ARIC Manuscript Proposal #3853

PC Reviewed: 6/8/21 Status: Priority: 2
SC Reviewed: Status: Priority:

l.a. Full Title: Testican-2 and CKD progression
b. Abbreviated Title (Length 26 characters): Testican-2 and CKD

2. Writing Group:

Writing group members: Donghai Wen, Linda Zhou, Aditya Surapaneni, Christy
Ballantyne, Ron Hoogeveen, Josef Coresh, Eugene P. Rhee, Morgan E. Grams, others welcome
(order TBD).

I, the first author, confirm that all the coauthors have given their approval for this manuscript
proposal.  DW___ [please confirm with your initials electronically or in writing]

Firstauthor:  Donghai Wen

Address: 55 Fruit Street, GRB-1008
Boston, MA 02114
Phone: 617-726-8866 Fax: 617-726-2288
E-mail: dwen@bwh.harvard.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: Morgan Grams
Address: 2024 E. Monument St, 2-638
Phone: 443-287-1827 Fax:

E-mail: mgrams2@jhmi.edy
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4. Rationale: Chronic kidney disease (CKD) disproportionately affects older adults. The
prevalence of CKD, defined by estimated glomerular filtration rate (6€GFR) <60 ml/min/1.73 m?
or urine albumin-to-creatinine ratio (ACR) >30 mg/g ,* was nearly 50% in persons older than 70
years in the National Health and Nutrition Examination Survey (1999-2004).2 CKD is associated
with myriad morbidity and mortality, including end-stage renal disease (ESRD),3*
cardiovascular disease,” heart failure, and all-cause and cardiovascular mortality.® Still, the
progression of CKD is quite variable; identifying factors associated with poor (or improved)
prognosis could help accurately risk stratify as well as identify potential targets for intervention.



Plasma levels of the protein testican-2 has been found to be positively correlated with eGFR and
to be associated with reduced eGFR loss over time among individuals with normal kidney
function at baseline in two community-based cohort studies (Jackson Heart Study and
Framingham Heart Study). ” However, the relationship between circulating levels of testican-2
and the risk of CKD progression, including ESRD, is not known. This study is proposed as a
replication of findings in the African American Study of Kidney Disease and Hypertension.

5.  Main Hypothesis/Study Questions:

Our overarching hypothesis is that higher blood testican-2 levels are associated with better
kidney health.

Aim: To determine whether blood testican-2 levels are associated with CKD progression in
ARIC participants, as defined by incident ESRD or 50% decline in eGFR.

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: We will conduct analyses of the ARIC cohort, treating Visit 5 (2011-2013) as the
baseline visit, through 2017.

Study Population: The study population will consist of white and African-American ARIC
participants with testican-2 data from Visit 5 through most recent administrative censoring date.

Exposure: Blood testican-2 levels (measured by SomalLogic aptamer platform) at Visit 5.

Outcomes: 1) incident ESRD; 2) CKD progression. Incident ESRD as identified by the US
Renal Data System (USRDS) registry.® CKD progression will be defined as ESRD or a decline
in eGFR by 50% from Visit 5 through 2017, where eGFR is calculated from serum creatinine
and serum cystatin using the Chronic Kidney Disease Epidemiology (CKD-EPI) Collaboration
equations.®°

Statistical Analysis: We will use descriptive statistics, including means, medians, and
proportions to compare baseline characteristics by blood testican-2 levels at Visit 5. Formal
testing will be performed using student’s t-test or Wilcoxon rank-sum test for continuous
variables and chi-squared for categorical variables. Cox proportional hazards models will be
constructed to study the associations of testican-2 at Visit 5 with: 1) incident ESRD; and 2) CKD
progression. We will adjust for the covariates using three different models: Model 1 will be
unadjusted; Model 2 will adjust for age, sex, eGFR, history of atherosclerotic cardiovascular
disease (ASCVD), smoking and body mass index (BMI); Model 3 will add log-transformed urine
albumin creatinine ratio (LogACR) to Model 2.

Limitations: Based on our prior publication,” we are confident that the protein identification for
the testican-2 aptamer is accurate (a GWAS hit in the cognate gene was confirmed in both the
Framingham Heart Study and the Jackson Heart Study). However, a key limitation is that these



aptamer-based measurements are in arbitrary units, not absolute concentrations, and the linear
dynamic range for this protein assay has not been established. An additional limitation is the
absence of simultaneous urine measurements, which would provide additional insight on
testican-2 expression and kidney health.
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