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Validation of grace risk score in predicting in-hospital mortality in patients
with non ST-elevation myocardial infarction and unstable angina
Muhammad Kashif Shaikh, Bashir Hanif, Kaleemullah Shaikh, Waqgar Khan, Jai Parkash

Abstract

Objective: To validate the global registry of acute coronary event (grace) risk score in a Pakistani population at
Tabba Heart Institute Karachi in patients with non ST-Elevation Myocardial Infarction (NSTEMI) and Unstable Angina
(UA).

Methods: In this prospective Observational registry study, 530 adults hospitalized patients with a diagnosis of Non-
ST-Elevation Myocardial Infarction and unstable angina were enrolled between March 2012 and August 2012 at the
Tabba Heart Institute, Karachi, Pakistan. For each patient, the grace risk score was calculated and its discrimination
evaluated and correlated with in-hospital mortality using the Kendall's tau-b bivariate correlation test. Each patient
was grouped either into high, intermediate or low risk groups according to their GRS.

Results: A total of 530 patients with NSTEMI and UA were included; the overall mean grace risk score in our
population was 131.87+41.56. The GRACE Risk Score showed good discrimination, with Area under the ROC curve
of 0.803 (95% C1 0.705-0.902, P < 0.001). During the in-hospital stay, total of 19 (3.6%) patients died, and out of those
15 (8.4%) patients belonged to high risk group.

Conclusion: GRACE RS strongly validates the in-hospital mortality among our patient population presenting with a
wide spectrum of complications. However, more multicentre registries on a larger population with long term follow
up are required to study detailed trends in our population.
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Introduction

Acute Coronary Syndrome (ACS) refers to a spectrum of
clinical presentations ranging from ST-Segment Elevation
Myocardial Infarction (NSTEMI) to presentations found in
Non ST-Elevation Myocardial Infarction (NSTEMI) or in
Unstable Angina (UA). Patients with NSTEMI and UA carry
varying risks of death and recurrent cardiac events, in
short-term as well as long-term follow-up.2 Life-
threatening cases of NSTEMI must be differentiated from
other less serious cases. Several risk scores have been
devised to assess the risk of serious complications in
patients with NSTEMI and US. Most commonly used risk
scores37 include Platelet glycoprotein Ilb/llla in Unstable
angina: Receptor Suppression Using Integrilin Therapy
(PURSUIT RS).> Thrombolysis in Myocardial Infarction risk
scores (TIMI)¢ and Global Registry of Acute Cardiac Events
risk score (GRACE)® scores. This study evaluates the
validation of Grace Risk Score (GRACE) and in-hospital
mortality in patients with NSTEMI and UA at Tabba Heart
Institute, Karachi.

The Global Registry of Acute Coronary Events is an
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international database designed to track outcomes of
patients presenting with acute coronary syndromes,
including NSTEMI and UA. The components of the Grace
Risk Score (range 2 to 372) are age, heart rate, systolic
blood pressure, Killip class, cardiac arrest, serum
creatinine, ST-segment deviation, and cardiac biomarker
status.

The Grace Risk Score, developed from a large
multinational prospective patient registry, has been
extensively validated and shown to be a strong predictor
of in-hospital mortality across the spectrum of the
population with Acute Coronary Syndrome.”-3 Because of
the substantial regional variation and temporal changes
in patient characteristics and management patterns, the
objective of this study was to evaluate validation between
the Grace Risk Score and In-hospital mortality in patients
presenting with NSTEMI AND UA in Pakistani population
at Tabba Heart Institute Karachi.

Patients and Methods

A prospective, observational study was conducted at
Tabba Heart Institute after taking approval from
Institutional Review Board. All patients (n=530) managed
at Tabba Heart Institute from March 2012 to August 2012
with NSTEMI and UA were included in the study. Based on
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the medical data from the admission, in-hospital stay and
discharge letters we derived the GRS values for each
patient. All patients of age 20 or above with a
presumptive diagnosis of NSTEMI and UA, defined as
symptoms consistent with cardiac ischaemia and at least
one of the following: abnormal cardiac biomarkers,
electrocardiogram changes consistent with NSTEMI or UA,
and/or a documented history of coronary artery disease
were included while those with symptoms precipitated by
a secondary comorbidity (eg, anaemia, thyrotoxicosis,
non-cardiac trauma and non ischaemic cardiomyopathy),
patients expiring in emergency room, patients declining
further evaluation and patients who did not meet the
inclusion criteria were excluded.

The components of the GRS were recorded on
presentation.” The acute risk of the in-hospital mortality
and the assignment to the respective risk groups was
calculated prospectively for these patients using the
online calculator. The median of Grace Risk Scores was
computed and its correlation with the In-hospital
mortality was assessed. Further the study patients were
grouped into three sub-groups according to their Grace
Risk Scores: low-risk group (GRS <108), intermediate-risk
group (GRS 109-140), and high-risk group (GRS >141).
Statistical analysis was performed using SPSS version 15.0
(SPSS, Inc, Chicago, IL). The Kendall's tau-b bivariate
correlation test was used to assess the correlation
coefficient between the risk groups and In-hospital
mortality.

