala C. Mandyam, BS
1560 8™ Ave, #3
San Francisco, CA 94122
Phone: 818-645-4004
Fax: 415-353-9190
E-mail: mala.mandyam@ucsf.edu


mailto:esoliman@wakehealth.edu
mailto:alonso@umn.edu
mailto:Thomas.Dewland@ucsf.edu
mailto:heckbert@u.washington.edu
mailto:eric@biostat.ucsf.edu
mailto:scummings@sfcc-cpmc.net
mailto:PELLINOR@PARTNERS.ORG
mailto:chaitman@swbell.net
mailto:Karen.Stocke@ecglab.org
mailto:wapplega@wakehealth.edu
mailto:arking@jhmi.edu
mailto:jbutle4@emory.edu
mailto:lloehr@email.unc.edu
mailto:jared.magnani@bmc.org
mailto:rachel.murphy@nih.gov
mailto:newmana@edc.pitt.edu
mailto:ssatterfield@uthsc.edu
mailto:marcusg@medicine.ucsf.edu

Corresponding Author:
Gregory M. Marcus, MD, MAS
Director of Clinical Research, Division of Cardiology
University of California, San Francisco
505 Parnassus Ave, M-1180B, Box 0124
San Francisco, CA 94143-0124
Phone (415) 476-5706
Fax (415) 353-9190
Email: marcusg@medicine.ucsf.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).

Alvaro Alonso, MD, PhD, MPH

Division of Epidemiology & Community Health

1300 S. 2™ Street, Suite 300

Minneapolis, MN 55455

Phone: 612-626-8597

E-mail: alonso@umn.edu

3. Timeline:

This manuscript stems from our writing group’s ancillary study #2011.11. When
originally planning this manuscript/study, we submitted an ancillary study
proposal instead of a manuscript proposal in the case that multiple manuscripts
would be derived from it. However, this manuscript covers the majority of the
content in the ancillary study proposal. Now, this manuscript is complete, has
been reviewed & edited by co-authors, and is ready for ARIC publications’
committee review. Please note: co-authors are aware of a competing manuscript
from another group in submission to a journal — if possible, we therefore request
an expedited review of this proposal.

4. Rationale:

Electrical abnormalities, particularly in atrial repolarization and refractoriness, are
important in the pathogenesis of AF.® The QT interval obtained from the
standard 12-lead ECG is a readily available, inexpensive, and rapid measure of
ventricular repolarization. However, it is not known if this manifestation of
ventricular repolarization can reflect clinically relevant atrial electrophysiology.
Both ventricular and atrial refractoriness are determined by similar potassium and
sodium currents,’ suggesting that there is likely a within-person correlation
between the two. Small studies of individuals with the inherited Short QT® and
Long QT® Syndromes demonstrate an increased risk of AF among these rare
individuals. A recent analysis of the REGARDS (Reasons for Geographic and
Racial Differences in Stroke) study found that a longer corrected QT interval
(QTc) is associated with stroke, but the mechanism remains unknown.*® As AF is
one of the most common causes of stroke,'* we sought to determine if a longer
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QT interval might be an important predictor of incident AF in a large population-
based study.
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Main Hypothesis/Study Questions:

Hypothesis: The QT interval on the standard resting 12-lead electrocardiogram is
associated with the risk of incident atrial fibrillation.

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).

Below is the abstract of this manuscript:

Background

Abnormal atrial repolarization is important in the development of atrial
fibrillation (AF), but no direct measurement is available in clinical medicine. We
hypothesized that the QT interval, a marker of ventricular repolarization, could be
used as a surrogate for atrial repolarization to predict incident AF.

Methods
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We examined a prolonged QT corrected by the Framingham formula (QTgram) as
a predictor of incident atrial fibrillation (AF) in the Atherosclerosis Risk in
Communities (ARIC) study. The Cardiovascular Health Study (CHS) and Health,
Aging, and Body Composition (Health ABC) study were used for validation.
Secondary predictors included QT duration as a continuous variable, a short QT
interval, and QT intervals corrected by other formulae.

Results

Among 14,538 ARIC participants, a prolonged QTram predicted a roughly two-
fold increased risk of AF (hazard ratio [HR] 2.05, 95% confidence interval [CI]
1.42-2.96, p<0.001). No substantive attenuation was observed after adjustment for
age, race, sex, study center, body mass index, hypertension, diabetes, coronary
disease, and heart failure. The findings were validated in CHS and Health ABC
and were similar across various QT correction methods. Also in ARIC, each 10-
ms increase in QTram Was associated with an increased unadjusted (HR 1.14,
95%CI 1.10-1.17, p<0.001) and adjusted (HR 1.11, 95%CI 1.07-1.14, p<0.001)
risk of AF. Findings regarding a short QT were inconsistent across cohorts.

Conclusions
A prolonged QT interval is associated with an increased risk of incident AF.
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