
 Journal of Applied Nursing and Health | Vol. 8, No. 2 (2026)  p-ISSN: 2657-1609 | e-ISSN: 2809-3208 

    

 

 
©The Authors 2026. This is Open-Access article under the CC BY-SA License.  

 
 https://janh.candle.or.id  

~ 1623 ~  

Original Article 
 
Comparative Performance of TIMI and GRACE Scores for Predicting 
Mortality and MACE in Acute Coronary Syndrome 

 
 
Fajar Prasetyo Winoto1, Titin Andri Wihastuti2, Laily Yuliatun2 
 
1 Master of Nursing Study Program Faculty of Health Science, Universitas Brawijaya, East Java, Indonesia. 
2 Department of Nursing, Faculty of Health Science, Universitas Brawijaya, East Java, Indonesia. 

 

A R T I C L E  INFO 
 ABSTRACT 

Article History  Background: TIMI and GRACE scores are widely used for prognostic risk 
stratification in acute coronary syndrome (ACS), yet comparative evidence 
across ACS subtypes, settings, follow-up periods, and outcomes remains 
heterogeneous. This scoping review mapped evidence comparing TIMI and 
GRACE scores for predicting mortality and MACE in patients with ACS or 
suspected ACS. 
Methods: This scooping review followed the PRISMA-ScR guidelines, the PCC 
framework, and the Arksey and O’Malley approach. Searches were conducted 
in ProQuest, Scopus, and CINAHL using Boolean search terms related to TIMI, 
GRACE, ACS, mortality, and MACE. Eligible studies were empirical 
quantitative studies comparing TIMI and GRACE for predicting mortality and 
MACE in adults with ACS. Records were screened, full texts were assessed, 
data were recorded using a standardized form, and findings were synthesized 
narratively based on outcomes and clinical settings. 
Results: A total of 187 records were identified, 45 duplicates were removed, 
142 records were screened, 44 full-text reports were assessed, and 12 studies 
were included. Studies were published between 2022 and 2025 and included 
at least 12,039 participants from China, Lithuania, India, Turkey, Spain, 
Pakistan, and Iran. For mortality, GRACE more consistently demonstrated 
stronger discrimination than TIMI, particularly in NSTEMI, broader AMI 
cohorts, and STEMI patients undergoing reperfusion or PCI. For MACE, 
findings were more heterogeneous; GRACE generally performed better in 
confirmed NSTE-ACS and STEMI PCI cohorts, whereas TIMI showed 
comparable or sometimes higher discrimination than GRACE in 
undifferentiated emergency chest pain populations. 
Conclusion: The comparative performance of TIMI and GRACE depends on 
ACS phenotype, clinical context, and outcome definition. GRACE appears 
more robust for mortality prediction, while TIMI retains practical value as a 
simple bedside tool, especially in rapid triage contexts. Future studies should 
standardize MACE definitions, reporting metrics, and subgroup analyses 
across ACS populations. 
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Implications for Practice: 
• Clinicians should prioritize the GRACE score 

for mortality risk stratification in patients 
with confirmed acute coronary syndrome 
while using the TIMI score as a practical tool 

Implications for Practice: 
for rapid bedside assessment when 
immediate clinical decisions are required. 

• Health policy should support the integration 
of context-appropriate risk stratification 
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Implications for Practice: 
protocols and interprofessional training to 
promote consistent implementation of 
evidence-based cardiovascular care across 
emergency, inpatient, and post-discharge 
services. 

• Midwifery and other health professional 
education programs should strengthen 
competency in cardiovascular risk 
assessment and clinical decision-making by 
incorporating the application of prognostic 
risk scores that are adaptable to Low- and 
Middle-Income Countries and other resource-
constrained healthcare settings 

 

Introduction  
Acute coronary syndrome (ACS) 

remains a major global health burden and 
continues to account for substantial 
cardiovascular morbidity, mortality, 
emergency department presentations, and 
hospital admissions. Contemporary ACS 
management requires rapid diagnosis, early 
risk stratification, timely reperfusion or 
invasive evaluation, and coordinated post-
discharge care. Recent international 
guidelines emphasize that ACS should be 
approached across the full disease 
spectrum, including ST-elevation 
myocardial infarction (STEMI), non-ST-
elevation myocardial infarction (NSTEMI), 
and unstable angina, because prognosis 
varies according to hemodynamic 
instability, electrocardiographic findings, 
biomarker elevation, renal function, age, 
comorbidity burden, frailty, and treatment 
pathway (Task et al., 2023; Taub, 2025). 
Recent evidence also highlights the clinical 
heterogeneity of NSTEMI, particularly in 
patients with multivessel disease, older age, 
and multiple comorbidities, where 
individualized risk assessment is essential 
for determining the timing and extent of 
invasive management (Muste et al., 2026). 

