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3. Timeline:Analysis and manuscript draft will be completed in 10 months

4. Rationale:

Venous thromboembolism (VTE) is a serious disease that affects up to 1 million Americans each
year, and is more common at older ages.™? It consists of both deep vein thrombosis (DVT) and
pulmonary embolism (PE). VTE has an overall 1-year mortality rate of 20-25%.3* Therefore,
there is a need to identify risk factors to target for effective prevention. This is especially true for
older adults, who have the high incidence rates.

Both VTE and frailty occur more frequently in older adults.?® In a prior cross-sectional analysis
of ARIC data, participants (mean age 75 years) with a history of VTE had 3.81 times the odds of
frailty compared with those who did not have any history of VTE, after adjustment for
demographics.® The Age and Thrombosis-Acquired and Genetic risk factors in the Elderly Study,
which has a case-control design, also reported a 2.9 times greater odds of VTE (OR = 2.9, 95%
Cl = 1.6-5.3) in individuals with impairment in two or more activities of daily living,” The
Cardiovascular Health Study (CHS) is the only prospective cohort we are aware of that has
evaluated the association between frailty and incident VTE in a non-clinical sample® In this
paper by Folsom et al., the authors reported a higher risk of VTE in people who were frail
compared with those that had no frailty [RR (95% CI) =1.31 (0.93-1.84)].8 As evidenced by the
confidence intervals, precision was poor (n participants who were frail and developed VTE = 9).8
Also, the authors did not evaluate VTE risk according to components of the frailty score. Some
other studies have examined frailty and VTE risk in clinical populations. For instance, a meta-
analysis including nine cohort studies found that, in patients with hip fracture, those who were
frail at admission for surgery had a higher incidence of postoperative VTE.®

Some individual components of commonly used frailty scores have been evaluated in relation to
incident VTE in previous studies. Low physical activity is considered a component of the
phenotypic frailty syndrome that may contribute to VTE risk through stasis, activation of
coagulation and inflammatory pathways.?° Numerous studies have examined the association
between physical activity and VTE to find that, compared to low physical activity, high physical
activity is associated with lower VTE risk.** The previously mentioned Age and Thrombosis-
Acquired and Genetic risk factors in the Elderly Study case-control study evaluated individual
components of their activities of daily living score, some of which were similar to those in
ARIC’s frailty metric, with VTE risk. They found VTE risk was three times as great (OR = 3.0,
95% CI = 1.9-4.7) in those with impaired mobility, four times as great (OR = 4.0, 95% CI = 2.5-
6.3) in those with a sedentary life style, and 2.3 times as great (OR = 2.3, 95% CI = 1.5-3.4) in
those with weak handgrip strength.” The Tromsg cohort also recently reported that weak hand
grip strength was associated with an elevated risk of VTE.!2
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A need exists to better understand the relationship between frailty and VTE to allow for
development of strategies that would decrease VTE in older adults.*® Using data from the ARIC
study, which has a larger sample size and higher frailty and incident VTE counts than the CHS,
this proposed study will examine the relationship between frailty and its individual components
and risk of incident VTE. In addition to VTE overall, we will evaluate the associations with
provoked and unprovoked VTE.

5. Main Hypothesis/Study Aims:

Aim 1: Study the association between frailty and incident VTE.
Hypothesis: Participants who are frail will be at greater risk of VTE than those who are
robust. Pre-frail participants will have intermediate risk. Associations will exist for VTE
overall, for unprovoked cases and for provoked cases.

Aim 2: Evaluate the association between individual components of the frailty score and risk of
incident VTE.
Hypothesis: Poorer levels of the individual components of the frailty score will be
associated with greater risk of VTE. Associations will exist for VTE overall, for unprovoked
cases and for provoked cases. |

6. Design and analysis - please address the following aspects:

a) inclusion/exclusion

b) study design

c) outcome and other variables of interest with specific reference to the time of their

collection

d) summary of data analysis

e) Any anticipated methodologic limitations or challenges if present
Study design: Prospective observational study using frailty ascertainment at ARIC visit 5 as
baseline with VTE data post visit 5.

Inclusion criteria: ARIC participants who attended ARIC study visit 5 with frailty data at visit 5.

