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Background: Renal insufficiency in the acute coronary syndrome (ACS) is associated with poor cardiac
outcome. In Asian populations, there are no data available for these associations.

Material and Method: Data was from the Thai ACS registry, only a new case of ACS. Clinical characteristics,
treatment strategies, in-hospital mortality and 1-year mortality were compared for patients with normal or
mild renal dysfunction (estimated glomerular filtration rate [eGFR] > 60 ml/minute/1.73 m?, n= 809 [44.5%)]),
moderate renal dysfunction (eGFR 30-60 ml/minute/1.73 m?, n = 706 [38.9%]), and severe renal dysfunction
(eGFR < 30 ml/minute/1.73 m?, n= 301 [16.6%)]).

Results: Of the 1,816 patients with mean follow-up 10.8 months, the mean age was 65 years, and 59.2 percent
of the groups were male. Patients with severe renal dysfunction were significantly older, less likely to be male
(45.2%, p < 0.001) and had a greater prevalence of diabetes (63.1%, p < 0.001) and hypertension (85.4%,
p < 0.001). In-hospital and 1-year mortality were 13.5% and 22.5% respectively. According to discharge
diagnosis, unadjusted hazard ratios for overall in-hospital mortality was statistically significant only in ST
elevation MI subgroup, hazard ratio was 2.73 (95% CI, 1.72 to 4.34) and 6.27 (95% CI, 3.78 to 10.4) for
moderate and severe renal dysfunction group, respectively. The risk of death for all types of ACS at I-year
follow up increased when eGFR decreased below 60 ml/minute/1.73 m?, the adjusted hazard ratio was 1.66
(95% CIL1.22 to 2.23) and 1.91 (95% CI,1.34 to 2.72) for moderate and severe renal dysfunction group,
respectively.

Conclusion: From Thai ACS registry, renal dysfunction at presentation is an independent predictor for the
overall 1- year mortality and appeared to associate with an increase in hospital mortality in the subsets with
STEMI.
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Acute coronary syndrome (ACS) included the
spectrum of conditions from unstable angina, non-ST
segment elevation myocardial infarction (NSTEMI), and
ST segment elevation myocardial infarction (STEMI).
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This serious cardiovascular condition causes major
morbidity and mortality throughout the world includ-
ing Thailand. These syndromes thereby represent a
wide spectrum of conditions from the standpoint of
diagnosis, treatment and shared common underlying
pathophysiological mechanisms. Renal function, as
measured by estimated glomerular filtration rate (¢éGFR),
has been shown in epidemiological studies and clinical
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trials to be an independent predictor of survival!-". A
breakpoint for increased risk of restenosis, recurrent
myocardial infarction (MI), congestive heart failure
(CHF) and cardiovascular death occurs below and eGFR
of 60 mL/min/1.73 m?, which roughly corresponds to a
serum creatinine of more than 1.5 mg/dL in the
general population®. This prognostic value has never
been studied in Thai ACS patients.

The objective of the present study was to
evaluate the prognostic impact of eGFR on in-hospital,
1-year mortality, and adverse cardiovascular composite
outcome in a large, non-selective, and broad spectrum
of patients with ACS.

Material and Method
Study sample

This was a sub-study of Thai Acute Coronary
Syndrome Registry, on behalf of The Heart Associa-
tion of Thailand under the Royal Patronage of H.M.
the King. The present study was a prospective cohort
analysis of Thai patients who were hospitalized for the
first ACS. Seventeen hospitals (13 government and 4
private) in Thailand were participating in the registry.
The present study included phase I (1 August 2002 to
30 April 2004) only in King Chulalongkorn Memorial
Hospital and all patients in phase I1 (1 May 2004 to 31
October 2004) of the registry. Patients, entered in the
registry, had to be at least 15 years old and patients
who presented with chest pains or symptoms sugges-
tive of ACS with ST-T change within 14 days. Data
were collected at each site by trained nurses using a
standardized case report form. Demographic charac-
teristic, medical history, presenting symptoms, diagno-
sis, cardiac marker and initial serum creatinine level,
medical treatment, revascularization and variety of hos-
pital outcome data were collected.

