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Impact of reduced renal function on prognosis in
Japanese patients with coronary artery disease:
a prospective cohort of Shinken Database 2007

Michinari Nakamura, Takeshi Yamashita, Junji Yajima, Yuji Oikawa, Ken Ogasawara, Hajime Kirigaya,
Koichi Sagara, Akira Koike, Hitoshi Sawada and Tadanori Aizawa

Patients with coronary artery disease (CAD) frequently have impaired renal function, but the prevalence and influence of renal
dysfunction on their prognosis in Japan remain uncertain. With a prospective study comprising all the new patients who had
visited our hospital between 2004 and 2007 (n=6562), we investigated the prevalence of renal dysfunction and its influence
on the prognosis of CAD patients. The glomerular filtration rate (GFR) was calculated by using the GFR equation used for the
Japanese population. Of those, 797 patients with CAD and blood tests available were analyzed (median follow-up periods of
693 days). Patients were further classified into four subgroups according to estimated GFR value (eGFR): normal (90 <eGFR,
12.2%), mildly impaired (60 <eGFR <90, 58.3%), moderately impaired (30 <eGFR <60, 23.6%) and severely impaired
renal function (eGFR <30, 5.9%). The 2-year survival and cardiovascular event (cardiac death, nonfatal myocardial infarction

or readmission for heart failure)-free rates were significantly different among the four subgroups: 98.9, 97.7, 89.3 vs.
67.8%, respectively (P<0.001 for trend), and 100, 98.8, 89.0 vs. 70.0%, respectively (P<0.001 for trend). The age- and
gender-adjusted mortality increased significantly in moderately impaired (hazard ratio (HR) 3.1, 95% confidence interval (Cl)
1.383-7.017) and in severely impaired subgroups (HR 10.1, 95% Cl 4.244-24.178) compared with those with eGFR

of 60 or more. After adjustment for baseline differences, eGFR was independently associated with death and cardiovascular
events (HR 0.983 and 0.981, 95% Cl 0.968-0.998 and 0.965-0.998, respectively). In conclusion, our study identified
the prevalence and association of eGFR with prognosis in Japanese patients with CAD, suggesting that strict care for not
only CAD but also renal dysfunction is needed for further prevention of cardiovascular events.
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INTRODUCTION

Coronary artery disease (CAD) is becoming more common in the
elderly as the mean age of the population increases in Japan.! Patients
with CAD have been believed to have more frequently impaired renal
function, and more reduced renal function may result in worse clinical
outcomes after revascularization for CADs.2® In addition, not only
have racial and geographic differences been reported to exist with
regard to the prevalence of chronic kidney disease and clinical out-
comes after revascularization, but also procedural differences in
revascularization between countries may affect clinical outcomes
after revascularization.”® In real medical practice, physicians should
always consider renal dysfunction in patients with preexisting or
suspected CAD as a significant predictor. Although the prevalence
of an estimated glomerular filtration rate (eGFR) in the general
Japanese population,®!! patients with heart failure!” or patients
with sleep-related breathing disorder'> has been reported earlier, the
prevalence of chronic kidney disease and long-term prognosis in

Japanese patients with CAD based on the eGFR value are less well
identified.

A prospective cohort study, the Shinken Database, was designed to
investigate the mortality and morbidity of Japanese patients with
cardiovascular diseases.!* In this study with this database, we evalu-
ated the distribution of an eGFR value and long-term prognosis in
Japanese patients with CAD according to the eGFR value.

METHODS

Study population

We have conducted a prospective cohort study named the ‘Shinken Database’
since 2004 to assess the clinical variables, mortality and morbidity of Japanese
patients with cardiovascular diseases.!* The study population comprised all the
new patients who had visited our hospital, the Cardiovascular Institute, in
Tokyo, between June 2004 and March 2007 and did not meet the exclusion
criteria, including patients who already had confirmed diagnosis of cancer and
had plans to receive treatments for it at the initial visits, patients living abroad,
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and patients visiting just one time without any examinations. Among the
database population, all patients diagnosed as CAD and receiving blood tests at
the initial visits were identified. The Cardiovascular Institute is a teaching
hospital with a cardiac catheterization laboratory and a cardiac surgery facility.

When written informed consent for entering the Shinken database was
obtained from the patient, all data were transmitted to the Shinken database
center at the hospital, and all their clinical outcomes were monitored by
medical recordings, mail and/or telephone contact with the patients. The
Ethical Committee in the Cardiovascular Institute granted ethical permission
for this study.

