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Background: Estimated glomerular filtration rate (¢eGFR) and proteinuria are both important determinants of the
risk of cardiovascular disease and mortality. The aim of the present study was to investigate the independent and
combined effects of eGFR and proteinuria on tissue characterization of the coronary plaques of culprit lesions.

Methods and Results: Conventional intravascular ultrasound and 3-D integrated backscatter intravascular ultra-
sound (IB-IVUS) were performed in 555 patients undergoing elective percutaneous coronary intervention. They were
divided into 2 groups according to the absence or presence of proteinuria (dipstick result >1+). Patients with protein-
uria had coronary plaque with significantly greater percentage lipid volume compared with those without (43.6+£14.8%
vs. 48.61£16.1%, P=0.005). Combined analysis was done using eGFR and absence or presence of proteinuria.
Subjects with eGFR 45-59 ml/min/1.73m? and proteinuria were significantly more likely to have higher percent lipid
volume compared with those with eGFR >60 ml/min/1.73 m? without proteinuria. After multivariate adjustment for
confounders, the presence of proteinuria proved to be an independent predictor for lipid-rich plaque (OR, 1.85; 95%
Cl: 1.12-3.06, P=0.016).

Conclusions: The addition of proteinuria to eGFR level may be of value in the risk stratification of patients with
coronary artery disease. (Circ J 2015; 79: 2263—-2270)

Key Words: Coronary artery disease; Integrated backscatter intravascular ultrasound; Lipid-rich plaque; Proteinuria

factor for adverse cardiovascular outcomes in vari-

ous clinical presentations.!- It is now widely accepted
that both renal filtration function and proteinuria are indepen-
dent predictors of cardiovascular disease (CVD).+¢ In addition,
it has been reported that these patients have more vulnerable
coronary plaques as estimated glomerular filtration rate (¢GFR)
decreases.”$ Few studies, however, have examined the rela-
tionship between coronary plaque composition and protein-
uria.

C hronic kidney disease (CKD) is an established risk
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The recent development of integrated backscatter intravas-
cular ultrasound (IB-IVUS) has enabled analysis of the tissue
components of coronary plaque.®!? Recent studies have sug-

gested that lipid-rich plaque detected on IB-IVUS is more
frequently seen in patients with acute coronary syndrome
(ACS), increased insulin resistance and reduced eGFR.'-13 In
addition, it has been reported that lipid-rich plaque may pre-
dict future coronary events and major adverse clinical events
after percutaneous coronary intervention (PCI).!4.15

The aim of the present study was to investigate the indepen-
dent and combined effects of eGFR and proteinuria on tissue
characterization of coronary plaque, using IB-IVUS.

Methods

Subjects

This observational study included 823 patients who were suc-
cessfully treated with PCI between September 2008 and March
2014 at Nagoya University Hospital. Exclusion criteria were
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eGFR<15ml/min/1.73m? (n=22, including 11 hemodialysis
patients), ACS (n=239; CKD, n=112; non-CKD, n=127), and
failing to pass IVUS catheter to the severe calcified culprit
lesions (n=7; CKD, n=5; non-CKD, n=2). After exclusion of
these patients, a total of 555 patients were evaluated in the
present study. All patients had stable angina pectoris and
documented myocardial ischemia. This study was approved
by the research and ethics committees, and was conducted in
accordance with 1975 Declaration of Helsinki. Written informed
consent was obtained from all patients before any procedures
were conducted.

Hypertension was defined as systolic blood pressure
>140mmHg, diastolic blood pressure 290 mmHg, or current
anti-hypertensive medication. Diabetes mellitus was defined
as the use of anti-hyperglycemic medication, current diagnosis
of diabetes, fasting plasma glucose concentration >126 mg/dl,
or glycosylated hemoglobin concentration 26.5% (National
Glycohemoglobin Standardization Program). Dyslipidemia
was defined as low-density lipoprotein cholesterol =2140mg/dl,
high-density lipoprotein cholesterol <40 mg/dl, triglycerides
2150mg/dl, or current lipid-lowering medication. Smoking
habit was defined as current habit or discontinuation <6 months
before PCI.

