
640  Rev Esp Cardiol. 2010;63(6):640-8 

Validation of the GRACE Risk Score for Predicting Death 
Within 6 Months of Follow-Up in a Contemporary Cohort  
of Patients With Acute Coronary Syndrome
Emad Abu-Assi, José M. García-Acuña, Carlos Peña-Gil, and José R. González-Juanatey

Servicio de Cardiología y Unidad Coronaria, Hospital Clínico Universitario de Santiago de Compostela, 

Instituto de Investigaciones Sanitarias (IDIS), Santiago de Compostela, A Coruña, Spain

ORIGINAL ARTICLE

Correspondence: Dr. E. Abu-Assi. 
Hospital Clínico Universitario. Servicio de Cardiología. 
Avda. Choupana, s/n. 15706 Santiago de Compostela. A Coruña. España. 
E-mail: eabuassi@yahoo.es 
 
Received September 29, 2009. 
Accepted for publication December 23, 2009.

Introduction and objectives. The Global Registry 

of Acute Coronary Events (GRACE) risk score provides 

an estimate of the probability of death within 6 months 

of hospital discharge in patients with acute coronary 

syndrome (ACS). Our aim was to assess the validity of this 

risk score in a contemporary cohort of patients admitted 

to a Spanish hospital.

Methods. The study involved 1,183 consecutive 

patients with ACS evaluated between February 2004 and 

February 2009. Their vital status was determined 6 months 

after hospital discharge and the validity of the GRACE risk 

score was evaluated by assessing its calibration (Hosmer-

Lemeshow test) and its discriminatory capacity (area 

under the receiver operating characteristic [ROC] curve).

Results. In total, 459 (38.8%) patients were admitted 

for ST-elevation myocardial infarction (STEMI) and 724 

(61.2%) for non-ST-elevation myocardial infarction 

(NSTEMI). Percutaneous revascularization was performed 

in 846 (71.5%). The median GRACE risk score was 121 

[interquartile range, 96-144]. Mortality 6 months after 

discharge was 4.4%. The calibration of the GRACE risk 

score was acceptable (Hosmer-Lemeshow, P>.2) and its 

discriminatory capacity was excellent: the area under the 

ROC curve was 0.86 (95% confidence interval [CI], 0.807-

0.916) for all patients, 0.9 (95% CI, 0.829-0.975) for those 

with STEMI and 0.86 (95% CI, 0.783-0.927) for those with 

NSTEMI.

Conclusions. The GRACE risk score for predicting 

death within 6 months of hospital discharge was validated 

and can be used in patients with ACS. It would be wise to 

include the GRACE risk score in the medical records of 

these patients.
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Prognosis.

Validación en una cohorte contemporánea  
de pacientes con síndrome coronario agudo  
del score GRACE predictor de mortalidad  
a los 6 meses de seguimiento

Introducción y objetivos. El score GRACE permi-

te estimar la probabilidad de muerte a los 6 meses del 

alta hospitalaria en los pacientes con síndrome coronario 

agudo (SCA). Nuestro objetivo fue validar este score en 

una cohorte contemporánea de pacientes ingresados en 

un hospital de España.

Métodos. Desde febrero de 2004 a febrero de 2009, 

se evaluó a 1.183 pacientes consecutivos con SCA. Se 

determinó el estado vital a los 6 meses del alta y se reali-

zó un estudio de validación del mencionado score a par-

tir de su capacidad de calibración (prueba de Hosmer-

Lemeshow) y de discriminación (área bajo la curva 

receiver operating characteristic [ROC]).

Resultados. Ingresaron 459 (38,8%) pacientes 

por infarto agudo de miocardio con elevación del ST  

(IAMCEST) y 724 (61,2%) por SCA sin elevación del ST 

(SCASEST); 846 (71,5%) fueron revascularizados por vía 

percutánea. La mediana del score GRACE fue de 121 

[96-144] puntos. La mortalidad a 6 meses fue del 4,4%. 