Definitions
Coronary artery disease encompasses silent myocardial ischemia, stable angina
pectoris, unstable angina, acute myocardial infarction and vasospastic
angina. Acute coronary syndrome was composed of unstable angina and
acute myocardial infarction. An eGFR was calculated by using the GFR
equation used for the Japanese population;'>!® GFR=194x (serum
creatinine) ~10%x (age) 70287 (0.739 if female). Chronic kidney disease was
defined as a baseline eGFR <60 m min~! per 1.73m2.!7 Angiographic signifi-
cant stenosis was defined as >50% stenosis. Target lesion revascularization
(TLR) was defined as percutaneous coronary intervention (PCI) for a treated
lesion during the index procedure or coronary artery bypass graft surgery
(CABG) after the index procedure.

This study included information on baseline characteristics of patients and
their cardiac history, risk factors, the first therapeutic strategies (PCI, CABG or
medical without invasive strategies) for CAD and medications at baseline.

Outcomes

We evaluated the prevalence of an eGFR and relationship between the eGFR
and number of diseased coronary arteries. The following clinical outcomes were
also investigated: all-cause death, the cardiovascular events composed of cardiac
death, nonfatal myocardial infarction or readmission for heart failure, and TLR
among patients undergoing PCI.

Statistical analysis

Categorical variables were compared using y>-test. Results for continuous
data were expressed as mean*s.d. Analysis of variance was performed to
compare distributed variables. Cumulative event curves were plotted by the
Kaplan—Meier method stratified according to the eGFR, and the difference was
tested by log-rank test. Pearson’s correlation coefficient was used to test the
association between the number of diseased coronary arteries and the eGFR.
The association between the baseline characteristics and the outcomes was
assessed using the Cox proportional hazards model by a stepwise procedure.
Covariates of presentation (presence or absence of acute coronary syndrome),
age, gender, presence or absence of diabetes mellitus, statin use, number
of diseased coronary arteries, ejection fraction, congestive heart failure on
admission and the eGFR value were used to construct a multivariate Cox
proportional hazards survival model by a stepwise procedure. Similarly,
covariates of presentation (presence or absence of acute coronary syndrome),
age, gender, congestive heart failure on admission, statin use, aspirin use,
number of diseased coronary arteries, ejection fraction value and the eGFR
value were used to construct a multivariate Cox proportional hazards cardio-
vascular event-free rates model by a stepwise procedure. Analyses of data were
performed using statistical software (SPSS version 14.0; SPSS Japan, Tokyo,
Japan). All P-values were two-sided, and significance was defined as P<0.05 for
all analyses.

RESULTS

Patient population

Six thousand five hundred and sixty-two patients were enrolled in the
Shinken Database 2004-2007 and followed up. Of the total, 822
patients were diagnosed as CAD, but 25 patients did not receive
blood tests at the initial visits. Therefore, the other 797 patients were
identified in this study. The median follow-up period was 693 days.
Patients were further classified into four subgroups according to the
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eGFR value using the GFR cutoffs from the National Kidney Founda-
tion: 97 patients (12.2%) had normal renal function (90 mlmin~! per
1.73m?<eGFR); 465 patients (58.3%) had mildly impaired renal
function (60 mlmin—! per 1.73 m?<eGFR and eGFR <90 mlmin~!
per 1.73m?); 188 patients (23.6%) had moderately impaired renal
function (30 mlmin—! per 1.73 m2<eGFR and eGFR <60 mlmin—!
per 1.73m?) (chronic kidney disease stage 3);'® and 47 patients (5.9%)
had severely impaired renal function (eGFR<30mlmin~! per
1.73m?) (chronic kidney disease stages 4 and 5).'® Figure 1 shows
the prevalence of the eGFR in all patients enrolled in the Shinken
Database 2004-2007 (n=6562) and in patients with CAD (n=797)
among the database, suggesting that patients with CAD had worse
renal function compared with all patients visiting our hospital. The
prevalence of chronic kidney disease in patients with CAD, in patients
with acute coronary syndrome and in all patients was 29.5, 31.6 and
19.9%, respectively (P<0.001).