Risk stratification scores are intended 
to translate complex clinical information 
into reproducible estimates of adverse 
outcomes and to support decision-making 
in emergency, inpatient, reperfusion, and 

post-discharge settings. Among these tools, 
the Thrombolysis in Myocardial Infarction 
(TIMI) score remains clinically attractive 
because it is relatively simple, can be 
applied rapidly at the bedside, and may be 
useful where immediate triage decisions are 
required. However, contemporary studies 
suggest that TIMI may underestimate 
mortality risk in some modern ACS 
populations, especially in non-ST-elevation 
ACS cohorts where age, Killip class, heart 
rate, renal dysfunction, and treatment-
related factors strongly influence outcomes 
(Kasim et al., 2024; Varughese et al., 2025). 
In contrast, the Global Registry of Acute 
Coronary Events (GRACE) score 
incorporates broader clinical and 
physiological parameters and remains a 
widely used benchmark for mortality 
prediction in ACS. Recent studies have 
shown that GRACE retains prognostic value 
for in-hospital and follow-up mortality in 
NSTE-ACS and NSTEMI, although its 
performance may be enhanced by adding 
variables such as biomarkers, frailty 
measures, corrected QT interval, lactate, or 
inflammatory markers (Wontor et al., 2024; 
Yildirim et al., 2025). 

Despite the established clinical use of 
TIMI and GRACE, the comparative value of 
these two scores remains uncertain across 
ACS phenotypes and prognostic outcomes. 
Recent studies indicate that GRACE may be 
more robust for mortality prediction, 
particularly in confirmed ACS, NSTEMI, and 
higher-risk populations. However, the 
prediction of major adverse cardiovascular 
or cardiac events (MACE) remains more 
variable because MACE definitions differ 
substantially across studies and may 
include death, recurrent myocardial 
infarction, heart failure, stroke, 
revascularization, stent thrombosis, or 
rehospitalization. Emerging evidence also 
shows that additional predictors, including 
systemic inflammation, non-invasive 
hemodynamic measures, lactate, frailty, and 
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machine-learning-derived variables, may 
improve risk prediction beyond traditional 
scoring systems (Szabo et al., 2022; Wita et 
al., 2024; Xin et al., 2025; Zheng et al., 2025). 
This variability creates uncertainty 
regarding when TIMI or GRACE should be 
preferred, whether the two scores should be 
used sequentially or selectively, and how 
their use should be adapted to emergency 
triage, invasive management, nursing 
surveillance, and post-discharge risk 
monitoring. 

Therefore, an important evidence gap 
remains. Existing studies have evaluated 
TIMI and GRACE scores across different 
populations, clinical settings, follow-up 
periods, and outcome definitions, but the 
available evidence has not been clearly 
mapped to determine where their 
comparative performance is consistent, 
where findings diverge, and which ACS 
subgroups remain underrepresented. This 
gap is clinically relevant because the choice 
between TIMI and GRACE may differ 
between emergency triage, inpatient risk 
stratification, reperfusion or PCI pathways, 
and post-discharge monitoring. 

A scoping review is appropriate for this 
purpose because it allows broad and 
systematic mapping of available evidence, 
clarification of key concepts, identification 
of knowledge gaps, and description of the 
range of study designs, populations, 
outcomes, and settings represented in the 
literature. Recent methodological literature 
emphasizes that scoping reviews and 
related evidence-mapping approaches are 
particularly useful when the evidence base 
is heterogeneous and when the aim is to 
describe the extent and nature of evidence 
rather than produce a pooled effect 
estimate (Campbell et al., 2023; Nurma & 
Hadie, 2024; Pollock et al., 2024). 
Accordingly, this scoping review 
systematically maps comparative studies of 
TIMI and GRACE scores for predicting 
mortality and MACE in patients with ACS or 

suspected ACS, with particular attention to 
clinical setting, ACS phenotype, outcome 
definition, and implications for acute care, 
nursing surveillance, and post-discharge 
cardiovascular risk management. 

 

Methods 
Design 

This study was conducted as a scoping 
review using the Joanna Briggs Institute 
methodological guidance and reported in 
accordance with the PRISMA extension for 
scoping reviews (PRISMA-ScR)(Alexander 
et al., 2020; Tricco et al., 2018). A scoping 
approach was selected because the review 
question concerned mapping comparative 
evidence across heterogeneous 
populations, outcomes, and clinical settings 
rather than estimating a pooled measure of 
diagnostic or prognostic accuracy. The 
review question was: What evidence is 
available on the comparative performance 
of TIMI and GRACE scores for predicting 
mortality and MACE in adults with ACS or 
suspected ACS? 
 