El score GRACE mostró adecuada calibración y exce-

lente discriminación en el conjunto de la población, en el  

IAMCEST y en el SCASEST (Hosmer-Lemeshow, p > 0,2; 

área bajo la curva ROC, 0,86 [0,807-0,916], 0,9 [0,829-

0,975] y 0,86 [0,783-0,927], respectivamente). 

Conclusiones. El score GRACE de predicción de mor-

talidad a los 6 meses del alta tras sufrir un SCA ha sido 

validado adecuadamente y puede utilizarse para estimar 

el riesgo de muerte a 6 meses en estos pacientes. En 

nuestra población tiene sentido incluir en los informes de 

atención por SCA el score GRACE. 

Palabras clave: Score GRACE. Síndrome coronario 

agudo. Pronóstico.
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allows us to predict mortality 6 months after being 
discharged following an ACS episode.1 This score is 
a predictive logistical model which uses 9 prognostic 
variables (Figure 1) to determine the patient’s 
probability of death due to any cause during the 
first 6 months following discharge. This model 
was created and validated for more than 20 000 
patients recruited between 1999 and 2003.1 Use of 
the GRACE score for stratifying risk in ACS was 
recommended soon after by clinical practice guides.2,3 
However, mindful of the geographic variability that 
gives rise to differences in patient characteristics 
and medical attention models for different health 
systems,4,5 validations in our area will be necessary 
before we can use and apply the probabilistic model 
outside of the environment in which it was created. 
This will ensure that we do not receive erroneous 
probabilities.6,7

The purpose of our study was to validate the 
GRACE mortality prediction score at 6 months 
following an ACS episode, based on its capacities for 
calibration and discrimination. In this way, we will 

INTRODUCTION

A predicted prognosis for patients with acute 
coronary syndrome (ACS) is considered to be a 
necessary instrument for stratifying risk for these 
patients and evaluating the potential impact of 
different therapeutic interventions. Recently, 
researchers with the GRACE study (Global Registry 
of Acute Coronary Events) developed a score which 

ABBREVIATIONS

ACS: acute coronary syndrome
AUC: area under the curve
GRACE: Global Registry of Acute Coronary 

Events
NSTEMI: non-ST-elevation myocardial 

infarction
ROC: receiver operating characteristic
STEMI: ST-elevation myocardial infarction
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Figure 1. Risk score and nomogram from 
the GRACE study, for predicting mortality 
due to any cause in the 6 months after 
discharge. Adapted from Eagle et al.1 AMI 
indicates acute myocardial infarction; HR, 
heart rate; SAP, systolic arterial pressure.
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decrease ≥1 mm or non-persistent elevation in ≥2 
contiguous derivations). Unstable angina is defined 
as the presence of suggestive thoracic pain with or 
without repolarisation abnormalities in the baseline 
electrocardiogram. The serum levels of cTnI must 
be <0.2 ng/dL 24 hours after the first symptoms 
appear. 

Statistical Analysis

Quantitative variables are presented as the 
mean (standard deviation), or as the median and 
interquartile range. Qualitative variables are 
expressed as frequencies and percentages. The test 
or Fisher’s exact test were used, as applicable, to 
compare qualitative variables, and Student t test to 
compare quantitative variables.

Calculating the GRACE Score 

The GRACE score was calculated for each patient 
by assigning the appropriate number of points for 
each of the 9 prognostic variables that enters into 
the calculation: age, history of heart failure, history 
of AMI, heart rate and systolic blood pressure at 
admission, ST segment depression, serum creatinine 
at admission, elevated myocardial necrosis markers 
or enzymes and lack of percutaneous coronary 
revascularisation during admission (Figure 1). 
Three risk categories were established using the cut-
off points set out in the GRACE study.8 Therefore, 
in the low-risk category, the GRACE score was 27-
99 points for STEMI and 1-88 for NSTACS; in the 
intermediate risk category, the score for STEMI was 
100-127, and 89-118 for NSTACS; and in the high-
risk category, the score for STEMI was 128-263 and 
119-263 for NSTACS. 