Results

Table-1 shows the baseline characteristics, medical
history and presenting clinical features of the study
population and GRACE risk score. A total of 530
patients(n) with Non ST-Elevation Myocardial Infarction
and Unstable Angina, were studied. The mean age was
60+0.07 years, majority were of males (366, 69.1%) and
most patients had history of hypertension (385, 72.6%),
diabetes mellitus (275, 51.9%), Smoking (155, 29.2%) and
family history of coronary artery disease (105,19.8%). Not
all the characteristics of our GRACE population resembled
exactly with the original GRS derivation cohort, but
somewhat close resemblance was observed in many
characteristics.

According to the calculated grace risk score, the overall
mean Grace Risk Score in the population was
131.87+41.56 (Table-1). Study population was stratified
according to the three risk groups, low risk group (GRS
<108), intermediate group (GRS 109-140) and High risk
(GRS >140) by GRACE risk score: 153 (28.9%) were
classified as low risk, 184 (34.7%) as intermediate risk and

Table-1: Baseline Characteristics.
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Description Statistics
Total patients (n) 530
Actual Age mean (SD) 60.39 (9.07)
Male Sex % 366 (69.1)
H/0 Smoking % 155(29.2)
Diabetes Mellitus % 275(51.9)
Hypertension % 385(72.6)
Family History of CAD % 105 (19.8)
History of Angina % 70(13.2)
History of MI % 90 (17.0)
History of Dyslipidaemia % 125(23.6)
History of CKD % 15(2.8)
History of Revascul %

Pdl 25(4.7)
(ABG 27 (5.09)
Prior History of CAD (>50% stenosis angiographically) % 55(10.4)
Heart Rate mean (SD) 82.47 (18.51)
Systolic Blood Pressure 140 (IQR 120-160)
Killip Class %

| 416 (78.5)
I 49(9.2)
Il 50 (9.4)
v 15(2.8)
ST Segment Depression % 311(58.7)

(ardiac Enzyme levels (Tnl)
Serum Creatinine level

4.0(IQR2.0-12.2)
0.99 (IQR 0.8-1.18)

Mech Complication (MR) % 10(1.9)
Invasive workup 410(77.3)
Significant CAD >60%

One Vessel CAD 160 (30.2)
Two Vessel CAD 75(14.2)
Three Vessel CAD 145 (27.4)
LM Disease + CAD 30 (5.5)
Treatment provided

Conservative 185(33.9)
PCl 220 (41.5)
Surgical 125(23.6)
Grace Risk Score mean (SD) 131.87 (41.56)

Data are presented as mean (Standard deviation), median (IQR) or number (%).

CAD, coronary artery disease; MI, Myocardial Infarction; CKD, Chronic Kidney Disease; PCl,
Percutaneous Coronary Intervention; CABG, Coronary Artery Bypass Grafting; MR, Mitral
regurgitation.

193 (36.4%) as high risk. (Table-2, Figure-1).

During the in hospital stay, 19 (3.6%) patients expired.
Table 3 shows the distribution of mortality during the stay
in hospital, divided into low, intermediate and high-risk
categories. It was observed that the mortality rate
increased significantly as the risk category increased. The
differences proved to be significant upon comparing total
population with the risks. The trend of increasing In-
hospital mortality rates in low 1 (0.7%), intermediate 3
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Table-2: Grace risk score grades.

Grace Risk Score Grade Number of Patients % of Patients

Low (< 108) 153 28.9%

Intermediate (109-140) 184 34.7%

High (>141) 193 36.4%

Total 530

Table-3: Grace Risk Score * In Hospital Mortality.

Grace Risk Score Grade In Hospital Mortality Total
Yes No

Low (< 108) 1(0.7%) 152 (99.3%) 153

Intermediate (109-140) 3(1.7%) 181(98.4%) 184

High (>141) 15 (8.4%) 178 (92.2%) 194

Total 19 (3.6%) 511(96.5%) 530

Table-4: Correlation Grace Risk Score * In Hospital Mortality.

In Hospital Mortality & Grace Risk Score Kendall's tau_b

N 530
Correlation Coefficient -0.152%*
P-Value 0.003

**Correlation is significant at the 0.01 level (2-tailed).
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Figure-1: Grace Risk Score Grades.

(1.7%) and high-risk 15 (8.2%) patients was significant
(p<0.001). 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-3). The GRACE validated model shows an adequate
capacity for discrimination, with an AUC-ROC of 0.803
(95% Cl, 0.705-0.902; P<.001) (Figure-2).

The study population showed a highly significant
correlation (Kendall's tau-b bivariate correlation
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Receiver operating characteristic curve for predicting in-hospital mortality by the
GRACE risk score in patients with NSTEMI-ACS (n = 530, c statistic 0.803 [95% Cl 0.705-
0.902], p<0.001).

Figure-2: ROC Curve.

coefficient -0.152, p-value 0.003) between the level of
Grace Risk Score and In-hospital mortality as shown in
Table-4.