Laboratory Findings

Various lipid and inflammatory profiles were measured by
commercial radioimmunoassay kit and assays. For this pur-
pose, blood samples were collected from all patients before
PCI after 12-h overnight fast. Serum creatinine was measured
using the isotope-dilution mass spectrometry traceable enzy-
matic method. eGFR was calculated according to the new
Japanese equation: eGFR (ml/min/1.73 m?)=194xserum creat
inine—1.094xage—0.287x0.739 (female).¢ Patients were clas-
sified into one of 4 categories (eGFR =60, 45-59, 30-44, or
15-29 ml/min/1.73 m?) according to the National Kidney Foun-
dation Kidney Disease Outcomes Quality Initiative guide-
lines.> Reduced eGFR was defined as <60 ml/min/1.73 m2
Proteinuria (—, &, 1+, or 22+) was assessed using a dipstick
test for spot-urine (Uropaper olll; Eikenkagaku, Japan). Pro-
teinuria was defined as present if the dipstick result was >1+.

QCA and IVUS Analysis

All patients had received dual antiplatelet therapy with aspirin
and thienopyridine derivatives before PCI. In addition, any
statins had been administered for =21 month before PCI. Intra-
coronary infusion of isosorbide dinitrate was used to achieve
maximum vasodilatation before angiography for quantitative
coronary angiography (QCA) and IVUS. We analyzed the
culprit lesion, defined as the most stenotic of the lesions
responsible for clinical symptoms and abnormalities on echo-
cardiography and/or myocardial scintigraphy. Coronary angio-
grams were obtained before PCI. The projection showing the
maximum degree of stenosis was selected for QCA, which
was analyzed using a contour detection minimum cost algo-
rithm (QCA-CMS version 3.0; MEDIS, Leiden, Netherlands),
and we defined lesion type according to the American Heart
Association/American College of Cardiology (AHA/ACC)
classification as previously described.!” A commercially avail-
able IVUS imaging system (View It; Terumo, Tokyo, Japan)
was used to perform IVUS. After insertion of the guidewire
into the PCl-treated coronary artery, the IVUS catheter was
advanced 10 mm distal to the lesion, and images were obtained
inside the coronary artery up to 10 mm proximal to the lesion.
The images were obtained at a rate of 0.5 mm/s with a motored
pull-back device and a commercial scanner. IB-IVUS was not

performed when patients had severe calcification lesions that
were difficult to cross with the IVUS catheter.

The cross-sectional area (CSA) of the external elastic mem-
brane (EEM) was measured by tracing the leading edge of the
adventitia. The plaque plus media CSA was calculated as the
EEM-lumen CSA. The plaque area percentage was defined as
(EEM area—luminal area)/EEM areax100. The plaque volume
percent was calculated as (EEM volume—luminal volume)/EEM
volume.!® Coronary stents were implanted with or without
pre-dilation. The operator, who was blinded to patient charac-
teristics and treatment, selected the position and length of the
angioplasty and stent implantation according to angiography
and conventional IVUS findings.

IB signals were obtained with a commercially available
system connected to the IVUS imaging system (IB-IVUS; YD,
Nara, Japan). The IB value for each tissue component was
calculated as an average power of the ultrasound backscat-
tered signal from a small volume of tissue using a fast Fourier
transform, measured in decibels (dB). The definition of the IB
value was determined for each of 3 histologic categories:
fibrous area, lipid area, and high-signal area (calcification on
the inner surface). The percentage of fibrous volume (%FV;
FV/plaque volume), percentage of lipid volume (%LV; LV/
plaque volume), and high-signal volume (high-signal volume/
plaque volume) were calculated automatically. For the analy-
sis of 3-D IVUS images, LV, FV, and high-signal volume
were calculated as the sum of fibrous, lipid, and high-signal
areas, respectively, in each CSA at 1-mm axis intervals. The
cut-off point for lipid-rich plaque was defined as %L.V=54%,
which was the 75th percentile for %LV in this study popula-
tion.>1?

Statistical Analysis

Continuous variables are expressed as mean+ SD. Categorical
variables are expressed as percentages. Student’s t-test was
used to compare continuous variables, and the chi-squared or
Fisher exact test was used to compare categorical variables.
To identify independent predictors of lipid-rich plaque, multi-
variate logistic regression analysis was performed, adjusting
for age, gender, body mass index, hypertension, diabetes mel-
litus, dyslipidemia, smoking status and eGFR level. Two-
sided P<0.05 was considered to indicate statistical significance.
SPSS version 18.0 for Windows (SPSS, Chicago, IL, USA)
was used for all statistical analysis.