Measures of kidney function

Serum creatinine is commonly used to estimate
creatinine clearance, however, it is a poor predictor of
glomerular filtration rate.

Patients were categorized according to the
eGFR at baseline with the use of the four-component
abbreviated MDRD!? equation incorporating age,
race, sex, ad serum creatinine level e€GFR = 186 x (serum
creatinine level [in milligrams per deciliter])!*x (age
[in years])02%,

Degree of renal function was stratified accord-
ing to stages of renal dysfunction, adapted from the
National Kidney Foundation®. The eGFR was classified
into three groups: normal or minimal renal dysfunction
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(> 60 ml per minute per 1.73 m?; n=809), moderately
renal dysfunction (30-60 ml per minute per 1.73 m?
n = 706) and severe renal dysfunction (< 30 ml per
minute per 1.73 m? n=301).

Outcomes

The present study’s primary end points were
death from any causes, and the secondary end points
were death from cardiac causes, congestive heart
failure, and cerebrovascular events. Death was identi-
fied from death certification from Department of
Provincial Administration, Ministry of Interior, Royal
Thai government.

Statistical analysis

All continuous data were expressed as mean
+ standard deviation and categorical data were ex-
pressed as frequencies and percentages. Analysis of
variance was used for the analysis of continuous
variables and Chi-square test or fisher’ exact test, as
appropriate, were used to compare categorical and
dichotomous variables.

In-hospital mortality and survival time were
calculated from the date of admission to the hospital
for ACS to date on which the data were censored or on
which end point (including in-hospital death) was
reached.

One-year mortality was estimated and plotted
as Kaplan-Meier curves, stratified according to the eGFR
and the log-rank test was used for comparison between
groups. A Cox proportional-hazards regression model
was used to evaluate the independent effect of the
eGFR on patients’ survival. Covariates were selected
for a final model by a stepwise forward variable-selec-
tion procedure. The data were censored if a patient
was still alive at the end of the present study, or was
lost to follow-up. Hazard ratios with 95 percent con-
fidence intervals were calculated for all pair wise com-
parisons. A p-value < 0.05 was considered statistically
significant.

All data analyses were performed with SPSS
software (version 13.0). The institutional Ethic Com-
mittee of each collaborating institution approved the
present study.

Results

The present study included 1,908 patients who
had ACS. The authors excluded 98 patients from the
present study because of no initial serum creatinine
level (52 patients) and nationality was non-Thai popu-
lation (46 patients).
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Table 1. Baseline characteristic of the patients according to the estimated GFR

Variables GFR (mL/min/1.73 m?)
All p-value
<30 30-60 > 60 (n=1816)
(n=301) (n=706) (n=2809)
Age - yr
Mean (SD) 69.8 (10.6) 68.8(10.1) 60.2(12.2) 65.2 (11.9) <0.001*
Range 42-99 34-94 26-95 26-99
Male sex - (%) 45.2 53.4 70.0 59.4 <0.001
Medical History - (%)
DM 63.1 44.8 357 43.8 <0.001
HT 85.4 73.2 522 65.9 <0.001
Dyslipidemia 64.1 67.7 71.1 68.6 0.204
Family history 6.8 8.8 15.0 11.2 <0.001
Smoking history - Currently smoking (%) 143 16.7 29.8 22.1 <0.001
Clinical presentation - (%)
Chest pain 82.1 83.9 92.0 87.2 <0.001
Cardiac dyspnea 53.2 40.7 20.4 33.7 <0.001
Shock 15.3 9.9 6.7 9.4 <0.001
Post cardiac arrest 5.6 5.1 4.0 4.7 0.394
Diagnosis - (%) <0.001
ST-elevation MI 23.6 30.7 47.8 37.2
Non ST-elevation MI 65.8 44.3 29.9 41.5
Unstable angina with ST-T change 10.6 249 222 21.4
Initial serum creatinine level (mg %)
Mean (+ SD) 4.05(2.87) 1.48(0.29) 0.95(0.20) 1.67 (1.61) <0.001*