Eligibility Criteria  
The PCC framework was used to define 

eligibility. The population comprised adults 
with confirmed ACS, AMI, STEMI, NSTEMI, 
NSTE-ACS, unstable angina, or suspected 
ACS/chest pain populations undergoing 
ACS risk stratification. The concept was the 
comparative prognostic performance of 
TIMI and GRACE risk scores, either as the 
two main scores or as part of a broader 
comparison with other tools. The context 
included emergency departments, inpatient 
cardiology settings, reperfusion or 
percutaneous coronary intervention (PCI) 
pathways, and post-discharge follow-up. 
Eligible outcomes were mortality and/or 
MACE. 

Empirical quantitative studies were 
included when they evaluated both TIMI 
and GRACE and reported comparative 
prognostic findings for mortality or MACE. 
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Review articles, editorials, conference 
abstracts, duplicate reports, studies without 
a TIMI-GRACE comparison, studies in an 
irrelevant population, and studies with 
outcomes unrelated to mortality or MACE 
were excluded. 
 

Information Sources 
Records were identified from three 

databases: ProQuest, Scopus, and CINAHL. 
The search was finalized on 27 June 2026.  
 

Search Strategy 
The database search was conducted 

using a Boolean strategy that combined 
terms for the prognostic scores, ACS 
populations, and target outcomes. The core 
search string was: ("TIMI score" OR 
"Thrombolysis in Myocardial Infarction 
score" OR "GRACE score" OR "Global 
Registry of Acute Coronary Events") AND 
("acute coronary syndrome" OR ACS OR 
STEMI OR NSTEMI OR "unstable angina") 
AND (mortality OR MACE OR "major 
adverse cardiovascular events" OR "major 
adverse cardiac events"). The same search 
concept was adapted only where required 
by database-specific syntax while 
preserving the meaning of the Boolean 
terms. 
 

Selection Process 
Search results were exported, duplicate 

records were removed, and records were 
screened in two stages. First, titles and 
abstracts were screened for relevance to 
ACS, TIMI, GRACE, mortality, and/or MACE. 
Because the search strategy was 
intentionally broad and used OR operators 
to maximize sensitivity, full-text eligibility 
required that studies evaluate both TIMI 
and GRACE scores and report comparative 
prognostic findings for mortality and/or 
MACE. The final selection process yielded 
12 included studies after exclusion of 
reports with wrong population, absence of 
direct TIMI-GRACE comparison, wrong 

outcomes, non-eligible publication type, or 
duplicate/overlapping publication. 

 
Data Collection Process 

Data were collected using a 
standardized extraction form developed in 
accordance with the review objectives and 
the Population–Concept–Context (PCC) 
framework. Two reviewers independently 
extracted data from each included study. 
Any discrepancies were resolved through 
discussion until consensus was reached. No 
contact was made with the original study 
authors to obtain or verify additional 
information because all required data were 
available from the published reports. No 
automation tools or artificial intelligence-
assisted software were used during the data 
collection process. 

 
Data Charting Process 

Data charting was conducted using a 
pilot-tested standardized charting form that 
was refined before full data extraction to 
ensure consistency across reviewers. The 
charting process was performed 
independently by two reviewers and 
included study characteristics, population 
and setting, study design, risk scores 
evaluated, follow-up period, outcome 
measures, and key comparative findings. 
Disagreements were resolved through 
consensus. No additional data were 
requested from study investigators, as the 
review relied exclusively on published 
evidence. 
 

Data Items 
The data extracted from each included 

study comprised the first author and 
publication year, country, study design, 
clinical setting, participant characteristics, 
sample size, age, acute coronary syndrome 
phenotype, risk scores evaluated, follow-up 
period, primary outcomes, and key 
comparative findings related to mortality 
and/or major adverse cardiovascular 
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events (MACE). Data extraction was aligned 
with the Population–Concept–Context 
(PCC) framework to ensure consistent 
capture of population characteristics, 
comparative prognostic performance of 
TIMI and GRACE scores, and clinical context. 
No assumptions or data imputation were 
applied, and only information explicitly 
reported in the included studies was 
extracted. 
 

