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3. Timeline: 
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Complete statistical analysis: Winter 2016/2017 
Complete manuscript: Summer 2017 
 
4. Rationale:  
Population-based cohort studies have identified many long-term risk factors for cardiovascular 
disease (CVD) that are both modifiable, like high blood pressure, elevated serum cholesterol, and 
smoking, and non-modifiable, like male sex, non-white race, family history, and greater age.1, 2 
Short-term risk factors—or triggers—of CVD have received less research attention. Identifying 
and understanding CVD triggers offer potential strategies for CVD prevention during periods of 
vulnerability. 
 
A number of previous studies have shown that infection triggers acute CVD events including 
MI3-5, stroke3, 6, 7, and VTE.8 While the results of these studies are informative, most previous 
studies only included hospitalized infections as their exposure of interest. Further, the magnitude 
and duration of increased cardiovascular risk has varied greatly between studies and remains 
under debate.    
 
We propose to use the longitudinal data from ARIC and the corresponding participant outpatient 
CMS data to examine the relationship between infection, both inpatient and outpatient and CVD.   
 
5. Main Hypothesis/Study Questions: 
We hypothesize that there is an independent association between infection and CVD risk.  
 
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 use a case-crossover study design in which ARIC participants with CVD outcomes will 
serve as their own controls. The occurrence of infection immediately prior to CVD events will be 
compared with preceding time intervals of 1 year and 2 years prior to the event. 
 
Inclusion/Exclusion: 
All ARIC participants with each outcome during follow-up will be included. We will use CMS 
data to identify outpatient infections in ARIC study participants. Outpatient infections identified 
through CMS claims for outpatient services are available since 1991.  We will exclude 
individuals who are younger than 65 years of age at the time of the CVD event or the matched 
control periods since they are not Medicare eligible for both the case and control periods. We 
will also exclude participants whose CVD events occurred prior to 1993 to ensure that CMS data 
are available for both case and control periods. 



 
Exposure/Outcome: 
The exposure of interest is infection determined using ICD-9 codes. Inpatient hospitalization 
codes and outpatient visit codes will be used to identify infections. The following codes for 
infection will be included: 
 
 001–139, 254.1, 320–326, 331.81, 372–372.39, 373.0–373.2, 382–382.4, 383, 386.33, 386.35, 
388.60, 390–393, 421–421.1, 422.0, 422.91–422.93, 460–466, 472–474.0, 475–476.1, 478.21–
478.24, 478.29, 480–490, 491.1, 494, 510–511, 513.0, 518.6, 519.01, 522.5, 522.7, 527.3, 528.3, 
540–542, 566–567.9, 569.5, 572–572.1, 573.1–573.3, 575–575.12, 590–590.9, 595–595.4, 597–
597.89, 598.0, 599.0, 601–601.9, 604–604.9, 607.1, 607.2, 608.0, 608.4, 611.0, 614–616.1, 
616.3–616.4, 616.8, 670, 680–686.9, 706.0, 711–711.9, 730–730.3, 730.8–730.9, 790.7–790.8, 
996.60–996.69, 997.62, 998.5, and 999.3  
 
The outcomes of interest are incident CHD, ischemic stroke, and VTE. The methods used for 
ascertainment of outcomes included: (1) participants were contacted annually by phone and 
interviewed about interim hospitalizations; (2) local hospitals provided lists of hospital 
discharges with cardiovascular diagnoses, and these were reviewed to identify cohort 
hospitalizations; and (3) health department death certificate files were continuously surveyed. All 
discharge codes for cohort hospitalizations and listed causes of death from death certificates 
were recorded. 
 
Incident CHD is identified as a confirmed CHD death and fatal and nonfatal myocardial 
infarction.9 
 
Incident ischemic stroke was identified and classified as thrombotic or cardioembolic stroke 
based on discharge codes, signs, symptoms, neuroimaging (computerized tomography/magnetic 
resonance imaging), and other diagnostic reports.10  
 
Incident VTE was defined as all PEs and DVTs occurring in the legs and was identified using 
diagnosis codes, hospital records, physician and consultant reports, discharge summaries, and 
vascular and radiologic imaging, and was validated according to LITE study protocol.11 
 
Each outcome will be analyzed separately. Separate manuscripts may be pursued based on the 
results of the analyses. 
 
Analysis: 
The prevalence of infection 14, 30, 42, and 90 days before CVD events will be compared with 
the corresponding time periods exactly 1 year and 2 years before the event. Conditional logistic 
regression will be used to estimate odds ratios (OR) of CVD events and 95% confidence 
intervals (CIs) for each time period (14, 30, 42, and 90 days).  
 
Separate models will be run using all infections (both inpatient and outpatient) and outpatient 
infections only to see if the magnitude of the association differs between infection type. We will 
further explore the association between different types of infection (eg, pneumonia) and our 
CVD outcomes to see if the association differs by infection type.  
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