* One-Way ANOVA

** GFR denotes glomerular filtration rate, SD standard deviation, DM diabetes mellitus, HT hypertension, MI myocardial

infarction and SD standard deviation

Demographic characteristics

Table 1 shows baseline characteristics of the
patients with a diagnosis of ACS at the time of hos-
pitalization according to the eGFR. There were 1,816
patients in the final analysis, 59.4 percent of the group
were men, 5 percent were 45 years of age or less, 15.2
percent were 45 to 54 years old, 23.5 percent were 55
to 64 years old, and 33.2 percent were 65 to 74 years
old, and 23.1 percent were 75 years old or more. Patients
with severe renal dysfunction were significantly older,
more likely to be women, and had a greater prevalence
of diabetes and hypertension.

Cardiac dyspnea and shock prior to admission
were observed more frequently as the degree of renal
dysfunction worsened. In patients with severe renal
dysfunction, diagnosis of STEMI were seen less often
as renal impairment increased, in contrast to the diag-
nosis of NSTEMI.

The mean length of hospital stay was 9.2 days
for patients with normal or minimal renal dysfunction,
10.9 days for patients with moderate renal dysfunc-
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tion, and 12.4 days for those with severe renal dys-
function. Diagnoses of STEMI, NSTEMI and UA with
ST-T change were 37%, 42% and 21% of the patients,
respectively. STEMI were likely to have normal or
minimal renal dysfunction, in contrast to patients with
NSTEMI, of which more presented with severe renal
dysfunction.

The mean follow-up after ACS was 0.91 years
(251-75%0.02-1.45 years). The vital, follow-up status
data were incomplete in 546 patients (31.1%). The
baseline characteristic were indifferent between groups,
except, patients with unknown vital status at follow-up
and were more likely to be older (age > 60 years old:
72.5% vs. 67.4%), more likely to be diagnosed of UA
with ST-T change (25.6% VS 19.4%), less likely to have
shock prior to admission (5.4% vs. 11.2%) and post
cardiac arrest prior to admission (2.8% vs. 5.6%).

Treatment
The pharmacological treatment during hos-
pitalization and discharge of patients with ACS is
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Table 2. Treatment during index of hospitalization, according the estimated GFR

GFR (mL/min/1.73 m?)

Variables All p-value
<30 30-60 > 60 (n=1,816)
(n=301) (n=706) (n=2809)

Aspirin - (%) 89.0 95.0 96.4 94.7 <0.001
Statin - (%) 71.1 81.7 85.7 81.7 <0.001
Beta-blocker - (%) 41.9 59.8 67.7 60.4 <0.001
ACEI - (%) 28.6 63.3 69.3 60.2 <0.001
ADP inhibitor - (%) 53.8 58.4 63.2 59.7 0.012
Nitrate - (%) 80.7 83.3 69.3 60.2 0.506
LMWH - (%) 60.1 65.3 68.9 66.0 0.021
Heparin - (%) 25.6 20.7 20.0 21.2 0.120
Calcium channel blocker - (%) 30.6 17.6 10.9 16.7 <0.001
GP IIb/IIIa inhibitor - (%) 5.6 6.7 13.8 9.7 <0.001
A2A - (%) 4.0 8.5 6.8 7.0 0.035
Procedures

Coronary angiogram - (%) 35.9 46.9 59.8 50.8 <0.001

PCI - (%) 19.3 26.3 37.0 29.9 <0.001

CABG - (%) 53 52 7.0 6.1 0.285

* GFR denotes glomerular filtration rate, ADP inhibitor adenosine diphosphate inhibitor, ACEI angiotensin-converting
enzyme inhibitor, GP IIb/Illa glycoprotein IIb/Illa, LMWH low molecular-weight heparin, A2A angiotensin II receptor
antagonist, PCI percutaneous coronary intervention, and CABG coronary artery bypass graft

listed in Table 2. Aspirin was prescribed in more than
90 percent of the patients. Patients with severe renal
dysfunction received risk modifying cardiovascular
drugs, such as, aspirin, ACEI, beta-blockers, ADP in-
hibitors and statins less than other groups. Coronary
angiogram and PCI were performed less frequently
when eGFR worsened. Coronary artery bypass graft
was performed in 6 percent of patients with no dif-
ference between groups according to the eGFR.