Results

The clinical characteristics according to the presence or
absence of proteinuria are summarized in Table 1. Patients
with proteinuria were significantly older, more likely to have
diabetes, and more likely to have a current smoking habit
compared with patients without proteinuria. Glycosylated
hemoglobin concentration was significantly higher and eGFR
was significantly lower in patients with proteinuria compared
with those without, but other risk factors and lipid profiles
were similar between the 2 groups.

The correlation of %LV and %FV measured by 2 physi-
cians who conducted IB-IVUS measurements independently
was 1=0.950 (P<0.001) and r=0.933 (P<0.001), respectively.
QCA and IVUS findings are presented in Table 2. There were
no significant differences in the culprit lesion characteristics
on QCA between the 2 groups. For IVUS, various parameters
were similar between the 2 groups. On 3-D IB-IVUS, how-
ever, patients with proteinuria had plaque with significantly
higher %LV and significantly lower %FV compared with
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Table 1. Patient Characteristics vs. Urinary Protein Level
. Urinary protein
Variable P-value
(-) or +/- (n=471) 21+ (n=84)
Demographics
Male 368 (78) 71 (85) 0.19
Age (years) 68.5+9.8 71.0£9.3 0.026
BMI (kg/m2) 23.6+£3.5 23.8+£3.9 0.60
Hypertension 327 (69) 65 (77) 0.15
Diabetes 185 (39) 54 (64) <0.001
Dyslipidemia 356 (76) 59 (70) 0.34
Current smoker 122 (26) 31 (37) 0.046
Laboratory data
Hemoglobin (g/dl) 13.2+1.8 12.4+2.0 0.001
LDL-C (mg/dl) 103.7+30.9 101.3+£32.2 0.54
HDL-C (mg/dl) 46.1+13.2 45.3+12.7 0.61
Triglycerides (mg/dl) 132.4+67.1 142.8+66.9 0.20
Hemoglobin Alc (%) 6.3+1.0 71+1.5 <0.001
C-reactive protein (mg/dl) 0.11 (0.04-0.35) 0.17 (0.04-0.81) 0.43
Blood urea nitrogen (mg/dl) 17.1£5.9 19.2+8.7 0.007
Creatinine (mg/dl) 0.9+0.7 1.1£0.6 0.009
eGFR (ml/min/1.73m2) 67.5+18.8 58.1+22.6 <0.001
eGFR levels (ml/min/1.73m?) <0.001
eGFR =60 314 (67) 38 (45)
45<eGFR<60 104 (22) 24 (29)
30<eGFR<45 45 (9) 12 (14)
15<eGFR<30 8(2) 10 (12)
Medications
ACEIl or ARB 251 (53) 38 (45) 0.34
Ca channel blocker 161 (34) 43 (51) 0.003
B-blocker 138 (29) 28 (33) 0.52
Statins 0.56
Pravastatin 81 (17) 21 (25)
Rosuvastatin 103 (22) 11 (13)
Atorvastatin 146 (31) 26 (31)
Pitavastatin 141 (30) 26 (31)
Anti-diabetes drugs 131 (28) 44 (52) 0.001

Data given as mean+SD, n (%) or median (IQR). ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blocker; BMI, body mass index; eGFR, estimated glomerular filtration rate; HDL-C, high-density lipoprotein
cholesterol; LDL-C, low-density lipoprotein cholesterol.

patients without proteinuria (48.6+16.1% vs. 43.6+14.8%,
P=0.005; and 48.8+14.8% vs. 53.6122.8%, P=0.048, respec-
tively). Table 3 lists IB-IVUS analysis stratified by level of
kidney function and dipstick urinary protein. The proportion
of patients according to eGFR 260, 45-59, 30-44, and
15-29 ml/min/1.73 m?, was 63.4%, 23.1%, 10.3%, and 3.2%,
respectively. The %LV was highest in patients with eGFR
45-59 ml/min/1.73 m? (43.0£14.8%, 48.7+14.8%, 44.1£15.8%,
and 40.9+17.4%, respectively). The proportion of patients
according to dipstick urinary protein level was as follows: — in
70.3% of patients, £ in 14.6%, 1+ in 9.5%, and 22+ in 5.6%.
Figure 1 shows the combined analysis using eGFR category
and absence or presence of proteinuria on dipstick urine test.
For eGFR 45-59 ml/min/1.73 m?, subjects with proteinuria were
significantly more likely to have higher %LV compared with
those with eGFR >60ml/min/1.73 m? without proteinuria.
After multivariate adjustment for cardiovascular risk factors,
the presence of proteinuria proved to be an independent pre-
dictor for lipid-rich plaque (OR, 1.85; 95% CI: 1.12-3.06,

Circulation Journal

P=0.016; Table 4).

