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4. Rationale:

Venous thromboembolism (VTE), usually manifested by deep venous thrombosis (DVT)
and pulmonary embolism (PE), is a common medical problem with an estimated
incidence of 1-2 per 1000 person-years (1, 2). Patients who develop VTE have high
mortality rates of 11-30% (1-3). Therefore, VTE is important public health concern, and
IS very important to prevent.



While there are several traditional risk factors for VTE such as immobilization, surgery,
and malignancy (4), recent studies have shown positive associations between some
rheumatologic diseases, including rheumatoid arthritis and systemic lupus erythematosus,
and VTE (5-7). Chronic inflammation in these rheumatologic diseases is considered to
increase the risk of VTE by up-regulating procoagulants, down-regulating anti-
coagulants, suppressing fibrinolysis and endothelial dysfunction (5-7).

Gout, which is caused by hyperuricemia, another rheumatologic disease, is primarily
characterized by acute and chronic arthritis through monosodium urate crystals
deposition in the joints (8). Monosodium urate crystals are pro-inflammatory stimuli that
can initiate, amplify, and sustain an intense inflammatory response, and thus gout is the
most common inflammatory disease (9). In addition, hyperuricemia itself has
proinflammatory effects on vascular cells (10).

Therefore, hyperuricemia and gout are expected to be positively associated with VTE, but,
to the best of our knowledge, so far there has been no study investigating these
associations.

5.  Main Hypothesis/Study Questions:

To investigate whether the level of serum uric acid and/or a history of gout are
independently and positively associated with the risks of VTE, as well as VTE
subcategories: provoked VTE (associated with cancer, major trauma, surgery, or marked
immobility), unprovoked VTE (no obvious cause), DVT and PE.

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).

Design
Time to event analysis using ARIC visit 1 as baseline.

Inclusion/exclusion criteria

Inclusion: participants whose serum uric acid was measured at visit 1 (to investigate the
association between serum uric acid and VTE). Those who provided information on a
history of gout at visit 4 or later annual follow-up (to investigate the association between
gout and VTE).

Exclusion: those who at visit 1 were taking anticoagulants or had a history of VTE,
coronary heart disease (CHD), stroke, or heart failure. In addition, for those with uric acid
at visit 2 (which will be averaged with visit 1 when available), we will exclude those who
met the same exclusion criteria at visit 2.

Outcome and other variables of interest




Main exposure: (1) Mean value of serum uric acid at visit 1 and 2 if serum uric acid at
visit 2 is available and the participant did not have a VTE between visit 1 and 2
(otherwise, value of serum uric acid at visit 1 only). (2) Gout history (yes vs. no) at visit
1. Participants with a history of gout at visit 1 are defined as those with a history of gout
which occurred at a younger age than the participants’ age at the ARIC baseline
assessment (1987-89).

Covariates: age (continuous), sex, race, ARIC field center, body mass index (BMl,
continuous), diabetes, cigarette smoking (current/former/never), eGFR (continuous), von
Willebrand factor (continuous), and factor VII (continuous) at visit 1.

Outcome: VTE (also its subtypes) through 2011.

Statistical analysis

Covariates first will be examined by level of uric acid or gout, to identify possible
confounding variables. Hazard ratios and their 95% confidence intervals for each
outcome will be calculated using Cox proportional hazard models in relation to
continuous and categorical (normal; serum uric acid<7.0 mg/dl/abnormal; >7.0 mg/dl, but
if necessary, other cutpoints will be explored) serum uric acid concentration and gout
status. Restricted cubic splines also will be created to study the shape of the uric acid
relation. We will also explore whether there are interactions with sex, race, or treatment
for gout.

*  Model 1: adjustment for age, sex, race, and ARIC study site.

*  Model 2: Model 1 + adjustment for BMI, diabetes, cigarette smoking.

*  Model 3: Model 2 + adjustment for eGFR, von Willebrand factor, and factor VII.

Limitations

Our definition of gout is based on self-report, rather than observation of monosodium
urate crystals in joint fluid or ACR criteria for gout (11). Ascertainment of gout is
conditional on survival to and participation in visit 4 when gout status was assessed.
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