Mortality

The overall in-hospital and 1-year mortality
were 13.5 percent and 22.5 percent, respectively (Table 3).
Renal dysfunction was associated with increasing
in-hospital and 1-year mortality rates. The composite
cardiovascular end point and its individual components,
except death from cardiovascular cause and stroke, were
statistical significantly more common among patients
with a lower ¢GFR at baseline than among those with
the highest eGFR (Table 3).

Using the group with an eGFR of more than
60 ml per minute per 1.73 m? as the reference group
yielded adjusted hazard ratios for death from any cause
that increased as eGFR declined (Table 4). Adjusted
hazard ratio for death from any cause were 1.66 (95%
confidence interval (CI), 1.22 to 2.23) and 1.91 (95% CI,
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1.34 t0 2.72) for moderate and severe renal dysfunction
group, respectively.

In sub-group analysis, unadjusted hazard
ratios for in-hospital death from any cause was statis-
tically significant only in the STEMI group (Table 5),
hazard ratio were 2.73 (95% CI, 1.72 to 4.34) and 6.27
(95% CI, 3.78 to 10.4) for moderate and severe renal
dysfunction group, respectively. In addition, unad-
justed hazard ratios for death from any cause at follow
up were statistically significant in all groups of ACS,
except in the UA group with moderate renal dysfunc-
tion. The highest risk of death was in the STEMI group
with severe renal dysfunction, hazard ratio was 7.53
(95%CL 4.99t0 11.35).

The rate of cumulative survival at follow-up
(Fig. 1) was 86.7 percent in the normal or minimal renal
dysfunction group, compared with 75.4 percent in the
moderate renal dysfunction group and 58.1 percent in
the severe renal dysfunction group (overall p<0.001).

The effects of independent predictors of in-
hospital mortality from any cause were examined by the
cox proportional-hazards model. Table 6 summarizes in-
dependent predictors of in-hospital mortality. The most
powerful predictors of in-hospital mortality were history
of shock prior to admission, congestive heart failure
(killip 4), and arrhythmia during hospitalization. Patients
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Table 3. End point events occurring during hospitalization and at 1-year follow up

End point GFR (mL/min/1.73 m?) All p-value
(n=1816)
<30 30-60 > 60
(n=301) (n="706) (n=2809)
During hospitalization
Death from any cause - (%) 25.6 14.0 8.5 13.5 <0.001
Composite end point - (%)* 73.1 56.9 37.7 51.0 <0.001
Death from cardiac cause - (%) 68.8 76.8 60.9 69.8 0.085
Pumping failure - (no.) 36 51 26 113
Mechanical complication - (no.) 2 4 8 14
Arrhythmia - (no.) 15 21 8 44
Congestive heart failure - (%) 67.4 523 34.1 46.7 <0.001
Killip 2 - (%) 41.2 443 58.2 48.1
Killip 3 - (%) 26.8 26.4 19.0 24.1
Killip 4 - (%) 32.0 293 22.8 27.8
Cerebrovascular accident - (%) 1.3 3.8 1.5 24 0.005
Ischemic stroke - (no.) 3 22 9 34
Hemorrhagic stroke - (no.) 1 3 1 5
Ischemic + Hemorrhagic stroke - (no.) 0 1 2 3
Major bleeding 10.3 5.5 3.7 5.5 <0.001
Length of hospital stay (mean[days], SD) 124 (12.2) 109(13.3)  9.2(11.6) 10.4 (12.4) <0.001%*
1-year follow up
Death from any cause - (%) 41.9 24.6 133 22.5 <0.001

* One-Way ANOVA

** GFR denotes glomerular filtration rate and SD standard deviation
8 Composite end point consists of cardiovascular death, congestive heart failure and cerebrovascuar accident

Table 4. Results of Cox proportional-hazards model of death from all causes at 1-year follow up*