Representative conventional and IB-IVUS of coronary
artery plaques is given for patients with (Figure 2A) or with-
out (Figure 2B) proteinuria. The %LV and %FV were 64.7%
and 34.4% in Figure 2A, and 40.0% and 56.1% in Figure 2B,
respectively.

Discussion

Previous data on the prevalence of proteinuria have been
reported in several clinical populations. In a large Japanese
community-based study, the prevalence of proteinuria was
5.2%,* and 10.5% in patients with diabetes.?! In the present
study, 15.1% of patients had proteinuria. Furthermore, because
we excluded patients with ACS and patients with eGFR
<15ml/min/1.73 m?, it is possible that the prevalence of pro-
teinuria was higher in the patients with coronary artery disease
(CAD). In the present study, a positive proteinuria test result
had a strong predictive value for the presence of lipid-rich

Vol.79, October 2015
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Table 2. Lesion Characteristics vs. Urinary Protein Level
Urinary protein

Variable (<) or +- (n=471) 1+ (n=84) P-value
Culprit lesion location 0.55
LAD 202 (42.9) 34 (40.5)
LCX 110 (23.4) 23 (27.4)
Right coronary artery 150 (31.8) 27 (32.1)
Left main trunk 9(1.9) 0 (0.0)
AHA/ACC type B:C 202 (42.9) 30 (35.7) 0.23
QCA
Reference vessel diameter (mm) 2.5+0.6 2.6+0.5 0.20
Minimal lumen diameter (mm) 0.69+0.34 0.66+0.32 0.59
Percentage diameter stenosis (%) 72.2+12.6 74.5+10.9 0.15
Lesion length (mm) 12.5+6.3 12.7+6.3 0.82
Gray-scale IVUS
EEM volume (mm3) 199.5+160.0 234.4+177.9 0.072
Lumen volume (mm3) 68.1+£71.1 71.0+51.6 0.72
Plaque volume (mm?3) 131.0+106.0 158.8+127.1 0.032
Percentage plaque volume (%) 64.3+10.9 65.3+12.1 0.46
IB-IVUS
Fibrous volume (%) 53.6+22.8 48.8+14.8 0.048
Lipid volume (%) 43.6+14.8 48.6+16.1 0.005
High-signal volume (%) 3.4+3.7 2.6+2.6 0.036

Data given as mean+SD or n (%). AHA/ACC, American Heart Association/American College of Cardiology; EEM,
external elastic membrane; 1B, integrated backscatter; IVUS, intravascular ultrasound; LAD, left anterior descending
coronary artery; LCX, left circumflex coronary artery; QCA, quantitative coronary angiography.

Table 3. IB-IVUS Parameters vs. Kidney Function and Urinary Protein

eGFR (ml/min/1.73m?2)

eGFR=60, P(-)

260 45-59 30-44 15-29
n 352 128 57 18
Fibrous volume (%) 54.4+24.2 48.5+£12.9*%1 52.6+14.0 56.8+16.3
Lipid volume (%) 43.0+14.8 48.7+14.8**t 44.1+£15.8 40.9+17.4
High-signal volume (%) 3.6+3.9 2.9+2.7 3.1+£3.3 2.2+1.8%t1

Dipstick urinary protein

(=) +- 1+ =2+
n 390 81 53 31
Fibrous volume (%) 53.5+24.4 54.3+11.9 48.6+£14.1 49.0+16.2
Lipid volume (%) 43.9+14.9 42.4+14.5 48.8+15.4 48.3+17.6
High-signal volume (%) 3.4+3.8 3.9+3.3 2.5+2.7 2.7+2.3

eGFR=260, P(+) eGFR<60, P(-) eGFR<60, P(+)

n 314

Fibrous volume (%) 54.6+26.2
Lipid volume (%) 42.8+14.6
High-signal volume (%) 3.6+4.0

38 157 46
52.3+14.7 51.7+13.3 45.8+14.4* 11
44.6+16.2 45.2+15.2 51.9+15.5** 1t

3.0£2.7 3.1+2.9 2.3+2.5

Data given as mean+SD. *P<0.05, **P<0.01, ***P<0.001. fvs. eGFR =60ml/min/1.73m2; ftvs. eGFR =60ml/
min/1.73m2+P. P, proteinuria. Other abbreviations as in Table 1.

plaque in patients with stable angina pectoris. These findings
suggest that the dipstick urine test is also useful for cardiovas-
cular risk stratification of high-risk populations.