Calibration 

The model’s calibration was evaluated using the 
Hosmer-Lemeshow goodness-of-fit test.9,10 This test 
is mainly used for validating newly created models, 
but it is equally useful for validating an existing 
logistical model with an external database, as is 
the case with this study. The Hosmer-Lemeshow 
test estimates a C statistic based on the difference 
between the mortality values observed in reality 
and those predicted by the model for different risk 
groups. The smaller the statistical value, the better 
calibrated the model. A P value >.05 indicates that 
the model is well adjusted to the data and therefore 
is a good predictor of patients’ probability of death. 
The GRACE score’s calibration was evaluated for 
the entire population and per subgroups representing 
an ACS type (STEMI and NSTACS). Next, the 
score calibration was tested for low, intermediate 

be able to verify that the model is a good predictor 
of mortality in a context such as a contemporary 
cohort of ACS patients admitted to a Spanish 
hospital, in which most patients were treated with a 
percutaneous revascularisation strategy.

METHOD

Patients

In this validation study, all demographic, clinical 
and angiographic variables, as well as those 
relating to management and complications during 
the hospital stay, were gathered prospectively in 
our department’s hospitalisation unit database 
between February 2004 and February 2009. The 
information was gathered by the department's 
cardiologists. Patients were treated according 
to their main doctor’s criteria and the study was 
approved by our centre’s clinical research ethics 
committee. The study population consists of 
all consecutive patients admitted due to ACS 
between February 2004 and February 2009. The 
initial cohort contained 1361 patients. Eighty-six 
patients died while admitted. Data is available for 
all prognostic variables included in the GRACE 
score for 1262 (99%) of the patients who survived 
the initial episode. We were able to determine vital 
stage in all patients except for 79 (6.3%). For the 
validation study, we excluded patients who did not 
have valid data for the GRACE score and for vital 
state 6 months after discharge. Therefore, the final 
cohort for the study consisted of 1183 patients. 

Variables and Definitions

The GRACE score allows us to estimate both 
mortality and the combined events of death or 
reinfarction during the hospital stay and at 6 months 
after discharge. The GRACE score modality which 
we are validating in this study is the one that enables 
us to estimate risk of death 6 months after discharge 
following an ACS episode. 

ACS episodes are classified as ST-elevation 
myocardial infarction (STEMI) and ACS without ST 
elevation (NSTACS) (unstable angina and non-ST 
elevated MI [NSTEMI]). ST-elevation myocardial 
infarction is defined where there are suggestive 
symptoms, persistent (>20 minutes) ST segment 
elevation ≥1 mm in ≥2 contiguous derivation or in 
the presence of left bundle-branch block presumed to 
be a new occurrence, and elevated cardiac troponin 
I (cTnI≥0.2ng/dL (cut-off point for diagnosing AMI 
≥0.2 ng/dL, Flex® cartridges, Dimension® system, 
Siemens Inc., United States). We define NSTEMI as 
the presence of suggestive symptoms, cTnI≥0.2ng/
dL and/or dynamic ST-segment changes (ST 
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and in the derivation cohort is summarised in Tables 2 
and 3. The percentage of males, diabetes mellitus and 
elevated myocardial necrosis markers was significantly 
higher in our series; the percentage of smokers/
former smokers, previous history of AMI and heart 
failure was significantly higher in the GRACE score 
derivation cohort. The mean systolic blood pressure 
and serum creatinine level at admission was slightly 
but significantly lower in our cohort. 