Estimated GFR Adjusted HR 95% CI p-value
> 60 mL/min/1.73 m? 1.00

30-60 mL/min/1.73 m? 1.66 1.22-2.23 0.004
<30 mL/min/1.73 m? 1.91 1.34-2.72 0.007

* The analyses were adjusted for age, sex, the presence or absence of diabetes, hypertension, dyslipidemia, smoking, family
history of CAD, dyspnea, chest pain, shock prior to admission, and cardiac arrest prior to admission, congestive heart
failure, Killip classification (> 1), arrhythmia, major bleeding, revascularization (PCI or CABG) and medical treatment (ASA,

ACEI, pB-blocker and statin)
" This group served as the reference group

who received medication (ACEI, beta-blockers and
statins) and revascularization during hospitalization
(PCI and CABG) was associated with reduction in risk.

Table 7 summarizes independent predictors
of mortality from any cause at mean follow up 10.8
months. Patients aged more than 60 years old, history
of cardiac arrest prior to admission, STEMI, conges-
tive heart failure (killip 4) and arrhythmia during hos-
pitalization (combined of heart block and ventricular
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tachycardia/ventricular fibrillation) were the most
powerful predictors of mortality at follow up. There was
a reduced risk of death from any cause if the patients
received aspirin, ACEI, beta-blocker, statin and revas-
cularization during hospitalization PCI or CABG).

Discussion

The present study clearly delineates and
extends a previous study of the relation between renal
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Table 5. Unadjusted hazard ratio of death from all cause according to diagnosis and eGFR

eGFR (mL/min/1.73 m?)

Unadjusted Hazard Ratio (95% CI)

UA NSTEMI STEMI
In-hospital
> 607 1.00 1.00 1.00
30-60 1.51 (0.43-5.37) 0.85 (0.54-1.34) 2.73 (1.72-4.34)*
<30 3.06 (0.67-13.84) 1.23 (0.79-1.95) 6.27 (3.78-10.40)*

1-Year follow up
> 607
30-60
<30

1.00
1.75 (0.89-3.44)
4.16 (01.67-10.38)*

1.00
1.45 (1.01-2.07)*
2.46 (1.70-3.55)*

1.00
3.36 (2.32-4.86)*
7.53 (4.99-11.35)*

* Statistical significant, p <0.05

** eGFR denotes estimated glomerular filtration rate, CI confidence interval, UA unstable angina with ST-T change, NSTEMI
non ST elevation MI, STEMI ST elevation MI

" This group served as the reference group

Table 6. Results of Cox proportional-hazards model of in-hospital death from all causes*

Factors Adjusted HR 95% CI p-value
History of shock prior to admission 1.75 1.25-2.44 0.001
History of cardiac arrest 1.53 1.06-2.20 0.022
Congestive heart failure

Killip 1 1.007

Killip 2 1.17 0.75-1.83 0.482

Killip 3 1.59 1.01-2.52 0.046

Killip 4 1.92 1.26-2.92 0.002
Arrhythmia during hospitalization

No arrhythmia 1.007

Heart block (HB) 2.34 1.40-3.89 0.001

Ventricular arrhythmia (VT or VF) 2.75 1.99-3.81 <0.001

HB + VT/VF 7.96 4.50-14.07 <0.001
PCI 0.69 0.50-0.97 0.030
CABG 0.30 0.17-0.54 <0.001
Beta-blocker 0.45 0.32-0.63 <0.001
Statin 0.34 0.25-0.46 <0.001
ACEI 0.28 0.21-0.38 <0.001

" This group served as the reference group

* The analyses were adjusted for age, sex, diagnosis, the presence or absence of diabetes, hypertension, dyslipidemia,
smoking, family history of CAD, dyspnea, chest pain, shock prior to admission and cardiac arrest prior to admission,
congestive heart failure, Killip classification (> 1), arrhythmia, major bleeding, revascularization (PCI or CABG) and medical
treatment (ASA, ACEL B-blocker and statin)