Baseline characteristics

Baseline characteristics at the initial visits are shown in Table 1. The
mean eGFR was 68.0 + 22.2 mlmin~! per 1.73 m?% The rates of earlier
myocardial infarction and earlier CABG increased with declining
eGFR. Patients with decreasing eGFRs had a lower ejection fraction
and larger number of diseased coronary arteries. An eGFR correlated
negatively and significantly with the number of diseased coronary
arteries (r=—0.256, P<0.001). Acute coronary syndrome presented at
the initial visit was observed at similar rates among the four sub-
groups. However, the proportions of congestive heart failure at base-
line increased with declining eGFR value. Patients in the lowest
category of eGFR had the highest rate of diabetes mellitus. Although
a lower eGFR was associated with increasing age, this variable was
used in the determination of eGFR.

Therapeutic strategies and medications

The proportion of patients undergoing PCI or medical treatment
without invasive procedures was similar among the four subgroups,
but CABG was more frequently performed in patients with decreasing
eGFR (Table 2). Medications at baseline were similar among the four
subgroups except statin and diuretics. Patients with a lower eGFR
more often received diuretics but less often statin.

All patients Patients with CAD
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Figure 1 Prevalence of estimated glomerular filtration rate (GFR) at
baseline. Patients with coronary artery disease (CAD) (n=797) had worse
renal function compared with all patients visiting our hospital (n=6562).
The prevalence of chronic kidney disease in patients with CAD and in all
patients visiting the hospital was 29.5 and 19.9%, respectively (P<0.001).
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Table 1 Clinical characteristics

eGFR
Total (h=797) <30 (h=47) 30-60 (h=188) 60-90 (n=465) 90< (h=97) P for trend

Male gender, n (%) 621 (77.9) 35 (74.5) 139 (73.9) 370 (79.6) 77 (79.4) 0.405
Age, years 64.8+11.6 70.8+11.4 71.1+10.7 63.5+10.1 55.7+11.7 <0.001
Body mass index, kgm~2 24.0+3.33 22.2+3.93 23.6+3.32 24.3+3.08 24.3+3.84 <0.001
eGFR, mimin—! per 1.73m? 68.0+22.2 12.9+9.11 50.2+7.66 73.7+8.42 102.0+£12.9 <0.001
No. of diseased vessels, n 1.7+£1.0 2.3+£0.8 2.0+£1.0 1.6+£1.0 1.4+1.1 <0.001
History of CAD

Earlier M1, n (%) 214 (26.9) 18 (38.3) 73 (38.8) 105 (22.6) 18 (18.6) <0.001

Earlier CABG, n (%) 44 (5.5) 9(19.1) 14 (7.4) 20 (4.3) 1(1.0) <0.001

Earlier PCI, n (%) 140 (17.6) 8(17.0) 41 (21.8) 76 (16.3) 15 (15.5) 0.373
Presentation

ACS, n (%) 291 (36.5) 18 (38.3) 74 (39.4) 159 (34.2) 40 (41.2) 0.363
Comorbidity

Hypertension, n (%) 461 (57.8) 29 (61.7) 119 (63.3) 256 (55.1) 57 (58.8) 0.251

Dyslipidemia, n (%) 475 (59.6) 13 (27.7) 108 (57.4) 297 (63.9) 57 (58.8) <0.001

Hyperuricemia, n (%) 106 (13.3) 8(17.0) 44 (23.4) 43 (9.2) 11(11.3) <0.001

Diabetes mellitus, n (%) 255 (32.0) 25(53.2) 60 (32.1) 139 (29.9) 31(32.0) 0.014

Cigarette smoker, n (%) 451 (56.6) 24 (51.1) 93 (49.7) 271 (58.4) 63 (64.9) 0.056
Heart failure, n (%) 106 (13.3) 22 (46.8) 37 (19.7) 40 (8.6) 7(7.2) <0.001
Ejection fraction, % 61.0+13.5 49.6+17.0 58.1+15.7 63.1£11.8 61.9+11.5 <0.001

Abbreviations: ACS, acute coronary syndrome; CABG, coronary artery bypass graft surgery; CAD, coronary artery disease; eGFR, estimated glomerular filtration rate; MI, myocardial infarction; PCI,

percutaneous coronary intervention.