Management, Hospital Stay Complications, 
and Treatment Upon Discharge

There was a higher percentage of percutaneous 
coronary revascularisation procedures during 
hospitalisation in our series (71.5% versus 
26.6%, P<.001), as well as a higher percentage of 
thienopyridine, heparin, and statin prescriptions 
(P<.001). However, the percentage of thrombolytic 
and prescription of ASA, ACE inhibitors or AIIRA, 
beta-blockers, calcium antagonists, Anti- IIb/IIIa 
agents and diuretics was larger in the GRACE 
register (P<.001) (Table 3). In our cohort, we 
observed a higher hospital stay complication rate 
except for cardiogenic shock, which had a slightly 
higher incidence rate in the GRACE study (0.6% 
versus 1.3%; P=.05). 

Upon discharge, patients in our series were more 
likely to receive treatment with thienopyridines, 
ACE inhibitors, or AIIRA and statins (P<.001) 
(Table 3). 

Mortality

By 6 months after their discharge, 52 (4.4%) of 
patients had died (17 [3.7%] in the STEMI group 
and 35 [4.8%] in the NSTACS group [P=.4]). Figure 
2 shows the distribution of mortality by any cause 
6 months after discharge, broken down into low, 
intermediate and high-risk categories. We observe 
that the mortality rate increased significantly as the 
risk category increased. The differences we observed 
proved to be significant upon comparing the 3 
categories in each group (total population, STEMI, 
and NSTACS) and comparing the intermediate 
risk to the low risk group for the total sample and 

and high-risk categories in the three previously listed 
groups (total sample, STEMI and NSTACS). 

Discrimination 

GRACE score discrimination was based on its 
ability to distinguish between patients who will 
die in the 6 months after discharge and those who 
will survive. The capacity for discrimination was 
analysed by calculating the area under the ROC 
(receiver operating characteristic) curve (AUC-
ROC). A model with an AUC-ROC between 0.8 
and 0.9 is considered to be a model with a good 
capacity for discrimination.11 The AUC-ROC value 
was calculated for the total population, for patients 
with STEMI and for those with NSTACS. Since 
the proportion of percutaneous revascularisation 
procedures carried out during the hospital stay in 
our study was much higher than that in the original 
GRACE cohort, we also tested the validity of the 
model in groups with and without percutaneous 
coronary revascularisation during the hospital 
stay. 

Follow-up

The clinical follow-up to determine vital state 
at 6 months after discharge was carried out 
retrospectively between June and August 2009 
by reviewing our centre’s clinical histories and 
databases. We had access to information about the 
vital stage in all patients except 79 (6.3%). Statistical 
analysis was performed using SPSS® software v.15.0 
and MedCalc® v.9.2.0.

RESULTS

Baseline Characteristics

A total of 1183 patients was evaluated. STEMI was 
present in 459 (38.8%) of patients, and 724 (61.2%) 
had NSTACS (166 [22.9%] unstable angina). The 
proportion of patients in each of the 3 risk categories 
is shown in Table 1. The high-risk category contained 
580 (49%) of the patients (Table 1). The frequency 
counts for the GRACE score variables in our cohort 

TABLE 1. Risk Categories Based on the GRACE Score for the Total Population, the STEMI Group and the 

NSTACS Group

Risk Category Total (n=1183) STEMI (n=459) NSTACS (n=724)

Low, % 269 (22.7) 176 (38.3) 93 (12.8)

Intermediate, % 334 (28.2) 141 (30.7) 193 (26.7)

High, % 580 (49) 142 (30.9) 438 (60.5)

NSTACS indicates non-ST elevation acute coronary syndrome; STEMI, ST elevation myocardial infarction.



644  Rev Esp Cardiol. 2010;63(6):640-8 

Abu-Assi E et al. Validation of the GRACE Risk Model for Predicting Death at 6 Months

Calibration and Discrimination

Model calibration was excellent for the population 
as a whole, for STEMI and for NSTACS (Table 4). 
The specific analysis for groups that did and did not 

for STEMI. However, there were no significant 
differences in the mortality rate between the 
intermediate and low-risk categories for NSTACS 
(Figure 2). 

