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4. Rationale:

ARIC and PREVEND are two of the very few, if not the only two, population based
cohorts in the world with information on albuminuria and venous thromboembolism
(VTE).'? We believe that both eGFR and albuminuria are risk factors for VTE.



In PREVEND hazard ratios of VTE by eGFR level have been described that are
comparable to those found in ARIC, but these did not reach statistical significance,
perhaps due to limited power.? For albuminuria, PREVEND is better powered due to the
enrichment of the cohort with albuminuric subjects. ARIC on the other hand, is probably
better powered for subjects with lower eGFR, but under-powered for albuminuria.' The
weaker HR conferred by albuminuria in ARIC as compared to PREVEND, may be due to
the fact that subjects with albuminuria >30mg/d in ARIC are mainly diabetics, while in
PREVEND these are non-diabetics(unpublished data). This may have influenced the risk
estimates, as diabetic subjects are usually on statin therapy and these subjects are more
frequently treated for their cardiovascular morbidity with anti-platelet medication. The
JUPITER trial indeed suggested an effect of statin therapy on the VTE risk.’

By pooling of ARIC and PREVEND data we hope to obtain sufficient power to
address the risk VTE with a low eGFR, as estimated by various estimation equations, and
the influence of increased levels of albuminuria on incidence of VTE in general, as well
as in diabetic and non-diabetic subjects separately.

5. Main Hypothesis/Study Questions:
eGFR and microalbuminuria are independent risk factors for venous thromboembolism.

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
The PREVEND and ARIC datasets will be pooled on the individual subject level. The

analysis will be prospective, as incident venous thromboembolism is the outcome of
interest.

Inclusion/Exclusion Criteria
Participants taking warfarin at baseline will be excluded.

Exposure Variables

Albuminuria and eGFR. Both continuous and categorical representations will be
explored. eGFR will be assessed by various estimation equations (i.e., creatinine based
(MDRD, CKD-EPI) and cystatin C based). Since the 4™ visit of ARIC (between 1996-
1998) correspond to the baseline of PREVEND (1997-1998), the 4™ visit measurement of
ARIC and baseline measurements of PREVEND will serve as the overall baseline.
Albuminuria will be expressed as urinary albumin/creatinine ratio (ACR).

Confounding/Interacting Variables
- Age, sex, race
- Established CV risk factors: cholesterol, glucose (in combination with fasting
status), smoking, BMI, cardiovascular disease history, systolic blood pressure and
diastolic blood pressure. To avoid potential co-linearity problems, highly




associated variables such as systolic and diastolic blood pressure will not be
included in the same model.

- Interfering medication (BP, cholesterol, glucose lowering medication, as well as
antiplatelet / antithrombotic agents).
- Study (ARIC versus PREVEND being entered as categorical variables)

Outcome Variables
Incident venous thromboembolism. In secondary analyses, we will also stratify by
whether the event was idiopathic or secondary.

Data Analysis
Distributions of pertinent variables will be reported, stratified by cohort (PREVEND,

ARIC). The primary analysis will use Cox regression.

A. First, we will use an assumption free categorical analysis, with CKD being defined
according to the K/DOQI guidelines:
e No chronic kidney disease (CKD) and eGFR >90 (reference category)

e No CKD and eGFR 60-89

e CKD stage 1 (i.e., albuminuria >30mg/d and eGFR >90)

e CKD stage 2 (i.e., albuminuria >30mg/d and eGFR 60-89)

e CKD stage 3 without albuminuria (i.e., €GFR 30-59 and albuminuria <30mg/d)
e CKD stage 3 with albuminuria (i.e., €GFR 30-59 and albuminuria >30mg/d)

For stage 4 there are probably very few subjects for separate analysis (e.g.: in PREVEND
only 8 subjects have CKD stage 4) and will be therefore exclude from analysis.

B. Second, in another Cox regression analysis eGFR and albuminuria will be expressed
as continuous variables.

e We will check whether there is an interaction between albuminuria and eGFR in
predicting incident VTE.

e In case there is an interaction, the risk of GFR for VTE will be assessed in various
albuminuria strata.

¢ In case there is no interaction, both variables will be implemented in the same
model.

Adjustment
For analyses A and B the following models will be run:
e Crude

e Adjustment for age, race and gender
e Adjustment for age, race, gender, established CV risk factors and interfering
medication.

Additional Analyses



Analyses will be performed for the overall number of VTE events, as well as separately
for provoked and idiopathic VTE.

We will also evaluate whether diabetes status is an effect modifier of these
associations. Regardless, given inherent scientific interest, we intend to report results
stratified by diabetes status.
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