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Data analysis — 3 months
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4. Rationale:

Sick sinus syndrome (SSS) is a disorder characterized by symptomatic sinus node dysfunction. In
the electrocardiogram (ECG), SSS is usually manifested as sinus bradycardia, sinus arrest, or
sinoatrial block, sometimes accompanied by supraventricular tachyarrhythmias (“tachy-brady”
syndrome). Most individuals with sinus node dysfunction are asymptomatic. Typical symptoms
of SSS include syncope, dizziness, palpitations, heart failure, or angina.



SSS affects mostly elderly individuals, without a clear gender predilection.? The etiology
of SSS is unknown in most cases, usually linked to degenerative fibrosis of the sinus node tissue.
Other possible etiologies include use of some cardiovascular medications (digitalis, beta-
blockers, calcium channel blockers, antiarrhythmics), cardiac disorders (cardiomyopathies,
myocarditis, pericarditis, ischemia), and other less frequent disorders, such as rheumatic
disorders or neoplasias. Pacemaker implantation is the best therapy for patients with SSS.

Though SSS accounts for up to 50% of indications for pacemaker indications in the US,?
little research has been done on the epidemiology of this disorder. No information exists on the
incidence and risk factors for SSS in the general population. Similarly, there is not reliable
information to determine the impact of SSS on overall mortality and the future risk of
cardiovascular disease. We propose to study the epidemiology of SSS in the ARIC cohort, taking
advantage of its long follow-up and the availability of hospital discharge codes.

5. Main Hypothesis/Study Questions:
1. To calculate the age, gender, and race-specific incidence of hospitalized SSS in the ARIC
cohort
a. Based on the ARIC rates, we will estimate the annual number of new cases of
hospitalized SSS in the general US population aged 45-84.
2. To determine the principal risk factors for hospitalized SSS in the ARIC cohort
3. To evaluate the association of hospitalized SSS with mortality and CV outcomes.

We hypothesize that SSS will be more frequent in men than women, and in older than younger
individuals. If SSS shares pathogenic mechanisms with atrial fibrillation, we will see a lower
incidence in African-Americans compared to whites. We expect to find a higher risk of SSS in
ARIC participants with a worse cardiovascular risk profile. Lastly, we hypothesize that
individuals with SSS will have a higher risk of total and CV mortality compared to those without
it, even after adjustment for CV risk factors.

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 design
We will conduct a follow-up analysis of ARIC cohort participants, using visit 1 as baseline. We

will exclude individuals of race other than white or black, those with atrial fibrillation or a
pacemaker at baseline, and those with heart rate below 50 beats per minute not on beta-
blockers.

Outcome ascertainment
SSS will be identified from hospital discharge codes (ICD9 code: 427.81). We will exclude SSS
events identified in the first 3 years of follow-up (to avoid including prevalent cases). A second,
more restricted definition of SSS, will require presence of ICD9 code 427.81 as a primary
discharge diagnosis or 427.81 code in any position plus a code for pacemaker implantation
during the follow-up. ICD9 codes for pacemaker implantation are:

e 37.8 Insertion, replacement, removal, and revision of PM device: 37.80, 37.81, 37.82,

37.83,37.85, 37.86,37.87, 37.89




e V45.01: Status post-implantation of cardiac pacemaker
e V53.31: Fitting and adjustment of cardiac pacemaker

In a review of 29 hospital discharge summaries and available ARIC hospital charts in the
Minnesota field center with an ICD9 code of 427.81, 17 of them confirmed the diagnosis of SSS,
in 3 cases there was not enough information to classify individuals as having SSS, in 1 case there
was a coding error, and another case had digitalis toxicity, which was coded as SSS (83% positive
predictive value). Using the more specific SSS definition (427.81 as primary discharge code or
427.81+pacemaker), 22 out of 24 cases were confirmed (92% positive predictive value). These
numbers suggest an adequate specificity of the ICD9 code.

Assessment of covariates
Covariates of interest for the present analysis, all measured at baseline, include:
e Age, gender, race, field center, education
e Systolic and diastolic blood pressure, use of antihypertensive medication, diabetes, total
cholesterol, HDL-cholesterol, body mass index, smoking (current, former, never), sports-
related physical activity, alcohol intake (grams/week)
e Prevalence of CHD, heart failure or stroke

Statistical analysis

Person time of follow-up for each ARIC participant will be calculated from baseline to the date of
SSS incidence, death or December 31, 2007, whichever comes earlier. We will compute age,

sex, and race-specific incidence rates. These incidence rates will be applied to the general US
population (US census 2000) to estimate the number of SSS cases in the US each year.

The association of lifestyles, CV risk factors and prevalent CVD with the incidence of SSS will be
estimated using Cox models, with time to SSS incidence as the main outcome variable.

Finally, the association of SSS with mortality and CVD will be estimated in Cox models with a
time-varying indicator for the incidence of SSS, adjusting for CV risk factors at baseline, and
incidence of HF, CHD and stroke as time-dependent covariates during the follow-up.

Strengths and limitations

The strengths of this study include the ethnic diversity of ARIC, the long follow-up, and the
availability of information on cardiovascular risk factors and CVD incidence.

Major limitations of the study are the method of SSS ascertainment, which has limited validity
and probably suboptimal sensitivity, and the expected reduced number of SSS cases (<200).
Nonetheless, this will be the first population-based study of SSS incidence.
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