ARIC Manuscript Proposal #2663

PC Reviewed: 11/10/15 Status: A Priority: 2
SC Reviewed: Status: Priority:
l.a. Full Title:

Hospitalization with Infection and Incident Venous Thromboembolism: The ARIC Study

b. Abbreviated Title (Length 26 characters):
Infection and VTE: ARIC

2. Writing Group:
Writing group members: Logan Cowan, Pamela Lutsey, James Pankow, Aaron
Folsom

I, the first author, confirm that all the coauthors have given their approval for this
manuscript proposal. __ LC__ [please confirm with your initials electronically or in
writing]

First author: Logan Cowan

Address: Div. Epidemiology & Community Health
1300 S. 2nd Street, Suite 300
Minneapolis MN 55454 United States

Phone: 612-624-5238 Fax: 612-624-0315
E-mail: cowan046@umn.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: Aaron Folsom

Address: Div. Epidemiology & Community Health
1300 S. 2nd Street, Suite 300

Minneapolis MN 55454 United States

Phone: 612-626-8862 Fax: 612-624-0315
E-mail: folso001@umn.edu

3.  Timeline:

Obtain data set: Fall 2015

Complete statistical analysis: Winter 2015/2016
Complete manuscript: Spring 2016



4. Rationale:

Venous Thromboembolism (VTE) is a common, life-threatening disease in the United
States with over 500,000 hospitalized VTE cases annually.* The Longitudinal
Investigation of Thromboembolism Etiology (LITE) study found an incidence rate of
1.92 per 1000 person years for VTE in a community-based cohort of middle and older
aged individuales®. Study participants experiencing a first incidence of VTE had a 28-day
case fatality rate of 11%.? Despite the frequency and severity of VTE, better
understanding of VTE triggers is needed.

Several studies have identified and described potential VTE triggers including surgery,
trauma, prolonged immobility and paralysis, malignancy and chemotherapy, and
pregnancy and puerperium**. Multiple case-control studies have identified infection as a
potential VTE trigger.*® Rogers et al. used a case-crossover design to measure infection
as a potential VTE trigger.* They found that infection occurred 2.9 times more often
before a VTE hospitalization than in the comparison periods.* It has been proposed that
infection triggers VTE through activating inflammatory, coagulation, and fibrinolysis
processes associated with thrombosis, although immobility could also contribute.’

While recognition of infection as a trigger of VTE is growing, previous studies were
often small, failed to account for the seasonality of infection, and failed to properly
account for potential confounding factors. We propose to use the data collected in the
long-running, prospective Atherosclerosis Risk in Communities (ARIC) cohort to
study the association further. If infection is found to be a VTE trigger, an improved
understanding of post-infection VTE risk could help patients with recent infections and
their clinicians take steps to reduce their otherwise elevated VTE risk.

5. Main Hypothesis/Study Questions:

We hypothesize that there is an association between hospitalization with infection and
subsequent short-term VTE risk that exceeds the known association between
hospitalization and VTE among participants in the ARIC study.

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:

A case-crossover study design will be used in which all ARIC participants with
pulmonary embolism (PE) or deep vein thrombosis (DVT) in the leg (n=755) during
follow-up will serve as their own control. The case-crossover design affords the ability to
isolate exposures that vary over time within persons and better control for potential
confounding that might occur between persons. Since hospitalization is a known VTE
trigger, we will isolate the impact of infection by comparing the occurrence of
hospitalization without infection and hospitalization with infection at intervals of 14, 30,
42, and 90 days prior to the VTE with two preceding control periods (1 year and 2 years
prior to the VTE).



Inclusion/Exclusion:

All ARIC participants with pulmonary embolism (PE) or deep vein thrombosis (DVT) in
the leg (n=755) during follow-up will be included. Cases whose control periods occurred
prior to ARIC study enrollment will be excluded.

Exposure/Outcome:

The exposure of interest is hospitalization with and without infection 14, 30, 42, and 90
days prior to VTE diagnosis for the case period. Exposure will be classified as no
hospitalization (referent), hospitalization without infection, and hospitalization with
infection to isolate any potential added risk associated with infection. For the control
periods we will use equivalent length periods exactly 1 and 2 years before VTE
diagnosis, to account for the seasonality of infection rates. Hospitalization with infection
will be assessed using hospital discharge ICD-9 codes. The following ICD-9 codes
adapted from methodology used by Rogers et al.* for infections will be included:

OXX.XX, 11X.XX, 245.0x, 254.1x, 320.XX, 321.XX, 322.XX, 323.XX, 324.XX,

357.0x, 360.0x, 370.55, 373.13, 376.01, 379.09, 380.1x, 382.0x, 382.1x, 382.2X,
382.3x, 382.4x, 383.0x, 386.33, 391.xx, 420.90, 420.99, 421.xx, 422.92, 429.89,
46X.xXX, 475.xX, 478.22, 478.24, 478.29, 48x.xX, 491.1x, 510.xx, 511.1x, 513.xX,
519.01, 519.2x, 522.5x, 522.7x, 523.3x, 527.3x, 528.3%, 536.41, 540.xX, 566.XX,
567.0%, 567.1x, 567.2x, 567.30x, 569.5x, 569.61, 572.0x, 575.0x, 575.12, 577.0x,
590.xx, 595.0x, 597.0x, 599.0x, 601.2x, 604.0x, 607.1x, 607.2x, 608.0x, 608.4Xx,
616.10, 616.3%, 616.4x, 68x.xx, 711.xx, 727.89, 728.0x, 728.86, 730.XX, 785.4X,
785.52, 790.7x%, 995.91, 995.92, 996.6x, 997.62, 998.5x, 999.3%, V09.xX

Codes in any position will be counted. The hospital discharge date for infection will be
considered the infection date and the infection date must precede the VTE diagnosis date.
The outcome of interest is VTE as defined for ARIC (n = 755). The hospital admission
date abstracted from the patient medical record will be considered the VTE date.

Analysis:

Conditional logistic regression will be used to estimate the prevalence of exposure 14, 30,
42, and 90-days prior to VTE compared to the corresponding time periods exactly 1 and 2
years prior to VTE. Analysis will be conducted using a definition which includes all PE’s
but restricts DVTs to those occurring in the leg (n=755). We will control for the annual
number of hospitalizations for each case or control period year to account for
potential decline in overall health status due to age and immobility associated with
hospitalization.

Limitations:

Confounding by age is possible because as participants age their VTE and hospitalization
with infection risk increase. To reduce potential confounding, only time periods proximal
to VTE (1 and 2 years previous) will be included. Some potential confounders that vary
over the exposure and control periods assessed are not measured. We are only including
infections in a hospital setting and thus we are under-ascertaining infection. There are
infections that did not require hospitalization.
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