Exclusion criteria:
e Missing frailty data
e Prevalent VTE
e Missing covariate data
e Typical ARIC race-center exclusions (i.e., participants who do not identify as Black or
white, and Black participants from the MN and MD centers).
e Anticoagulant medication use
o0 We will also explore excluding participants with anticoagulant medication use at
visit 5. Final decisions will be made after seeing the prevalence.

Exposure:
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e Frailty has previously been operationalized in ARIC using the Fried frailty definition that
was originally implemented in the CHS. >* We will use the same definition as in the
prior ARIC work.!4

0 Robust=0 components, prefrail=1-2 components, frail=>3 components
e Components of frailty ascertained at visit 5, as has been used previously in ARIC.
0 Weight loss

Low grip strength

Exhaustion

Slow walking speed

Low physical activity

O 00O

Outcomes:

e Incident VTE after visit 5. VTE events have been previously adjudicated by medical
record review and classified as provoked or unprovoked, with provoked cases being those
secondalrsy to underlying conditions including cancer, hospitalization, surgery, and major
trauma.

Covariates:
Age, sex, race, center, smoking status, BMI, and hs-CRP

In exploratory analyses we will also evaluate whether comorbid clinical conditions are also
confounders (e.g. diabetes, hypertension, heart failure, chronic lung disease).

Statistical Analysis:

Descriptive statistics will be tabulated, stratified by frailty status. Cox proportional hazards
regression modeling will be used to assess risk of incident VTE. The proportional hazards
assumption will be tested by evaluating interactions with log time.

Aim 1:

Primary analysis: Evaluate the longitudinal association of frailty status with risk of incident VTE
overall through 2020 or latest available data. Person-time will accrue from the visit 5 date until
incident VTE, loss to follow up, death, or administrative censoring on December 31%, 2020.

Secondary analysis: We will also evaluate associations with risk of incident provoked and
unprovoked VTE, respectively. We will censor if participants experience the other VTE event
type than being analyzed (e.g., when analyzing unprovoked VTE we will censor at incident
provoked VTE).

Cox proportional hazards regression modelling will be used with frailty as an ordinal variable
(robust, prefrail, or frail).

Model 1: Adjust for age, sex, and race/center

Model 2: Additionally adjust for smoking, and BMI.

Model 3: Additionally adjust for hs-CRP

Aim 2;
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Analyses described in Aim 1 will be repeated, with the exposure being individual frailty
components.

Interactions
For b(Tth aims, we will evaluate interactions by age category (<75 yrs vs. >75 yrs) and sex.
f) Will the author need Limited data to complete the proposed manuscript? \I:I Yes,

Limited data is needed (Provide a brief (2-3 sentences) justification for requesting
PHI data) . X No, De-identified data will be sufficient.

*Please note, Limited dataset access is strict and rarely provided. Limited data includes

identifiable information such as dates (birthdays, visit dates, etc.). CMS, Genomic, Geocoded,

Proteomics/Somalogic, and other -omic data all fall under the limited data category. De-

identified data does not include dates. All dates are date adjusted to "Days since Visit 1".

7.a. Will the data be used for non-ARIC analysis or by a for-profit organization in this
manuscript?_(Non-ARIC analysis means that the authors are not regarded as ARIC
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part of the writing group.) O Yes ] \No

b. If Yes, is the author aware that the current derived consent file ICTDEROS5 must be
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8.a. Will the DNA data be used in this manuscript? [ Yes E\ No

8.b. If yes, is the author aware that either DNA data distributed by the Coordinating
Center must be used, or the current derived consent file ICTDERO5 must be used to

exclude those with value RES_DNA = “No use/storage DNA”? I:I\ Yes ’EI \No
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12a. Manuscript preparation is expected to be completed in one to three years. If a
manuscript is not submitted for ARIC review at the end of the 3-years from the date of the
approval, the manuscript proposal will expire.

12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the public
has access to the published results of NIH funded research. It is your responsibility to upload
manuscripts to PubMed Central whenever the journal does not and be in compliance with this
policy. Four files about the public access policy from http://publicaccess.nih.gov/ are posted in
https://aric.cscc.unc.edu/aric9/publications/policies_forms_and_guidelines [ARIC
Website[JPublications[1Publication Policies, Forms, and Guidelines].
http://publicaccess.nih.gov/submit_process_journals.htm shows you which journals
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