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Albuminuria and
Prognosis Among
Individuals With
Atherosclerotic
Cardiovascular Disease
The ARIC Study
The American College of Cardiology and the Amer-
ican Heart Association 2018 Cholesterol Guideline
proposed the new classification of “very high-risk”
atherosclerotic cardiovascular disease (ASCVD)
(multiple ASCVDs or 1 ASCVD plus $2 high-risk
conditions) to guide intensive secondary preven-
tion (1). This guideline takes into account reduced
glomerular filtration rate (GFR) as a high-risk
condition, but not albuminuria, a measure of
kidney damage (2), that is more strongly associated
with cardiovascular outcomes than reduced GFR
(3). Importantly, the assessment of albuminuria is
already recommended in patients with diabetes and
hypertension, and thus, data of albuminuria are
readily available in many patients with ASCVD (3).
We explored whether urine albumin-to-creatinine
ratio (ACR) is independently associated with
adverse outcomes and can improve risk prediction
in persons with ASCVD beyond the high-risk
conditions in the guideline.

We included 838 participants from the ARIC
(Atherosclerosis Risk In Communities) study with
ASCVD (history of myocardial infarction, ischemic
stroke, or symptomatic peripheral artery disease) at
baseline (1996-1998). We quantified the indepen-
dent association of ACR with adverse outcomes (a
composite of mortality, myocardial infarction,
ischemic stroke, and heart failure) beyond 8 high-
risk conditions (eg, older age and diabetes) (Figure
1) (1). We evaluated c-statistic by adding ACR to
the high-risk conditions. We also used high
sensitivity C-reactive protein (hs-CRP) as a
comparator. Last, we assessed the risk
classification (extremely very high-risk [multiple
ASCVDs or 1 ASCVD plus $4 high-risk conditions],
very high-risk [1 ASCVD plus 2-3 high-risk
conditions], and high-risk [remainder]) (4), when
taking into account ACR $30 mg/g. The study was
approved by the institutional review board at each
participating institution (Johns Hopkins University,
University of North Carolina, University of
Minnesota, and University of Mississippi).

During a median follow-up of 7.7 years, 734 (87.6%)
participants developed the composite outcome.
ACR $30 mg/g and hs-CRP $3 mg/L were associated
with the risk of composite outcome (adjusted HR: 1.43
[95% CI: 1.19-1.72] and 1.24 [95% CI: 1.06-1.44],
respectively) beyond the 8 high-risk conditions. ACR,
but not hs-CRP, significantly improved the c-statistic
(D0.011 [95% CI: 0.003-0.019] for ACR vs D0.004
[�0.002 to 0.009] for hs-CRP from c-statistic of 0.660
for 8 high-risk conditions). ACR $30 mg/g reclassified
4.4% of high-risk to very high-risk and 10.5% of very
high-risk to extremely very high-risk (Figure 1). The 5-
year cumulative incidence of composite outcome was
numerically higher in those who were reclassified to a
higher risk category by elevated ACR than those who
were not (eg, 37.5% in those who were reclassified to
very high-risk vs 15.5% in those who stayed in high-
risk regardless of ACR). Also, participants who were
reclassified to a higher risk category by elevated
ACR had a similar 5-year cumulative incidence to
those who stayed at the same risk category (eg,
37.5% in participants reclassified to very high-risk vs
29.6% in very high-risk regardless of ACR).

The importance of long-term risk prediction in
ASCVD patients is greater than ever, because a few
effective but expensive preventive mediations like
proprotein convertase subtilisin/kexin type 9 in-
hibitors and sodium-glucose cotransporter-2 in-
hibitors are currently available. Our findings support
the inclusion of elevated ACR as a high-risk condi-
tion to classify the future risk in ASCVD patients.
Notably, the new UK guideline for chronic kidney
disease has extended the recommendation of
assessing ACR to patients with cardiovascular dis-
ease (5).

Our study has a few limitations: lacking full infor-
mation on the high-risk conditions in the guideline
(ie, familial hypercholesterolemia and drug doses
of statin), heart failure based on discharge codes,
and only including Black and White races from 4
US communities. Also, the variability of ACR is
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FIGURE 1 Cumulative Incidence of Composite Outcome in Risk Categories With and Without Incorporating Elevated Urine ACR $30 mg/g
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Striped bars represent participants who were reclassified to a higher risk category by elevated ACR. ACR ¼ urine albumin-to-creatinine ratio; ASCVD ¼ atherosclerotic

cardiovascular disease; CABG ¼ coronary artery bypass graft; PCI ¼ percutaneous coronary intervention.
well-known, and thus our results are likely to un-
derestimate true associations.

In conclusion, albuminuria was an independent
predictor of adverse outcomes among patients with
ASCVD and improved risk prediction beyond the
established high-risk conditions. Although confirma-
tory studies in other racial/geographic populations
are needed, our findings suggest the potential use-
fulness of ACR to guide the secondary prevention for
patients with ASCVD.
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