Recent autopsy studies have demonstrated that CKD is
closely associated with the severity of coronary atherosclero-
sis and the vulnerability of coronary plaques.?>? In such stud-
ies, frequencies of advanced atherosclerotic coronary lesions
(AHA types IV-VI)!7 increase gradually as eGFR decreases.

Circulation Journal

Given that prevalence of calcified coronary lesions (type V
and VI) was significantly higher in individuals with eGFR
<30ml/min/1.73 m? compared with those with eGFR>60ml/
min/1.73 m2, proportion of AHA type IV atherosclerotic lesion
was higher for eGFR 30-59 ml/min/1.73 m?, therefore LV was
highest for eGFR 45-59 ml/min/1.73 m?. Similar findings have
also been noted for carotid atheroma progression.?* There are
limited data, however, on the histology of coronary plaque in

Vol.79, October 2015



Proteinuria and Coronary Plaque Composition

2267

80 7 [l Proteinuria
—_ s
= i [ No proteinuria
N’
£
= 60 1
@
> -
=
-,
= 40 T
=]
<
) o
S
=
g 20 A
R
o
A -

0 -

n=314 n=38 n=104 n=24
=60 45-59

eGFR (ml/min per 1.73m?)

Figure 1.

min/1.73m? without proteinuria. **P<0.05.

Three-dimensional integrated backscatter intravascular ultrasound analysis. Combined analysis based on estimated
glomerular filtration rate (eGFR) and absence or presence of proteinuria on dipstick urine test. For eGFR 45-59 ml/min/1.73m2,
subjects with proteinuria were significantly more likely to have higher percent lipid volume compared with those with eGFR >60ml/

n=45 n=12 n=8 n=10

30- 44 15-29

Table 4. Multivariate Indicators of Lipid-Rich Plaque (%LV 75th Percentile)
Simple regression

Multiple regression

Variables

OR 95% ClI
Male 2.40 1.38-4.17
Age (years) 1.01 0.99-1.03
BMI (kg/m?2) 1.00 0.95-1.06
Hypertension 1.18 0.77-1.80
Diabetes mellitus 1.19 0.81-1.74
Current smoking 1.57 1.04-2.36
HDL-C (mg/dl) 0.99 0.98-1.01
LDL-C (mg/dl) 0.99 0.99-1.00
Reduced eGFR (<60 ml/min/1.73m?2) 1.87 1.27-2.75
Presence of P (=1+) 2.21 1.36-3.58

P-value OR 95% CI P-value
0.002 2.28 1.29-4.00 0.004
0.29
0.99
0.45
0.37
0.031 1.38 0.91-2.11 0.13
0.87
0.42
0.001 1.76 1.18-2.61 0.006
0.001 1.85 1.12-3.06 0.016

%LV, percentage of lipid volume. Other abbreviations as in Tables 1,3.

living patients with various degrees of renal function. In the
present study, we showed that a mild degree of renal dysfunc-
tion (eGFR 45-59 ml/min/1.73m?) was significantly associ-
ated with lipid-rich plaque among patients with CAD. The
present findings may partially explain why patients with mild
renal dysfunction are at risk of vulnerable coronary plaque and
are likely to develop ACS.

Many cross-sectional and prospective studies have recently
reported the value of proteinuria to identify patients at high
risk of stroke and several acute cardiovascular events, includ-
ing myocardial infarction.?>2¢ A positive correlation between
the degree of proteinuria and the severity of the event has been
documented.?’” In addition, recent studies have found that

Circulation Journal

patients with both proteinuria and reduced eGFR are at the
highest risk for cardiovascular outcomes in a general popula-
tion.*?¥ These findings support the idea that proteinuria is a
predictor of adverse cardiovascular events independent of
eGFR, suggesting that there are distinct mechanisms underly-
ing the cardiovascular risks associated with proteinuria and
reduced eGFR.? In the present study, patients with proteinuria
had a significantly higher lipid plaque volume compared with
those without. Therefore, the presence of proteinuria in CAD
patients is an indicator of more vulnerable coronary plaque.
Moreover, the addition of proteinuria to kidney function was
associated with an increased prognostic value of lipid-rich
plaque, suggesting that proteinuria provides additional prognostic
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distal