Critical Appraisal of Individual Sources 
of Evidence 

Formal critical appraisal or risk-of-bias 
assessment was not undertaken because 
the primary objective of this scoping review 
was to map the breadth and characteristics 
of the available evidence rather than 
evaluate methodological quality or estimate 
pooled effects. Consistent with the Joanna 
Briggs Institute guidance for scoping 
reviews, no studies were excluded based on 
methodological quality, and the findings 
were synthesized descriptively. 
Methodological limitations identified across 
the included studies were considered 
narratively in the Discussion to support 
interpretation of the evidence. 

 
Consultation to Expert 

A formal expert consultation was not 
conducted as part of this scoping review. To 
avoid methodological overstatement, no 
external experts were involved in validating 
the findings or interpreting the evidence. 
Instead, the review relied exclusively on 
published empirical studies and established 
methodological guidance for evidence 
mapping. 
 

Synthesis of Results 
The extracted data were synthesized 

narratively because substantial 
heterogeneity was observed across study 
populations, clinical settings, outcome 
definitions, follow-up periods, and reported 
performance measures. The findings were 

organized into three thematic domains: 
mortality prediction, MACE prediction, and 
context-dependent comparative 
performance across acute coronary 
syndrome phenotypes and clinical settings. 
This approach enabled identification of 
consistent evidence, areas of disagreement, 
and knowledge gaps while avoiding 
inappropriate quantitative pooling. 

  
Results 
Selection of Sources of Evidence 

The database search identified 187 
records: ProQuest (n = 104), Scopus (n = 
31), and CINAHL (n = 52). After removing 45 
duplicate records, 142 records were 
screened. Ninety-eight records were 
excluded at title/abstract screening, leaving 
44 reports sought and retrieved for full-text 
eligibility assessment. Thirty-two full-text 
reports were excluded: wrong population 
(n = 10), no direct TIMI-GRACE comparison 
(n = 12), wrong outcomes not related to 
mortality or MACE (n = 6), 
review/editorial/conference abstract (n = 
2), and duplicate or overlapping report (n = 
2). The final review included 12 studies 
(Figure 1 and Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. PRISMA-ScR flow diagram 

for study selection 
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Table 1. PRISMA-ScR Study Selection 
Summary 

Selection stage / 
reason 

Total Records (n) 

Records identified 
through database 
searching 

187 

ProQuest 104 
Scopus 31 
CINAHL 52 
Duplicate records 
removed before 
screening 

45 

Records screened 142 
Records excluded during 
title/abstract screening 

98 

Reports sought for 
retrieval 

44 

Reports not retrieved 0 
Reports assessed for 
eligibility 

44 

Reports excluded, with 
reasons 

32 

Wrong population 10 
Did not directly compare 
TIMI and GRACE 

12 

Wrong outcomes: not 
mortality or MACE 

6 

Selection stage / 
reason 

Total Records (n) 

Review, editorial, or 
conference abstract 

2 

Duplicate publication or 
overlapping report 

2 

Studies included in the 
scoping review 

12 

Note. MACE = major adverse cardiovascular/cardiac events. 

 

Characteristics of Sources of Evidence 
The 12 included studies were published 

between 2022 and 2025 and involved at 
least 12,039 participants. Studies were 
conducted in China, Lithuania, India, 
Turkey, Spain, Pakistan, and Iran. Study 
designs included retrospective cohort 
studies, prospective observational studies, 
registry analyses, and cross-sectional 
validation studies. Clinical contexts 
included confirmed NSTEMI, STEMI, AMI, 
NSTE-ACS, PCI/reperfusion cohorts, 
emergency department chest pain cohorts, 
and post-discharge follow-up populations 
(Table 2). 

 
Table 2. Characteristics of Included Studies 

Study Country Design / setting n / age Scores 
Follow-

up 
Outcome and 

comparative finding 
(Yanqiao 
et al., 
2022) 

China Retrospective 
observational 
study; NSTEMI 
patients 
admitted to a 
large academic 
hospital 

232; 
Median 67 
years 

TIMI vs 
GRACE 

Median 
3.7 years; 
4-year 
follow-up 

In-hospital composite 
event; long-term all-
cause mortality; cardiac 
mortality. GRACE 
outperformed TIMI: in-
hospital AUC 0.82 vs 
0.62; all-cause mortality 
0.89 vs 0.68; cardiac 
mortality 0.91 vs 0.67. 