Table 2 Therapeutic strategy and medications

eGFR
Total (h=797) <30 (h=47) 30-60 (=188) 60-90 (n=465) 90< (h=97) P for trend
Therapeutic strategy
PCI, n (%) 426 (53.5) 24 (51.1) 93 (49.5) 254 (54.6) 55 (56.7) 0.578
Use of DES, n (%) 217 (27.3) 11 (23.4) 48 (25.5) 135 (29.1) 23 (23.7) 0.564
CABG, n (%) 90 (11.3) 5(10.6) 36 (19.1) 42 (9.0) 7(7.2) 0.001
Medical, n (%) 280 (35.1) 18 (38.3) 58 (30.9) 169 (36.3) 35(36.1) 0.561
Medication
ACE inhibitor, n (%) 116 (14.6) 5(10.9) 33(17.9) 67 (14.8) 11 (11.6) 0.431
ARB, n (%) 227 (28.5) 13 (28.3) 60 (32.6) 127 (28.0) 27 (28.4) 0.710
B-blocker, n (%) 282 (35.4) 16 (34.8) 71 (38.6) 162 (35.8) 33(34.7) 0.892
Statin, n (%) 346 (43.4) 11 (23.9) 83 (45.1) 208 (46.0) 44 (46.3) 0.037
Ca channel blocker, n (%) 350 (43.9) 15 (32.6) 78 (42.4) 210 (46.4) 47 (49.5) 0.215
Aspirin, n (%) 659 (82.7) 41 (89.1) 164 (88.6) 376 (83.0) 78 (82.1) 0.222
Cilostazol, n (%) 30(3.8) 3 (6.5) 7 (3.8) 13 (2.9) 7(7.4) 0.155
Ticlopidine, n (%) 418 (52.4) 22 (47.8) 106 (57.3) 241 (53.2) 49 (51.6) 0.611
Nicorandil, n (%) 267 (33.5) 15 (32.6) 67 (36.4) 151 (33.3) 34 (35.8) 0.872
Diuretics, n (%) 160 (20.1) 16 (34.0) 69 (36.7) 64 (13.8) 11(11.3) <0.001

Abbreviations: ACE inhibitor, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; DES, drug-eluting stents.

Clinical outcomes

During the median follow-up periods of 693 days, all-cause death,
cardiovascular events (cardiac death, nonfatal myocardial infarction
or readmission for heart failure) and TLR occurred in 45, 45 and 101
patients, respectively. The 2-year survival rates in patients with CAD
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were 98.9, 97.7, 89.3 and 67.8%, respectively (P<0.001 for trend)
(Figure 2a), and the 2-year cardiovascular event (cardiac death,
nonfatal myocardial infarction or readmission for heart failure)-free
rates were also significantly different among the four subgroups: 100,
98.8, 89.0 and 70.0%, respectively (P<0.001 for trend; Figure 2b).
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Cardiovascular events-free rate

Log-rank p<0.001
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Figure 2 Kaplan—-Meier survival curves (a) and cardiovascular event-free curves (b) according to the estimated glomerular filtration rate (GFR) value.
Both survival and event-free rates were significantly different among the four subgroups (both P<0.001). Cardiovascular events were composed of cardiac

death, nonfatal myocardial infarction or readmission for heart failure.

In the group of patients undergoing PCI as a first-line treatment for
CAD (n=426), the overall survival rates, cardiovascular event-free
rates and readmission for heart failure-free rates were significantly
different among the four subgroups (Figures 3a, 3b and 3¢); however,
unexpectedly, the incidences of TLR were similar regardless of the
difference of the eGFR value (Figure 3d).

The age- and gender-adjusted incidences of all-cause death and
cardiovascular events increased significantly in subgroups with eGFR
of 30-59 mlmin~! per 1.37 m? (hazard ratio (HR) 3.1 and 4.8, 95%
confidence interval (CI) 1.383-7.017 and 2.043-11.453, P=0.006 and
P<0.001, respectively) and in those with eGFR<30mlmin~! per
1.37m? (HR 10.1 and 13.5, 95% CI 4.244-24.178 and 5.345-34.326,
P<0.001 and P<0.001, respectively) compared with those without
chronic kidney disease.

Even after adjustment for confounding covariates, an eGFR was
independently associated with mortality and cardiovascular events
(HR 0.983 and 0.981, 95% CI 0.968-0.998 and 0.965-0.998, P=0.029
and 0.025, respectively). These findings also persisted among patients
undergoing PCI even after adjustment (HR 0.974, 95% CI 0.955-
0.922, P=0.005 for mortality, and HR 0.967, 95% CI 0.947-0.987,
P=0.002 for cardiovascular events).

DISCUSSION

This study is a prospective cohort, identifying the prevalence of the
eGFR in patients with CAD and also revealing that impaired renal
function was a significant independent risk factor for all-cause death
and cardiovascular events composed of cardiac death, nonfatal myo-
cardial infarction or readmission for heart failure in these patients.
These findings also persisted in patients undergoing PCI as a first-line
treatment for CAD. Although there has been limited information
showing the prevalence of chronic kidney disease and prognosis in
Japanese patients with CAD, this study identified the prevalence and
prognosis in such a population.