** HR denotes hazard ratio, CI confidence interval, HB heart block (only second degree AV block or third degree AV block),
HR hazard ratio, VT ventricular tachycardia, VF ventricular fibrillation, PCI percutaneous coronary intervention, CABG
coronary artery bypass graft and ACEI angiotensin converting enzyme inhibitor

dysfunction and adverse clinical outcomes among of ACS) patients with moderate and severe renal dys-
patients with broad spectrum of ACS. function were associated with increased risk of in-hos-

According to discharge diagnosis, unad- pital death from all causes. These findings are in agree-
justed analysis showed only STEMI (not for all types ment with the study of Gibson et al' who studied
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Fig. 1 Kaplan-Meier estimates of the cumulative survival at 1-year follow up, according to the estimated GFR at baseline

Table 7. Results of Cox proportional-hazards model of death from all causes at 1-year follow up*

Factors Adjusted HR 95% CI p-value
Age > 60 years 1.98 1.49-2.63 <0.001
Cardiac arrest 1.63 1.17-2.28 0.004
Diagnosis

Unstable angina 1.007

Non-ST elevation MI 1.50 1.04-2.16 0.029

ST-elevation MI 1.96 1.33-2.89 0.001
Congestive heart failure

Killip 1 1.007

Killip 2 1.71 1.26-2.32 0.001

Killip 3 1.93 1.38-2.71 <0.001

Killip 4 3.06 2.21-4.22 <0.001
Arrhythmia during hospitalization

No arrhythmia 1.007

Heart block(HB) 1.33 0.84-2.08 0.221

Ventricular arrhythmia (VT or VF) 2.25 1.70-2.97 <0.001

HB + VT/VF 5.51 3.17-9.60 <0.001
PCI 0.58 0.45-0.76 <0.001
CABG 0.55 0.35-0.86 0.009
Aspirin 0.49 0.36-0.68 <0.001
Beta-blocker 0.56 0.45-0.71 <0.001
Statin 0.42 0.33-0.52 <0.001
ACEI 0.48 0.38-0.60 <0.001

* This group served as the reference group

* The analyses were adjusted for age, sex, diagnosis, the presence or absence of diabetes, hypertension, dyslipidemia,
smoking, family history of CAD, dyspnea, chest pain, shock prior to admission and cardiac arrest prior to admission,
congestive heart failure, Killip classification (> 1), arrhythmia, major bleeding, revascularization (PCI or CABG) and medical
treatment (ASA, ACEIL B-blocker and statin)

** Abbreviated as in Table 6
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patients with STEMI, identified the graded associa-
tion between renal dysfunction on the presentation with
increased 30 days mortality. Furthermore, from the
GRACE"? study, using data from nearly 12,000 patients
with all types of ACS, creatinine clearance is an impor-
tant independent predictor of hospital death. Those
with moderate (¢GFR 30-60 ml/min) and severe renal
dysfunction (¢GFR <30 ml/min) were almost two (odds
ratio 2.09, 95% CI 1.55 to 2.81) and four times (odds
ratio 3.71,95% CI 2.57 to 5.37) more likely to die com-
pared to patients with normal or minimal renal dys-
function (eGFR > 60ml/min). It also demonstrated that
patients with ACS and renal dysfunction were less
likely to be treated with aspirin, beta-blockers, ACEI,
and statins. Furthermore, they underwent coronary
angiography and PCI less frequently during the index
of hospitalization. Therefore, not using management
strategies demonstrated improvement in outcomes.
These findings are consistent with other published
studies®!319. From the present study, there were
several potential explanations why patients with renal
dysfunction at presentation of ACS have unfavorable
outcomes; excess co-morbidities (old age, DM, HT) and
under use of cardioprotective therapies (therapeutic
nihilism).

Major bleeding was observed more often
as renal dysfunction worsened. These findings are
probably a result of decreased platelet function, and
consistent with data from several other studies!"!?.

Limitations

The present study has several limitations.
First, the authors cannot comment on the effect of
worsening renal function during hospitalization on
the risk of adverse outcomes. Second, the authors did
not address the influence of cardiovascular pharmaco-
logical treatment in the aspect of doses, type of drugs,
and compliance during hospitalization and discharge.
Third, although the MDRD equation is a reliable means
of estimating the GFR as the serum creatinine level is
influenced by nonrenal factors, the accuracy of the
use of the MDRD equation for non-white populations
(including Thai) other than black is unknown. Finally,
this analysis is a non-randomized, retrospective in na-
ture and as such, it is possible that both identified and
unidentified confounders may have influenced the out-
comes. The authors used multivariable analysis in an
attempt to reduce the bias inherent in this type of study.