(Yang et 
al., 2022) 

China Retrospective 
cohort study; 
Hospitalized 
acute myocardial 
infarction 
(STEMI and 
NSTEMI) 

2,220; 
Median 66 
(IQR 56-
74) years 

GRACE, 
TIMI, 
HEART 

Median 8 
years 

Long-term all-cause 
death. GRACE showed 
higher predictive 
accuracy than TIMI for 
long-term death in both 
STEMI and NSTEMI. 
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Study Country Design / setting n / age Scores 
Follow-

up 
Outcome and 

comparative finding 
(Aldujeli 
et al., 
2022) 

Lithuania Single-center 
retrospective 
cohort study; 
STEMI patients 
undergoing early 
PCI 

768; NR 
overall 

GRACE, 
TIMI, 
SYNTAX I, 
SYNTAX II 

5 years 
or until 
death 

5-year MACE: 
ischemic/hemorrhagic 
stroke, target-vessel 
revascularization, 
nonfatal MI, 
cardiovascular death. 
SYNTAX I performed 
best; GRACE and TIMI 
had weak discrimination 
for 5-year MACE. 

(Dinesh 
et al., 
2022) 

India Prospective 
observational 
study; 
Emergency 
department 
chest pain 
patients; 
suspected ACS 

199; Mean 
51.61 +/- 
16.47; 
range 19-
87 years 

HEART, 
GRACE, 
TIMI 

6 weeks MACE within 6 weeks. 
HEART had highest AUC 
(0.96), followed by TIMI 
(0.815) and GRACE 
(0.814). 

(Tufan & 
Faysal, 
2023) 

Turkey Retrospective 
cross-sectional 
study; 
Consecutive 
STEMI patients 

1,057; 
Survivor 
median 
59; non-
survivor 
median 64 
years 

IMRS vs 
TIMI and 
GRACE 

Short- 
and long-
term 
follow-up 

Short- and long-term 
mortality. IMRS showed 
non-inferior predictive 
capability compared with 
TIMI and GRACE for 
mortality. 

(Yalcin 
Ocak et 
al., 2023) 

Turkey Prospective 
single-center 
observational 
study; 
Emergency 
department 
patients 
hospitalized for 
pre-diagnosed 
NSTE-ACS 
(NSTEMI + UAP) 

357; 
Median 60 
(IQR 18); 
range 25-
90 years 

TIMI, 
HEART, 
GRACE 

30 days 30-day MACE and 
angiographic severity of 
CAD (Gensini). HEART 
and GRACE better 
predicted MACE than 
TIMI; MACE AUC: TIMI 
0.575, HEART 0.648, 
GRACE 0.621. 

(San et 
al., 2023) 

Spain Prospective 
cohort study; 
Acute non-
traumatic chest 
pain with 
probable NSTE-
ACS in ED or 
primary care 
emergency 
center 

317; Mean 
58 years; 
MACE 
63.6 vs no 
MACE 
57.6 years 

HEART, 
GRACE, 
TIMI 

6 weeks MACE at 6 weeks. AUC: 
HEART 0.743, TIMI 
0.717, GRACE 0.649; 
HEART performed best 
for low-risk stratification. 

(Bakhsh 
et al., 
2023) 

Pakistan Cross-sectional 
validation study; 
Undifferentiated 
atraumatic 
cardiac-like 
chest pain with 
non-diagnostic 
ECG in ED 

237 
enrolled; 
226 
analyzed; 
Mean 64.0 
+/- 13.6 
years 

HEART, 
GRACE, 
TIMI 

6 weeks MACE at 6 weeks. At 
>=95% sensitivity, 
HEART identified more 
low-risk patients than 
GRACE or TIMI; GRACE 
missed 4.08% MACE and 
TIMI missed 3.03% 
MACE in low-risk groups. 
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Study Country Design / setting n / age Scores 
Follow-

up 
Outcome and 

comparative finding 
(Wang et 
al., 2024) 

China Multicenter 
prospective 
registry analysis; 
STEMI survivors 
after 
hospitalization 

3,389 for 
<=30-day 
analysis; 
3,247 for 
30-day to 
1-year 
analysis; 
Survivor 
median 
62.0 vs 
non-
survivor 
71.4 years 
for <=30-
day 
outcome 

Age SI, Age 
MSI vs 
TIMI and 
GRACE 

<=30 
days 
post-
discharge 
and 30 
days to 1 
year 

Postdischarge mortality. 
Age SI and Age MSI 
showed comparable 
predictive ability to TIMI 
and GRACE, especially for 
mortality within 30 days 
after hospitalization. 

(Kumar 
et al., 
2025) 

Pakistan Prospective 
observational 
study; STEMI 
patients 
undergoing 
primary 
PCI/emergent 
percutaneous 
revascularization 

2,839; 
Mean 55.6 
+/- 11.2 
years 

TIMI, PAMI, 
CADILLAC, 
GRACE 

Median 
244 days; 
visits 
every 3 
months 
up to 12 
months 

Short-term MACE: all-
cause mortality, 
reinfarction requiring 
revascularization, HF 
rehospitalization, stent 
thrombosis, CVA. GRACE 
slightly outperformed 
TIMI for MACE AUC: 
0.695 vs 0.682. 