Prevalence of chronic kidney disease

Coresh et al.® reported that the prevalence of chronic kidney disease
was 13% in the United States. Wen et al.!” identified that the frequency
of chronic kidney disease was 11.9% in Taiwan. Reports from Japan

showed that 7-19% of adults have chronic kidney disease.”~!!:18:20
In addition, among Japanese patients with chronic heart failure or
sleep-related breathing disorder, the prevalence of chronic kidney
disease was reported to be 26.7 or 30.5%, respectively.!>!> In this
study, the prevalence of chronic kidney disease in all patients visiting
our hospital (n=6562), in patients with CAD (n=797) or in patients
with acute coronary syndrome (#n=291) was 19.9, 29.5 and 31.6%,
respectively. Compared with the prevalence of chronic kidney disease
in Western countries, the prevalence seems to be higher in Japan, and
the frequency of chronic kidney disease in patients with preexisting
cardiovascular disease or CAD was higher in this study compared with
that in the general Japanese population reported earlier. These
differences are partially explained by racial difference and by an
increase in other risk factors for chronic kidney disease, including
glucose intolerance, dyslipidemia and obesity in Japan.'® Anavekar
et al?! reported that the prevalence of chronic kidney disease in
patients suffering from acute myocardial infarction in Western
countries was 33.5%, consistent with the results of this study
(31.6% of acute coronary syndrome). Although the prevalence of
the eGFR in Japanese patients with CAD had not been well identi-
fied, this study showed the prevalence of chronic kidney disease in
the groups.

In this study, the rate of acute coronary syndrome on initial arrival
was high (approximately 40%) among patients with CAD, and heart
failure was also observed in 47% of patients with severely impaired
renal function. One of the probable reasons for these high proportions
was that some of the patients were transferred to our hospital for
further investigation and treatment because of severe cardiac compli-
cation. Therefore, we notify that the present findings could be
obtained on these important backgrounds, and it is possible that
this specific background somewhat influenced the prognosis.

Clinical outcomes

Weiner et al.?? reported that the presence of chronic kidney disease in
patients with preexisting cardiovascular disease was associated with an
increased risk for recurrent cardiovascular disease outcomes even after
adjustment for baseline differences. Cardarelli et al.?® showed that
among chronic kidney patients (eGFR <60 ml min~! per 1.73 m?), the
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Figure 3 Kaplan—-Meier survival curves (a), cardiovascular event-free curves (b), readmission for heart failure-free curves (c) and target lesion
revascularization (TLR)-free curves (d) among patients undergoing percutaneous coronary intervention (n=426) according to the estimated glomerular
filtration rate (GFR) value. Cardiovascular events were composed of cardiac death, nonfatal myocardial infarction or readmission for heart failure.

1-year all-cause mortality and major adverse cardiac event (myocardial
infarction, revascularization and death) after PCI were 13.3 and
31.3%, respectively. According to the APPROACH database,’* the
adjusted 8-year survival rates after PCI for CAD in the reference group
(serum creatinine <2.3mg per 100 ml), non-dialysis kidney disease
(serum creatinine >2.3 mg per 100 ml but not on dialysis) group and
dialysis group were 80.4, 32.7 and 41.2%, respectively. When we assess
the clinical outcome of patients with CAD, we should also consider
the differences in the therapeutic strategy and medications because the
frequency and procedure of revascularization for CAD are different
between the Western countries and Japan. This study identified the
2-year survival rates according to the eGFR value among the Japanese
population with CAD: 98.9% in 90mlmin~! per 1.37m?<eGFR,
97.7% in eGFR of 60-89 mlmin~! per 1.37m? 89.3% in eGFR of
30-59 mlmin~! per 1.37 m? and 67.8% in eGFR less than 30 ml min—!
per 1.37 m?, Furthermore, the age- and gender-adjusted incidences of
all-cause death and cardiovascular events increased significantly in the
moderately renal dysfunction subgroups (HR 3.1 and 4.8, respectively)
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and the severely renal dysfunction subgroups (HR 10.1 and 13.5,
respectively) compared with those without chronic kidney disease.
Therefore, this study revealed that the difference in survival rate even
among patients with chronic kidney disease was found to be strong
and significant. In addition, an eGFR value was an independent
predictor for all-cause death and cardiovascular events. Although
most of the risk of chronic kidney disease is due to its association
with other predictors for CAD, our results clearly showed that the
presence of chronic kidney disease remained an independent risk
factor for the clinical outcome of CAD.