TABLE 2. Baseline Characteristics of our Population Compared With the Derivation Cohort for the GRACE Score

 Patients (n=1183) GRACEa Register (n=15 007) P

Age, mean (SD), y 65 (13) 65 (13) 1

Males, % 911 (77) 66.8 <.001

Smoker or former smoker, % 635 (53.6) 57.8 .005

Diabetes,% 332 (28.2) 23.5 <.001

Hypertension,% 682 (57.8) 58.2 .87

Hyperlipidaemia,% 542 (46) 45.6 .8

Previous CVS, % 128 (10.8) 13.4 .01

Previous PCI, % 170 (14.4) 15.3 .4

Previous AMI, % 319 (27) 32 <.001

Previous HF, % 81 (6.8) 10.1 <.001

HR at admission, mean (SD), bpm 79 (42) 79 (20) 1

SAP, mean (SD), mm Hg 134 (30) 143 (29) <.001

Killip score at admission, %   

 I 968 (81.8) 84.2 .06

 II 118 (10) 12.7 .47

 III 67 (5.7) 2.7 .4

 IV 11 (0.9) 0.4 .03

ST decrease, % 348 (29.4) 32.1 .33

Elevated enzymes/markers at admission,b % 806 (68.1) 33.6 <.001

Creatinine at admission, mean (SD), mg/dL 1.15 (0.8) 1.2 (0.8) .04

GRACE score (points)   

 Total 121 [96-144] –c –

 STEMI 111 [87-132]  

 NSTACS 127 [102-151]

AMI indicates acute myocardial infarction; CVS, coronary revascularisation surgery; HF, heart failure; HR, heart rate (beats per minute); PCI, percutaneous coronary 
intervention; SAP, systolic arterial pressure.
aData from derivation cohort for the GRACE risk score.
bInitial elevation of myocardial necrosis markers or enzymes in the GRACE study, and elevated cTnI detected in the first 24 hours after system onset in our study.
cData not reported by GRACE register researchers. 
Data expressed as the median (SD), n (%), or interquartile range.
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Figure 2. Mortality at 6 months for the 3 
risk categories in the total population, for 
STEMI and NSTACS. 
*Shows P-values from the comparison 
between the 3 categories in each group. 
The comparison of the intermediate 
and low risk categories was .009 in the 
sample total, .02 in the STEMI group, and 
.6 in the NSTACS group.
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is particularly important for high-risk patients 
who benefit more from aggressive treatment, and 
who, paradoxically enough, seldom receive it.13-

16 Application of the GRACE1 score was recently 
recommended by clinical practice guides.2,3 
However, proper use of a certain score requires well-
contextualised validations in order for us to be sure 
that it is not providing faulty probabilities. 

The main finding of the present study is the 
first validation of the GRACE score by a Spanish 
hospital. The value obtained from the C statistic in 
the Hosmer-Lemeshow test was >0.1 in all of the 
analyses we performed. This permits us to state that 
in our cohort, the model offers a good calibration of 
the probability of death within 6 months of discharge 
following an ACS episode. The discriminatory 

undergo percutaneous coronary revascularisation 
during the hospital stay did not affect the model’s 
predictive ability or calibration (Table 4). The 
mortality predicted by the model approaches real 
values for the 3 risk categories; the approximation 
is much closer for the high-risk categories (Table 5). 
The validated model shows an adequate capacity 
for discrimination, with an AUC-ROC of 0.86 (95% 
CI, 0.897-0.916; P<.001) (Figure 3). The model’s 
capacity for discrimination was also good for both 
STEMI and NSTACS (Table 4). 