(SR et al., 
2025) 

India Prospective 
observational 
study; STEMI 
patients 
undergoing 
reperfusion 
therapy 
(thrombolysis or 
primary PCI) 

150; <50: 
28%; 50-
65: 
45.3%; 
>65: 
26.7% 

TIMI, 
GRACE, 
SI/MSI/Age 
SI, MBG 

In-
hospital 
and 30 
days 

In-hospital mortality, ICU 
stay, 30-day MACE. 
GRACE had higher AUC 
than TIMI for mortality 
(0.88 vs 0.74) and MACE 
(0.82 vs 0.69). 

(Isfahani 
et al., 
2025) 

Iran Retrospective 
cohort study; 
Non-traumatic 
chest pain 
patients 
presenting to 
two tertiary EDs 

274; Mean 
53.33 
years 

HEART, 
TIMI, 
GRACE, 
EDACS-
ADP, HET 

6 weeks 6-week MACE. AUC: 
HEART 0.925, TIMI 
0.868, GRACE 0.815, 
EDACS-ADP 0.803; 
GRACE calculated in 163 
patients with creatinine 
data. 

Note. ACS = acute coronary syndrome; AMI = acute myocardial infarction; CAD = coronary artery disease; ED = emergency 
department; GRACE = Global Registry of Acute Coronary Events; HEART = History, Electrocardiogram, Age, Risk factors, Troponin; 
MACE = major adverse cardiovascular/cardiac events; MBG = myocardial blush grade; NR = not reported; NSTE-ACS = non-ST-
elevation acute coronary syndrome; NSTEMI = non-ST-elevation myocardial infarction; PCI = percutaneous coronary intervention; 
SI = shock index; STEMI = ST-elevation myocardial infarction; TIMI = Thrombolysis in Myocardial Infarction; UAP = unstable 
angina pectoris. 

 

Thematic Synthesis of Findings 
Mortality Prediction 

Mortality-focused evidence generally 
favored GRACE over TIMI. In East Asian 
NSTEMI patients, GRACE showed stronger 
discrimination than TIMI for in-hospital 

events, 4-year all-cause mortality, and 4-
year cardiac mortality (Yanqiao et al., 
2022). In a broader AMI cohort with median 
8-year follow-up, GRACE also outperformed 
TIMI for long-term all-cause death in both 
STEMI and NSTEMI subgroups (Yang et al., 
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2022). Among STEMI reperfusion patients, 
GRACE produced a higher AUC than TIMI for 
in-hospital mortality (SR et al., 2025). 

Two studies did not primarily test TIMI 
versus GRACE as the central comparison but 
used both scores as conventional 
comparators. In STEMI patients, the 
Intermountain Risk Score was non-inferior 
to TIMI and GRACE for short- and long-term 
mortality (Çınar et al., 2023). In a large 
STEMI registry, age-adjusted shock indices 
demonstrated comparable predictive 
ability to TIMI and GRACE for post-
discharge mortality, particularly within 30 
days after hospitalization (Wang et al., 
2024). These findings suggest that GRACE 
remains a strong benchmark for mortality 
risk, but simpler bedside tools may 
approximate performance in selected 
STEMI settings. 

 
MACE Prediction 

Evidence for MACE prediction was 
more heterogeneous than evidence for 
mortality. In STEMI patients undergoing 
emergent percutaneous revascularization, 
GRACE slightly outperformed TIMI for 
MACE prediction, although overall 
discrimination was modest (Kumar et al., 
2025). In STEMI patients undergoing 
reperfusion, GRACE also showed stronger 
discrimination than TIMI for 30-day MACE 
(SR et al., 2025). In confirmed NSTE-ACS 
patients in the emergency department, 
GRACE and HEART performed better than 
TIMI for 30-day MACE, although all scores 
demonstrated limited-to-moderate 
discrimination (Yalcin Ocak et al., 2023). 

In contrast, emergency department 
studies involving undifferentiated chest 
pain or probable NSTE-ACS frequently 
showed TIMI performing similarly to or 
better than GRACE for short-term MACE. 
Dinesh et al. (2022) reported near-identical 
discrimination for TIMI and GRACE, while 
HEART performed best. San Roman Arispe 
et al. (2023) found TIMI had higher AUC 

than GRACE for 6-week MACE. Bakhsh et al. 
(2023) reported that, at a fixed sensitivity 
threshold, TIMI missed fewer MACE than 
GRACE among low-risk patients, although 
HEART classified more patients as low risk. 
Nasr Isfahani et al. (2025) found TIMI had 
higher AUC than GRACE for 6-week MACE, 
while HEART had the highest overall 
performance. 