Mechanisms by which impaired renal function increases the risk of
cardiovascular events are under investigation. Earlier reports showed
that a lower eGFR was associated with an increased number of
diseased vessels,2>27 which was consistent with this study. Patients
with chronic kidney disease have been believed to have elevated
inflammation markers, leading to a state of accelerated atherosclerosis,
which may partially cause worse clinical outcomes as an eGFR became
lower.2>28-30 QOther explanations may be conditions associated with



accelerated atherosclerosis and endothelial dysfunction such as oxida-
tive stress, anemia and fluid overload in chronic kidney disease.

In the United States Renal Data System database, the 2-year all-
cause survival in dialysis patients was 56.4% after CABG, 48.2% after
percutaneous transluminal coronary angioplasty and 48.4% after stent
implantation for CAD.?! In contrast, the 2-year survival rate of dialysis
patients was 79.6% in ]apan,32 and in this study, the 2-year survival
rate of patients with the eGFR less than 30 ml min~! per 1.73 m? was
67.8%. We did not classify the group of severely impaired renal
function into two groups: group with severely impaired renal function
without dialysis and group on dialysis. Therefore, we cannot strictly
compare each result, but the survival rate of our study patients
appears to be lower than that in Japanese dialysis patients. One of
the probable reasons may be the preexisting comorbidities of CAD in
the present study patients.

Repeat revascularization is a significant cardiovascular event
because restenosis is not always a benign clinical event.> However,
some earlier reports indicated that there was no difference in the
repeat revascularization rate between the chronic kidney disease group
and the normal renal function group.>»?> In this study, the rates of
TLR were also similar among the four subgroups despite the reduced
renal function. There are some probable explanations. First, patients
with severely impaired renal function may have frequently fatal events
before developing restenosis because the 2-year survival rate in the
subgroup was lower than 70%. Second, it is possible that physicians
hesitated to perform a coronary angiography and intervention repeat-
edly because of renal dysfunction in the moderately and severely
impaired renal function groups.

Limitations
There are several limitations in this study. First, we could not evaluate
the role of contrast-induced nephropathy after performing coronary
angiography and intervention procedure. However, the differences in
clinical outcomes according to the eGFR value at baseline persisted
even after adjustment. Second, the patients in this study were the
population visiting our hospital specializing in cardiovascular disease,
which might be potentially biased by the characteristics of the hospital
and study patients. However, we believe that it is important to show
the prevalence of the eGFR, contemporary treatment and clinical
outcomes of the population with CAD in a specialized hospital in
Japan. Third, although proteinuria seems to be a significant risk factor
for developing chronic kidney disease,>®*” in our hospital urinalysis
for proteinuria had not been performed routinely and therefore
chronic kidney disease stages 1 and 2 (the eGFR>60mlmin~! per
1.73 m? and proven renal dysfunction'®) were not identified. Accord-
ingly, more studies should be required for assessing the differences in
prognosis among patients with eGFR>90 mlmin~! per 1.73 m? and
the presence of proteinuria or its absence. Fourth, although patients
had many comorbidities, as shown in Table 1, and the underlying
etiology of renal dysfunction also varied from diabetic nephropathy to
hypertensive kidney disease, it was difficult to identify the cause of
chronic kidney disease in many cases. However, we believe that it is
important that the prognosis for patients with CAD was significantly
different according to the eGFR value on initial arrival regardless of
the various underlying etiologies. Finally, information on medications
during follow-up was not assessed. Nonetheless, we believe that the
findings of our study represent precise prevalence and prognosis, as we
performed this study using a highly accurate method for diagnosing
and following all cardiovascular events.

In conclusion, this study revealed that the incidence of chronic
kidney disease in patients with CAD was approximately as high as
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30% and that the risk of all-cause death or cardiovascular events
composed of cardiac death, nonfatal myocardial infarction or read-
mission for heart failure increased significantly with declining eGFR.
Even after adjustments for baseline differences and therapies, renal
dysfunction was a significant independent risk factor for all-cause
mortality and cardiovascular events in this population. In addition to
treatment for CAD, appropriate consideration and strict care for
chronic kidney disease is needed for further prevention of cardio-
vascular events in Japanese patients.
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