ARIC Manuscript Proposal #1747

PC Reviewed: 2/8/11 Status: A Priority: 2
SC Reviewed: Status: Priority:

la. Full Title: Anemia and the risk of gout in the Atherosclerosis Risk in the Communities
Study (ARIC)

b.  Abbreviated Title (Length 26 characters): Anemia and gout

2. Writing Group:
Writing group members: Mara McAdams DeMarco, Janet Maynard, Alan Baer, and Josef

Coresh. Others are welcome

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

proposal. _ MMD___ [please confirm with your initials electronically or in writing]

First author: Mara McAdams DeMarco, MS
Address: 2024 E. Monument St, Ste. 2-604
Baltimore, MD 21287

Phone: (973) 943-1967 Fax: none

E-mail: mmcadams@jhsph.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: Josef Coresh, MD, PhD
Address:  Welch Center for Prevention, Epidemiology & Clinical Research
2024 E. Monument St., Suite 2-600
Baltimore, MD 21287



Phone: (410) 245-0495 Fax: (410) 955-0476

E-mail: coresh@jhu.edu

3. Timeline: Data analysis to start after approval of this manuscript proposal, first draft available
by March, 2011

4, Rationale:

The prevalence of gout is increasing in the United States; in 2005, the estimated
prevalence in the US was 3 million cases, which has increased from 2.1 million in 1995.! This
growing disease burden warrants optimal understanding and quantification of gout risk factors.
There are many well-recognized chronic conditions that are associated with gout: obesity,
hypertension and chronic renal failure.? In clinical care, gout patients are often noted to be
anemic. The relationship between anemia and gout may reflect the presence of other chronic
medical conditions, or may reflect a novel risk factor for gout. No studies, to date, have tested the

association of anemia and gout.

We strive to fill the knowledge gap in this investigative area using the existing and
valuable research infrastructure of a long-term prospective cohort: Atherosclerosis Risk in the

Communities Study (ARIC). We will test our hypotheses with the following specific aims:

Specific Aim 1: Estimate the association of anemia with the development of incident gout.
Specific Aim 2: Test whether there is an interaction between anemia and serum urate, which

increases the risk of developing gout.

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).

Population: For aims 1 and 2, we will restrict our analyses to those participants who self-reported
gout at visit 4 and were free of gout before visit 1. Additionally, we will limit the population to

those who were white or African American, and were not missing any covariates.

Study design: Prospective cohort design with the outcome (gout) ascertained at visit 4. Both aims

will utilize the longitudinal cohort aspect of this data for the development of gout.



Data analysis:

Exposure: We will define anemia as baseline hemoglobin less than or equal to 12 g/dL in women
and 13.5 g/dL in men, as has previously been defined in ARIC.* Serum urate concentrations were
measured with the uricase method at visit 1 and 2. The reliability coefficient of serum urate was
0.91 and the coefficient of variation was 7.2% in a sample of 40 individuals with repeated
measures taken at least a week apart.5 Under aim 2, we will test for an interaction of baseline

anemia and baseline serum urate.

Outcome: At ARIC visit 4, participants were asked, “Has a doctor ever told you that you had
gout?” Participants who answered, “Yes” to the gout query then reported the age of gout
diagnosis. The outcome of interest is incident gout based on self-reported onset after visit 1. Our
previous research suggests that self-report of a physician diagnosis of gout is a sensitive and

reliable measure of gout.°

Potential confounders: We will consider baseline (1989) age, sex, race, blood pressure, alcohol
intake (grams/week), diabetes and body mass index as potential confounders. Additionally, we
will use serum creatinine, measured using a modified kinetic Jaffé reaction, to calculate the
estimated glomerular filtration rate (GFR) by using the CKD-Epi equation.” Potentially, we will
use eGFR in categories such as less than 60 mg/dL, 60-90 mg/dL, and greater than 90 mg/dL.
Additionally, as a secondary analysis, we will limit the study population to those who have a

baseline eGFR greater than or equal to 60 mg/dL by the CKD-EPI equation.

Analysis: First, we will compare the mean and prevalence of the covariates by baseline anemia
status. The mean of continuous variables in those with baseline anemia will be compared to the
mean of those without anemia using a t-test and the prevalence of categorical factors by chi-
squared tests.

Using a Cox Proportional Hazards model, we will estimate the hazard rate ratio (HR) of
incident gout by anemia. We will use age as the time-scale. We will adjust for confounders of the
association of anemia and gout including sex, race, BMI, ethanol, categorical estimated
glomerular filtration rate, and hypertension. Next we will assess whether there is an interaction
between baseline serum urate level and anemia on the risk of incident gout. We will add

categorical visit 1 serum urate level to the adjusted Cox Proportional Hazard. We will use serum



urate <5 mg/dL as the comparator. We will stratify by anemia at baseline and test for an

interaction with serum urate.

Limitations: Gout was only ascertained at visit 4. Therefore, our sample size is limited to those

participants who attended visit 4.
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