DISCUSSION

Clinical practice guides emphasise the importance 
of stratifying risk for ACS patients.2,3,12 This fact 

TABLE 3. Evolution, Hospital Stay Management and Treatment Upon Discharge in our Population Compared 

With the GRACE Score Derivation Cohort

  Patients (n=1183) GRACEa Register (n=15 007) P

Hospital stay, median [IQR], d 7 [5-12] 6 [3-10] –

Treatment during hospital stay   

 PCI during stay, % 846 (71.5) 26.6 <.001

 CRS during stay, % 84 (7.1) 5 .002

 Thrombolysis, % 32 (2.7) 16.5 <.001

 ASA, % 1060 (89.6) 93.6 <.001

 Thienopyridines, % 853 (72.1) 31.8 <.001

 ACEIs or AIIRAs, % 475 (42.7) 56.4 <.001

 Beta-blockers, % 628 (53.1) 80.6 <.001

 Calcium antagonists 161 (13.6) 28.6 <.001

 Sodium heparin, % 870 (73.5) 53.1 <.001

 LMWH, % 690 (58.3) 50 <.001

 Gly. IIb/IIIa inhibitors, % 134 (11.3) 18 <.001

 Statins, % 776 (65.6) 49.3 <.001

 Diuretics, % 220 (18.6) 32.4 <.001

Complications during hospital stay   

 Cardiogenic shock, % 7 (0.6) 1.3 .05

 Atrial fibrillation, % 130 (11) 7.5 <.001

 Cardiac arrest, % 29 (2.5) 1.5 .01

 SVT/VF, % 73 (6.2) 2.1 <.001

 AVB, % 26 (2.2) 1.8 .38

 Major haemorrhage, % 58 (4.9) 2.2 <.001

 Kidney failure, % 80 (6.8) 2.5 <.001

 CVE, % 12 (1) 0.5 .04

Treatment upon discharge   

 ASA, % 1029 (87) 87.7 .51

 Thienopyridines, % 893 (75.5) 29 <.001

 ACEIs or AIIRAs, % 731 (62.5) 51.6 <.001

 Beta-blockers, % 830 (70.2) 70.2 .97

 Calcium antagonists, % 226 (19.1) 23.7 <.001

 Digoxin, % 23 (1.9) 6.3 <.001

 Diuretics, % 270 (22.8) 22.9 .97

 Statins, % 988 (83.5) 50.5 <.001

 Oral anticoagulants, % 83 (7) 6.7 .7

ACEIs indicates angiotensin converter enzyme inhibitors; AIIRA, angiotensin II receptor blockers; ASA, acetylsalicylic acid; AVB, atrioventricular block, referring to 2nd or 3rd 
degree AVB; CVS, coronary revascularisation surgery; CVE, cerebrovascular event; Gly. IIb/IIIa inhibitors, Glycoprotein IIb/IIIa inhibitors; LMWH, low molecular weight heparin; 
PCI, percutaneous coronary intervention; SVT, sustained ventricular tachycardia; VF, ventricular fibrillation.
aData from derivation cohort for the GRACE risk score. 
Data expressed n (%) or interquartile range.
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who presented STEMI (3.7%) and NSTACS (4.8%; 
P=.04) was also similar to that found in the GRACE 
register (4.8% in both groups).17 Observing increased 
mortality where the GRACE score increased was 
consistent for the total population, and the STEMI 
and NSTACS groups. That is, when the calculated 
scores were grouped into low, intermediate and high 
risk categories, the 3 categories were associated with 
significant differences in mortality for each of the 
3 study groups. These findings are consistent with 
those from other studies in which mortality was 
seen to increase as the GRACE score increased.18-21 
Although comparing mortality among the 3 risk 
categories turned up significant differences in the 
total sample, the STEMI group and the NSTACS 
group (Figure 2), when we compare mortality 
between the intermediate and low-risk categories 
for NSTACS, we find no significant differences. 
In an analysis of results from a substudy in the 
MASCARA register,22 no differences were found 
between the intermediate and low risk categories for 
NSTACS. Therefore, both were grouped in a single 
category and subsequently compared with the high-
risk category. This also supports our study, in which 
there were no significant differences in mortality 
at 6 months between the low and intermediate-risk 
categories in the NSTACS group (1.08% and 1.55%, 
respectively; P=.6). 

