ARIC Manuscript Proposal # 3212

PC Reviewed: 8/14/18 Status: Priority: 2
SC Reviewed: Status: Priority:

l.a. Full Title: Long-term consequences of VTE on physical functioning and quality of life.
b. Abbreviated Title (Length 26 characters):

2. Writing Group: Pamela L. Lutsey, B. Gwen Windham, Jeff Misialek, Mary Cushman,
Anna Kucharska-Newton, Saonli Basu, Aaron R. Folsom

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

First author: Pamela L. Lutsey
Address: 1300 South 2" St.; Suite 300
Minneapolis, MN 55454

Phone: (612) 624-5812
E-mail: Lutsey@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 R. Folsom
Address: 1300 South 2" St.; Suite 300
Minneapolis, MN 55454

Phone: (612) 626-8862
E-mail: folso001@umn.edu

3. Timeline: Analyses will begin immediately; anticipated completion summer 2018.

4. Rationale: Nearly half of DVT patients develop post-thrombotic syndrome, characterized
by leg pain, swelling, edema, skin discoloration/dryness and ulcers.!? Limited evidence suggests
that, in addition to reduced mobility, patients with post-thrombotic syndrome have diminished
health-related quality of life.3* Similarly, PE survivors appear to have diminished quality of life.®
Venous thromboembolism (VTE) patients, in addition, often experience anxiety and
depression.>® Most of this evidence on long-term outcomes of VTE is from countries other than
the U.S., not population-based, and often without appropriate control groups for comparison.
Therefore, we will take advantage of the considerable information obtained in ARIC visit



5 (2011-13) and visit 6 (2016-17) to assess long term functional outcomes and quality of life in
participants who had or did not have VTE, adjusted for relevant confounders. Specifically, we
propose to evaluate physical function and quality of life among participants with prior VTE.
Comparators will be ARIC participants without VTE, ARIC participants with prior myocardial
infarction (MI), and ARIC participants with prior stroke. The rationale for using prevalent Ml as
a comparator is that, similar to VTE, it is an acute event and comparison of long-term
consequences of VTE versus MI may be interesting. Stroke is also in interesting comparator, as
it is known to have long-term adverse consenequences. Previous work in ARIC has found that
functional status post-MI declined relative to pre-event levels, but improved to close to pre-Ml
levels within 3 years.” Conversely, decline in functional status following stroke remained over
time.

The present proposed analyses will be cross-sectional, and will enhance understanding of
the long-term prognosis of VTE patients.

5. Main Hypothesis/Study Questions:
We will study the long-term consequences of VTE on quality of life, frailty, and physical
function (Short Physical Performance Battery [SPPB] and separately, gait speed, endurance),
frailty. Outcomes measures will predominantly come from visit 5 (2011-2003) though as the
2-minute walk test was not conducted at visit 5 these data will come from visit 6 (2016-17).

Hypothesis: Participants who developed VTE have poorer subsequent quality of life,
frailty and physical function than those who remain free of VTE, those who
experienced M, or those who experienced stroke.

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: Data from visit 5 (and in some instances visit 6) will be analyzed in a cross-
sectional manner.

Inclusion/exclusion: We will exclude participants who are not black or white, and blacks from
MN and MD, VT from sites other than leg, possibly cancer related VTE or all cancer patients

Outcomes:

e Quality of life: a modified version of the SF-12v2 was used. Summary scores will be
calculated overall, and separately for physical components and mental components, and
modeled continuously.

e Frailty: Operationalized using the CHS criteria, which has been previously implemented
in ARIC.2 Briefly, this definition incorporates measures of weight loss, exhaustion, slow
walking speed, low physical activity and low grip strength. As has been done previously,
frailty will be categorized as frail, pre-frail, or not frail.

e Short Physical Performance Battery (SPPB):%° composed of three tests, namely 4 meter
walking speed, standing balance, chair stands. The SPPB composite score will be
categorized as low (0-6), fair (7-9) and good (10-12).




e Gait speed (mobility): 4 meter walking speed. Although gait speed is a component of the
SPPB, it is being included as a separate outcome as of the components of SPPB it may be
most likely to be impacted by VTE.

e Endurance: 2 minute “as fast as you can” walk, recommended in the NIH toolkit, was
conducted at visit 6. Specifically it was offered to all participants who completed the 4-
minute walk without a walking aid. Although adding a single measure from visit 6
complicates the analysis, this measure may be more sensitive as other measures do have
ceiling effects. And, it is a different but relevant construct.

Covariates (and potential effect modifiers): Age, race-site, sex, BMI, physical activity, smoking,
diabetes, SBP, DBP, hypertension medications, COPD, HF, PAD.

Data analysis:
For the primary analysis visit 5 data will be used cross-sectionally. At visit 5, ARIC

measured the outcomes noted above (except endurance) on approximately 6,500 participants
using standardized methods. Descriptive characteristics will be provided according to four
categories: prevalent VTE, no prevalent VTE, prevalent MI, and prevalent stroke. These
categoires are not mutually exclusive; the “no prevalent VTE category” will include people with
prevalent stroke and Ml.

For the main analysis, comparisons will be made between prevalent VTE and #1: no
prevalent VTE, #2 prevalent Ml (for this analsis indivdiuals with both VTE and MI will be
excluded) and #3 prevalent stroke (for this analysis indivdiuals with both VTE and stroke will be
excluded). The outcomes will include both categorical and continuous variables. Linear
regression will be used for the continuous physical function outcomes. For multilevel categorical
outcomes we will conduct analyses using a) polytomous regression or b) prevalence ratios**
when outcome variables are categorized dichotomously. Regardless of outcome type the models
will be as follows:

e Model 1: Adjusted for age (visit 5), sex, race-site, BMI.
e Model 2: Adjusted for model 1 + physical activity, smoking status, and comorbidities

(diabetes, SBP, hypertension medications, COPD, HF, PAD)

Time since the event is also a critical consideration.
e Figures will be used to display visit 5 physical functioning and quality of life according
to time since the event (prevalent VTE, M, stroke, in mutually exclusive categories).
e Sensitivity analyses will also stratify on time since VTE (categories will be based on
number of events available).
Several sensitivity analsyes will be conducted, including:
e Excluding cancer associated VTE
e Restricting to unprovoked VTE as the exposure, as it is likely less confounded by disease
status than provoked VTE.
e Excluding individuals with stroke at visit 5 (or visit 6 for the endurance analyses).
e Effect modification will be explored by age at VTE, sex and race.

Visit 6 analyses the 2-minute walk test will be conducted in a similar manner to the visit 5
analyses. In secondary analyses, if the number of VTE events are sufficient, we will also
evaluate whether patterns observed with prevalent VTE cases at visit 5 are also present for newly
prevalent VTE cases at visit 6.



Anticipated methodological limitations: As with all observational analyses residual confounding
is a concern. Though ARIC contains rich information on comorbidities and treatments, the
counterfactual is (of course) unknown.
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