Conclusion
Renal dysfunction at presentation is an in-
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dependent, graded association with higher in-hospital
(STEMI) and 1-year mortality in patients with a broad
range of ACS.

Acknowledgements

The Heart Association of Thailand under the
Royal Patronage Thai Health Promotion Foundation
Clinical Research Collaboration Network (CRCN)
Health Systems Research Institute (HSRI).

References

1. Al SuwaidiJ, Reddan DN, Williams K, Pieper KS,
Harrington RA, Califf RM, et al. Prognostic impli-
cations of abnormalities in renal function in patients
with acute coronary syndromes. Circulation 2002;
106: 974-80.

2. Anavekar NS, McMurray JJ, Velazquez EJ, Solomon
SD, Kober L, Rouleau JL, et al. Relation between
renal dysfunction and cardiovascular outcomes
after myocardial infarction. N Engl J Med 2004;
351:1285-95.

3. BestPJ, Lennon R, Ting HH, Bell MR, Rihal CS,
Holmes DR, et al. The impact of renal insufficiency
on clinical outcomes in patients undergoing percu-
taneous coronary interventions. J Am Coll Cardiol
2002;39:1113-9.

4. Herzog CA, Ma JZ, Collins AJ. Poor long-term
survival after acute myocardial infarction among
patients on long-term dialysis. N Engl J Med 1998;
339:799-805.

5. Hobbach HP, Gibson CM, Giugliano RP,
Hundertmark J, Schaeffer C, Tscherleniak W, et al.
The prognostic value of serum creatinine on ad-
mission in fibrinolytic-eligible patients with acute
myocardial infarction. J Thromb Thrombolysis
2003; 16: 167-74.

6. Wright RS, Reeder GS, Herzog CA, Albright RC,
Williams BA, Dvorak DL, et al. Acute myocardial
infarction and renal dysfunction: a high-risk com-
bination. Ann Intern Med 2002; 137: 563-70.

7. Chertow GM, Normand SL, Silva LR, McNeil
BJ. Survival after acute myocardial infarction in
patients with end-stage renal disease: results
from the cooperative cardiovascular project. Am J
Kidney Dis 2000; 35: 1044-51.

8. McCullough PA. Why is chronic kidney disease
the &quot;spoiler&quot; for cardiovascular out-
comes? J Am Coll Cardiol 2003; 41: 725-8.

9. National Kidney Foundation. K/DOQI clinical
practice guidelines for chronic kidney disease:
evaluation, classification and stratification. Am J

39

10/24/07, 10:28 AM



Kidney Dis 2002; 39(2 Suppl 1): S1-266. registry of acute coronary events (GRACE). Heart

10. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers 2003;89:1003-8.

N, Roth D. A more accurate method to estimate  13. Shlipak MG, Heidenreich PA, Noguchi H, Chertow
glomerular filtration rate from serum creatinine: a GM, Browner WS, McClellan MB. Association of
new prediction equation. Modification of diet in renal insufficiency with treatment and outcomes
Renal Disease Study Group. Ann Intern Med 1999; after myocardial infarction in elderly patients.
130:461-70. Ann Intern Med 2002; 137: 555-62.

11. Gibson CM, Pinto DS, Murphy SA, Morrow DA, 14. McCullough PA, Sandberg KR, Borzak S, Hudson
Hobbach HP, Wiviott SD, et al. Association of MP, Garg M, Manley HJ. Benefits of aspirin and
creatinine and creatinine clearance on presenta- beta-blockade after myocardial infarction in
tion in acute myocardial infarction with subsequent patients with chronic kidney disease. Am Heart J
mortality. JAm Coll Cardiol 2003; 42: 1535-43. 2002; 144:226-32.