 
Context-Dependent Comparative 
Performance 

The evidence map indicates that 
performance is strongly context dependent. 
GRACE tended to perform better in 
confirmed ACS populations and mortality-
focused analyses, likely because it 
incorporates variables reflecting 
hemodynamic compromise, renal function, 
cardiac arrest, Killip class, and biomarker 
status. TIMI, however, remained clinically 
relevant in rapid triage contexts where 
simplicity, speed, and ease of bedside use 
are priorities. In chest pain cohorts where 
the probability of confirmed ACS was lower, 
TIMI sometimes performed as well as or 
better than GRACE for MACE, although 
HEART often outperformed both. 

 

Discussion 
This scoping review mapped the 

contemporary evidence comparing the 
prognostic performance of TIMI and GRACE 
scores for predicting mortality and major 
adverse cardiovascular events (MACE) 
across diverse acute coronary syndrome 
(ACS) populations. The overall evidence 
consistently indicates that the GRACE score 
provides superior discrimination for 
mortality prediction, whereas comparative 
performance for MACE remains more 
heterogeneous and highly dependent on 
clinical context, ACS phenotype, and 
outcome definitions. These findings are 
consistent with current international ACS 
guidelines, which continue to recommend 
GRACE as the preferred tool for 
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comprehensive risk assessment because of 
its robust prognostic accuracy across the 
spectrum of ACS and its ability to guide 
invasive management and follow-up 
strategies (Task et al., 2023; Taub, 2025). 

The more consistent performance of 
GRACE for mortality prediction is 
biologically and clinically plausible. Unlike 
TIMI, GRACE incorporates multiple 
physiological indicators reflecting both 
ischemic burden and systemic illness 
severity, including age, heart rate, systolic 
blood pressure, Killip class, serum 
creatinine, cardiac arrest at presentation, 
ST-segment deviation, and cardiac 
biomarker elevation. These variables 
capture several pathophysiological 
pathways associated with adverse 
outcomes, including hemodynamic 
instability, renal dysfunction, ventricular 
failure, and extensive myocardial injury, 
thereby improving discrimination across 
heterogeneous ACS populations (Task et al., 
2023; Wontor et al., 2024). Recent 
investigations further suggest that the 
prognostic performance of GRACE can be 
enhanced by incorporating frailty 
assessment, inflammatory biomarkers, 
lactate concentration, or novel biochemical 
markers, reflecting the evolving concept 
that mortality risk in ACS extends beyond 
traditional cardiovascular variables alone 
(Szabo et al., 2022; Wontor et al., 2024; Xin 
et al., 2025; Yildirim et al., 2025). 

In contrast, the evidence regarding 
MACE prediction was considerably less 
consistent. This variability likely reflects 
substantial methodological heterogeneity 
rather than true differences in score 
performance. Across the included studies, 
MACE encompassed diverse combinations 
of all-cause mortality, recurrent myocardial 
infarction, repeat revascularization, stroke, 
heart failure hospitalization, stent 
thrombosis, and coronary artery bypass 
grafting. Such variability inevitably 
influences predictive performance because 

several MACE components are affected by 
treatment decisions, institutional protocols, 
operator experience, and healthcare 
accessibility rather than baseline patient 
risk alone. Consequently, comparisons 
across studies should be interpreted 
cautiously, highlighting the need for 
standardized MACE definitions and 
reporting frameworks to facilitate 
meaningful comparisons and future 
evidence synthesis (Task et al., 2023; Zheng 
et al., 2025). 

An important finding of this review is 
that the relative performance of TIMI and 
GRACE differs according to the stage of the 
patient pathway. GRACE demonstrated 
greater prognostic utility in patients with 
confirmed ACS, particularly NSTEMI and 
STEMI populations, where comprehensive 
mortality estimation informs decisions 
regarding invasive management, intensive 
monitoring, and post-discharge follow-up. 
Conversely, TIMI frequently showed 
comparable performance in emergency 
department cohorts presenting with 
undifferentiated chest pain or suspected 
ACS. Because TIMI relies on fewer clinical 
variables and can be calculated rapidly 
without extensive laboratory data, it 
remains valuable during the earliest stages 
of assessment when immediate triage 
decisions are required. However, simplified 
bedside scores should complement rather 
than replace comprehensive clinical 
evaluation, serial biomarker testing, 
electrocardiographic assessment, and 
clinician judgment (Task et al., 2023; Taub, 
2025). 