The median GRACE score for the total sample and 
for the NSTACS group was similar to that calculated 
by González-Ferreira et al22 and Elbarouni et al.23 In 
our study, however, the median score for the STEMI 
group was lower than that found by Elbarouni et 
al.23 This may be partially due to our study’s different 
distribution among some of the prognostic variables 
that constitute the model. The model’s capacity for 
discrimination and calibration were both excellent in 
our series, and they agree with another study carried 
out in a neighbouring country.21 Furthermore, our 
series offers a more “contemporary” evaluation of 
the GRACE model for predicting mortality within 

capacity of the model was tested by using the AUC-
ROC, which was >.80 in all of the tests we ran. With 
these data, it is possible to conclude that the GRACE 
score has been validated, and that it is a useful, 
reliable clinical tool. The resulting predictions of the 
probability of death within 6 months of discharge 
are valid and conform to the real risk presented by 
patients in our series, for the total population, the 
STEMI group, and the NSTACS group. Although 
we observed that the model is better adjusted to the 
risk of death of patients in high risk categories when 
we grouped the population into risk groups, the 
tendency toward over- or underestimating risk in 
other categories was very slight (<0.7%) (Table 5). 

In our study, total mortality by 6 months (4.4%) 
is consistent with that observed in the GRACE 
register (4.8%).1 The mortality observed for patients 
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Figure 3. ROC curve for the model for the entire study population.

TABLE 4. Mortality Observed/Anticipated by the GRACE Model, and its Capacity for Discrimination in the Sample 

Total According to ACS Type and for Groups With and Without Percutaneous Revascularisation During the 

Hospital Stay

 Patients, No. Observed, % Anticipated % Hosmer-Lemeshow, P-Value AUC-ROC (95% CI)

Total 1183 4.4 4.2 .76 0.861 (0.807-0.916)

STEMI 459 3.7 3.57 .21 0.902 (0.829-.975)

NSTACS 724 4.8 4.56 .31 0.855 (0.783-0.927)

Percutaneous coronary revascularisation     

 Yes 846 3.4 3.29 .12 0.835 (0.748-0.922)

 No 337 6.8 6.30 .84 0.906 (0.863-0.948)

AUC-ROC indicates area under the ROC curve; 95% CI, 95% confidence interval; NSTACS, non-ST elevation acute coronary syndrome; STEMI, ST elevation myocardial infarc-
tion.
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excellent discrimination in both tests (AUC-ROC, 
0.80). However, while calibration was good in one 
of these studies (Hosmer-Lemeshow, P>.3),19 it was 
not optimal in the other study18 which observed the 
model’s tendency toward slightly overestimating 
the risk of death of NSTEMI patients (Hosmer-
Lemeshow, P=.06). 

Limitations

The GRACE score allows us to estimate both 
mortality and the combined events of death or 
reinfarction during the hospital stay and at 6 months 
after discharge.26 One of our study’s limitations is 
that it does not validate the GRACE prognostic score 
across all of its modalities. Another limitation of our 
study is that it was carried out in a single centre. For 
this reason, our results should only be applied with 
caution to other centres with different population 
and medical service profiles. One limitation of any 
risk score is that while it may discriminate well 
between different risk groups, it does not necessarily 
predict individual risk correctly. 

CONCLUSIONS 

In our population, the GRACE score for 
predicting mortality at 6 months from discharge was 
properly validated, and may be used for estimating 
risk of death at 6 months for ACS patients. In our 
population, it makes sense to include the GRACE 
risk score on ACS care reports. More studies, 
preferably multi-centre ones, will be necessary to 
confirm our findings and validate all of the GRACE 
score modalities. 
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