12. Santopinto JJ, Fox KA, Goldberg RJ, Budaj A, 15. Beattie JN, Soman SS, Sandberg KR, Yee J, Borzak S,
Pinero G, Avezum A, et al. Creatinine clearance and Garg M, et al. Determinants of mortality after myo-
adverse hospital outcomes in patients with acute cardial infarction in patients with advanced renal
coronary syndromes: findings from the global dysfunction. Am J Kidney Dis 2001; 37: 1191-200.

msldnisvirueadaluniswainsallsalugilaaiilu acute coronary syndrome (ACS)

nsatgl WAN, wau ASNlTAs, NUWT UMEESALaT, 9 gy niyausddldd, um ATIImUINa,
guna ilan wysal, 59 994 sAULlsINg

DAUAS: AnnIsAnE e I EnLdIn 9L IaR AR AasEiAIN WRUETY outcome Tuglage
il ACS ust “wisLlsznanauaz hugdnansSusendalsiidosyatudi
ngiss 9A: Lﬁ@ﬁnmn’)ﬂ‘*z’fm71/1"7\7'7147/@0Zm’lumiwmm‘m‘fm‘ﬁ'ﬂu
AUAZIBNIS: LﬁumﬂnummwﬂoE/wmrumimi_«mmz/ acute coronary syndrome (ACS) 411n19
mmuyuwﬂoﬂiufm\?nvi Thai Acute Coronary Syndrome Registry Imeigansaizsng | nadin sl
nssnEuazemme lulraneuia uash 1 o fmmz/dzmmﬂumiwwm'ﬂmYm‘z/zi/nmw@wm/ﬂmmﬂu@ﬂ
(estimated GFR {eGFR} > 60 ml/minute/1.73 m’ n = 809 [44.5%]) n15viauaedladninAt unany (eGFR
30-60 mi/minute/1.73 m’, n = 706 [38.9%])UA “luﬂ@mwmrmmwm?mmmﬂnmmn (€GFR < 30 mil/minute/
1.73 m’, n = 301 [16.6%])
NANIFANEY: 91U I9E ACS 41191 1,816 A fmwmmm?ummmmwwﬂw 10.8 191 WU mﬂmm/
winry 65.2 T wlunAnie 59.2% N?J’JEIWJI’)’WW’N’)L!".IIENZMN@?JHEIJJ’?ﬂiI@’?E/L@@EIJJ’)ﬂﬂCJ’? 69.8 il wiguAy
68.8 T uaz 60.2 U, p < 0.001) hunwaradesndy (45.2% Wguny 53.4% uas 70.0%, p < 0.001) uasd
@wmwmwmmﬂﬂmmmmmnm'7 (63.1% mz/um_/ 44.8% uaz 35.7%, p < 0.001) amgee lulsaneuia
uasd 1 1970 13.5% uaz 22.5% AINAIAL LJJ@2“17f7’)?QH@@EILJJ@@@ﬂ@WﬂTNWE/’)U’)@ W71 unadjusted hazard
ratio wsuamssesIn lulsaneuia Yuwﬂof;/mﬂu STEMI iy 2.73 (95% Cl, 1.72-4.34) Uas 6.27
(95% Cl, 3.78-10.4) wmm/oﬂmmWmmmfmmem/nmmuﬂmm@mmﬂnmmnmmmu BRTIBEITIN
YUNﬂQHWﬂLLUU%@d ACS LW;U"ZIMJJ@ eGFR @mmmmv 60 Nﬂ/lm‘Vl/ 773 ) Tneidan adjusted hazard ratio
WAL 1.66 (95% Cl, 1.22-2.23) uag 1.91 (95% Cl, 1.34-2.72) Yumﬂqwmwmmwm IndimiinAtunana
wasAaLnANINAINAIAL

q1l: nsvieuzeslafiiangi independent_predictor wiugnsmglulsangunalugiloy STEMI uas
@mvmmmmmywﬂoyiﬂ 1 ﬂ?/@mﬂoﬂ ACS 7NuuA

¢

e

40 J Med Assoc Thai Vol. 90 Suppl. 1 2007

40 10/24/07, 10:28 AM