Figure 2. Representative conventional and integrated backscatter intravascular ultrasound of coronary artery plaque in patients
(A) with or (B) without proteinuria. The percentage of lipid and fibrous volume were (A) 64.7% and 34.4% and (B) 40.0% and
56.1%. Blue, lipid lesion; green and yellow, fibrous lesion; red, high-signal lesion.

proximal

information beyond eGFR alone. This suggests that assess-
ments of both proteinuria and eGFR, in particular eGFR
45-59 ml/min/1.73 m?, are needed to better identify patients
with high-risk coronary plaque and to initiate appropriate
preventive measures earlier.

A number of plausible mechanisms have been proposed for
the atherogenic effects of proteinuria. First, a close relation-
ship has been found between the degree of proteinuria and
several inflammatory biomarkers such as C-reactive protein.>
Second, a strong association has been reported between pro-
teinuria and vascular endothelial dysfunction. Vascular endo-
thelial dysfunction as assessed on flow-mediated dilatation has
been shown to be impaired in individuals with proteinuria.3!
Although a direct pathological connection between proteinuria
and clinical atherosclerosis has not been fully established, there
is some indication that presence of proteinuria could relate to
the development of cardiovascular outcomes.®*? To the best of
our knowledge, the present study is the first to indicate the
predictive role of proteinuria for lipid-rich plaque in patients
with CAD. Further large studies are required to confirm the
present findings, and proteinuria may be a useful therapeutic
target for cardiovascular risk reduction in these patients. Fur-
thermore, proteinuria has been associated with several other
risk factors that may themselves be linked with atherosclerosis,

Circulation Journal

including diabetes, hypertension, and insulin resistance.33-5 In
the present study, however, even after adjustment for these
factors, the presence of proteinuria remained strongly associ-
ated with lipid-rich coronary plaque.

This study has several limitations. First, this was a single-
center study involving a relatively small number of advanced
CKD patients (stage IV, n=18; stage V, n=22); and patients
with severe calcified lesions that were difficult to pass and
evaluate using the IVUS catheter, were excluded. Recently, a
significant correlation was reported between coronary artery
calcification score and cardiovascular events in CKD patients,3¢
but there was no significant association between intracoronary
calcification and renal function in the present study. For this
reason, we excluded patients with severe calcified lesions, and
those with advanced CKD. A recent autopsy study had sug-
gested that coronary calcification is significantly increased in
more advanced CKD.?? Therefore we must review the selec-
tion bias. Second, single-spot urine test for measuring dipstick
proteinuria and serum creatinine may cause misclassification
of the true prevalence of CKD. Third, urinary protein excre-
tion was analyzed on dipstick urine alone, and not with a
quantitative and/or semi-quantitative method to detect albu-
minuria. High false-positive rates emphasize the need for
laboratory confirmation of positive dipstick results (>1+). A
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negative dipstick result (<trace), however, has a high negative
predictive value with minimal risk of missed diagnosis of
macroalbuminuria.’” Fourth, we obtained no information on
the duration of statin treatment, statin dose, pre-LDL-C level
and the plaque characteristics of non-culprit lesions.3*" There-
fore, we must review the influences of statin status on coro-
nary plaque characteristics. Finally, it is generally accepted
that the Modification of Diet in Renal Disease (MDRD) study
equation and CKD-Epidemiology Collaboration (CKD-EPI)
equation are used to evaluate eGFR in Caucasian subjects, but
this is not feasible for Japanese subjects, mainly due to their
smaller body muscle mass compared with Caucasian subjects.
Therefore, Japanese Society of Nephrology recommends
using the Japanese eGFR equation to evaluate eGFR among
Japanese patients.

Conclusions

Reduced eGFR and the presence of proteinuria were signifi-
cantly associated with the presence of lipid-rich plaque in
patients with CAD. The identification of patients at greater
risk of developing ACS is essential for the timely implementa-
tion of appropriate prevention strategies. The addition of pro-
teinuria to eGFR may be of value in the risk stratification of
patients with CAD.
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