Discussion

The Grace Risk Score was derived from the large GRACE
registry of patients with Syndrome (n=43810) to predict
death and death or MI, both In-hospital and at six
months.15-20 Clinically important observation in our study
showed that the Grace Risk Score has strong accuracy in
predicting In-hospital mortality in patients with NSTEMI
and UA in our population also. The clinical consequences
of NSTEMI and UA range from none or minimal sequelae
to early death. Patients with NSTEMI and UA have a
relatively high incidence of cardiac events in the short
term, particularly myocardial ischaemic recurrences,
recurrent angina or myocardial infarction (MI) but also
heart failure, arrhythmias and other events, which may
also lead to future complications.

Worldwide a number of long-term studies have also
evaluated and validated the predictive value of the Grace
risk score in NSTEMI AND UA. The GRACE Risk Score for
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predicting in-hospital death was assessed in several Acute
Coronary Syndrome patient registries, the MINAP
database. Bradshaw et al found that the discriminatory
capacity of GRACE model was good overall (C-statistic
0.80).18 Fox Ka et al determined prediction of risk of death
and myocardial infarction in the six months after
presentation with Acute Coronary Syndrome via
prospective multinational observational study (GRACE)
and found C-statistic of 0.81 for predicting death and 0.73
for death or myocardial infarction from admission to six
months after discharge which is comparable to our study
(C-statistics 0.803). This study also found that GRACE score
showed good predictive accuracy for the combined
endpoint of cardiovascular diseases or myocardial
infarction in hospital (32 likelihood ratio 219.2, P < 0.0001,
C-statistic 0.86) and the same combined endpoint at 5
years (x2 likelihood ratio 477.1, p<0.0001, C-statistic 0.68).
This is the largest study analyzing the long-term
survival.1®

Tang et al. found that GRACE measured post discharge
provided relevant prognostic factors and accurately
discriminated survivors from non survivors over the
longer term (up to 4 years) in all subsets of ACS patients.20
Abu-Assi et al. found that the GRACE RS for predicting in-
hospital and 6-month mortality still maintain their
excellent performance in patients with NSTEMI and UA.21
The Grace Risk Score demonstrates similar predictive
accuracy for the In-hospital phase and long-term follow-
up. Elbarouni et al. found that Grace Risk Score is a valid
and powerful predictor of adverse outcomes across the
wide range of Canadian patients with ACS.22 Its excellent
discrimination is maintained despite advances in
management over time and is evident in all patient
subgroups.20-22

Eggers et al. found that the Grace Risk Score was
significantly higher in patients who died (p<0.001) and
provided a C-statistic regarding mortality of 0.78. Grace
Risk Score allowed for the prediction of mortality in chest
pain patients even after 5.8 years of follow-up.23 It is worth
noting that Grace Risk Score can also be used to predict
risk in low risk populations for ACS and to identify those at
almost no risk of complications.24 Granger et al. shared
the large GRACE registry of patients with Acute Coronary
Syndrome (N=43810) derived from the GRACE risk score
to predict death and death or M, both in-hospital and at
six months. Chan My et al evaluated the performance of
the GRACE In-hospital mortality risk score, directly and
after recalibration, in a large Singaporean cohort
representing 3 major Asian ethnicities and found that In-
hospital mortality after acute MI, recalibration can
improve risk estimation substantially and may help adapt
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externally developed risk scores for local practice.2>

The ability of the GRACE Risk Score to predict death at 6
months, 1, 2, 3, and 4 years was assessed also in a New
Zealand ACS registry (N= 1143; all ACS, N=697; Non-ST
Elevation ACS). The GRACE Risk Score worked for all 3
subsets of ACS at all time points, with C index >0.75 in all
analyses.26 Our results validate GRACE Risk Score as a
useful tool in the risk stratification of patients with NSTEMI
and UA in our population as well as it has already been
emphasized by NSTEMI and UA ACC/AHA management
guidelines for early risk stratification and assisting
physicians in making treatment decisions.

Limitation of Study

Despite the prospective planning of the methodology
used in our study there are important aspects that should
be considered as limitations. The main weakness of the
study is that it is designed as a single-center analysis on a
small population. There is a potential bias related to the
local population characteristics, procedures and
guidelines adherence. Second, we observed in-hospital
outcomes of patients with NSTEMI and UA with no long-
term follow-ups as yet and STEMI arm of acute coronary
syndrome patients was not studied. Third, the low rate of
in-hospital deaths in low-risk patients means that even
small differences between the expected and the observed
rates could lead to a statistically significant result, even
though this probably may not be clinically relevant.

Conclusion

This study strongly proves the validity of GRACE Risk Scale
of the NSTEMI and UA and Tabba Heart Institute.
Therefore, we conclude that the GRACE score represents a
useful and reliable clinical tool in our population for
predicting the risk of death during in hospital stay in
patients with NSTEMI and UA. However, more multi-
center registries on a larger population with long term
follow up are required to study the further detailed trends
in our population.
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