These findings also illustrate the 
distinction between statistical 
discrimination and clinical effectiveness. 
Although GRACE generally demonstrated 
higher area under the receiver operating 
characteristic curve (AUC) values, superior 
predictive performance alone does not 
necessarily translate into improved patient 
outcomes. Risk prediction tools improve 
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care only when integrated into structured 
clinical workflows that support timely 
escalation of care, adherence to guideline-
directed therapy, multidisciplinary 
communication, and discharge planning. 
Recent cardiovascular quality improvement 
initiatives increasingly emphasize 
embedding validated risk scores into 
electronic clinical decision-support systems 
to facilitate standardized risk assessment 
and reduce unwarranted variation in 
clinical practice (Task et al., 2023; Taub, 
2025). 

The practical implications of score 
selection may be particularly important in 
Low- and Middle-Income Countries and 
other resource-constrained healthcare 
settings. Hospitals with limited laboratory 
capacity, shortages of specialist personnel, 
or limited access to electronic decision-
support systems may encounter practical 
barriers to routine GRACE implementation 
despite its superior prognostic 
performance. Under these circumstances, 
TIMI may provide a pragmatic alternative 
for rapid bedside risk stratification because 
of its simplicity and minimal data 
requirements. Nevertheless, healthcare 
systems should progressively strengthen 
infrastructure, improve laboratory 
availability, and expand digital decision-
support capabilities to facilitate broader 
implementation of comprehensive risk 
assessment tools such as GRACE where 
feasible. Such context-sensitive 
implementation strategies are likely to 
maximize both feasibility and clinical 
effectiveness across diverse healthcare 
environments (Task et al., 2023; Taub, 
2025; Campbell et al., 2023). 

 
Implications and limitations 

For nursing and multidisciplinary 
cardiovascular care, accurate risk 
stratification supports early recognition of 
deterioration, prioritization of monitoring, 
triage to invasive pathways, and structured 

discharge planning. Nurses in emergency, 
coronary care, and catheterization settings 
frequently coordinate repeated vital signs, 
electrocardiography, biomarker sampling, 
medication administration, and patient 
education. These tasks generate the clinical 
information needed for TIMI and GRACE 
calculation and create opportunities to 
identify high-risk patients early. 

The findings suggest that health 
services should use risk scores according to 
the clinical question. When the goal is 
mortality risk estimation in confirmed ACS, 
GRACE should generally be prioritized. 
When the goal is rapid triage in suspected 
ACS or chest pain pathways, TIMI may be 
used as a practical adjunct, but it should not 
replace clinical judgment or more 
comprehensive assessment. For post-
discharge care, patients classified as high 
risk by GRACE, TIMI, or comparable bedside 
indices should receive structured follow-up, 
medication adherence counseling, cardiac 
rehabilitation referral, and early return 
precautions. 

 

Relevance to Practice 
The findings of this review support the 

context-specific implementation of 
prognostic risk stratification in routine 
acute coronary syndrome care. In clinical 
practice, nurses and other frontline 
healthcare professionals can use the GRACE 
score to identify patients at high risk of 
mortality who require closer monitoring, 
timely referral for invasive management, 
and structured discharge planning, while 
the TIMI score may serve as a practical 
alternative for rapid bedside triage when 
comprehensive laboratory data or 
electronic decision-support systems are 
unavailable. Healthcare institutions should 
integrate standardized risk assessment 
protocols into emergency and inpatient 
cardiovascular pathways and provide 
regular staff training to ensure consistent 
application of evidence-based risk 
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stratification. For health policymakers, 
prioritizing the adoption of feasible risk 
assessment strategies that align with local 
infrastructure and workforce capacity may 
improve the allocation of limited resources 
and the quality of ACS care, particularly in 
Low- and Middle-Income Countries, where 
constraints in laboratory services, digital 
health infrastructure, and specialist 
availability necessitate simple, scalable, and 
cost-effective clinical decision-making tools. 
 

Conclusion 
The available evidence indicates that 

GRACE generally provides stronger 
prognostic performance than TIMI for 
mortality prediction in ACS, particularly in 
confirmed NSTEMI, AMI, and STEMI 
reperfusion populations. For MACE, 
comparative performance is more variable 
and depends on ACS phenotype, clinical 
setting, follow-up period, and outcome 
definition. TIMI remains useful as a simple 
bedside tool, especially in rapid triage 
contexts, but GRACE appears more 
appropriate when comprehensive mortality 
risk stratification is needed. Standardized 
outcome reporting and context-specific 
implementation studies are needed to guide 
score selection in emergency, inpatient, and 
post-discharge cardiovascular care. 
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