
 

REVIEW | OPEN ACCESS   

 

Medical Science 29, e231ms3753 (2025)                                                                                                                                                               1 of 11 

 

 Outcomes of early versus delayed 

intervention in emergency 

department patients with non-ST 

elevation acute coronary syndrome: 

a systematic review 
 

Mazi Mohammed Alanazi1, Raghad Mohammed Ghabban2, 

Mohammed Obaid Alharbi3 

 

 

ABSTRACT 
Background: For non-ST elevation acute coronary syndrome (NSTE ACS), guidelines 

endorse an invasive strategy, but the optimal timing (immediate, early, or delayed) is 

debated, especially for emergency department (ED) pathways. We aimed to synthesize 

studies comparing early versus delayed invasive management in NSTE ACS, focusing on 

clinically relevant outcomes overall and within risk strata. Method: MEDLINE, PubMed, 

Embase, Cochrane CENTRAL, Web of Science, and Scopus (inception to 2025); 

ClinicalTrials.gov, WHO ICTRP; reference lists and forward citation tracking. Dual 

independent screening, data extraction with a piloted form, and PRISMA-aligned 

reporting. Risk of bias was assessed with RoB 2 (trials) and ROBINS I (cohorts). Owing to 

heterogeneity in timing cut-offs, therapies, and endpoints, a structured qualitative 

synthesis was performed. Results: In trials, routine immediate invasive management did 

not reduce major clinical events versus delayed approaches in unselected patients. 

Signals consistently favored earlier angiography among high-risk subgroups, 

particularly GRACE scores more than 140 and those with heart failure, while an isolated 

trial showed the benefit of immediate intervention. Observational data aligned with 

neutral overall effects but associated earlier procedures (within 24 to 48 h) with 

improved outcomes in higher risk patients. Major bleeding and procedural 

complications were generally similar between timing strategies. Conclusions: For ED 

care, a risk tailored approach is supported: immediate invasive management for very 

high risk features; early (less than 24 h) for high risk patients; and angiography within 24 

to 72 h appears safe for stabilized intermediate risk patients.  

 

Keywords: NSTE ACS; early invasive strategy; delayed invasive strategy; coronary 

angiography; percutaneous coronary intervention; time to treatment; risk stratification; 
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1. INTRODUCTION  

Non-ST-segment elevation acute coronary syndrome (NSTE ACS) represents the 

majority of acute coronary presentations and carries short and long-term risk 
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despite advances in antithrombotic and revascularization strategies (Byrne et al., 2023). Guidelines recommend a routine invasive 

approach for most patients, with the timing of angiography and revascularization stratified by clinical risk: immediate (less than 2 h) 

for very high risk features (hemodynamic instability, refractory ischemia, malignant arrhythmias), early (less than 24 h) for high risk 

profiles (elevated troponin, dynamic ST and T changes, GRACE more than 140), and within 72 h for intermediate risk (Byrne et al., 

2023; Collet et al., 2021). 

The TIMACS trial found no difference between early (less than 24 h) and delayed strategies, although high-risk patients (GRACE 

score more than 140) benefit from early angiography (Mehta et al., 2009). The cooling off concept, deferring intervention to allow 

intensive antithrombotic pre-treatment, was not advantageous and increased early events in ISAR COOL (Neumann et al., 2003). 

ABOARD trial reported no superiority of immediate vs next day angiography (Montalescot et al., 2009). VERDICT showed that early 

strategy (less than 12 h) did not improve outcomes in all cases, with benefit only in the highest risk strata (Kofoed et al., 2018). 

A large SWEDEHEART analysis suggested that within the first 24 to 72 h, earlier angiography had limited population level impact, 

though some subgroups differ (Eggers et al., 2022). Meta analyses synthesize these heterogeneous data, generally showing reduced 

recurrent ischemia and shorter length of stay with earlier invasive care, but inconsistent effects on mortality or myocardial infarction 

except in selected high-risk patients (Kite et al., 2022; Zhang et al., 2019). Our review focuses on emergency department pathways and 

clinically relevant outcomes across risk strata and time points. 

 

2. REVIEW METHODS  

Protocol and reporting 

We conducted and report this systematic review in accordance with PRISMA 2020. The review protocol was developed a priori; we did 

not prospectively register it. Reporting follows PRISMA items on information sources, eligibility, selection, data collection, bias 

assessment, and synthesis (Page et al., 2021). 

 

Eligibility criteria (PICOS) 

Population: Adults evaluated in the emergency department or hospital with non ST elevation acute coronary syndrome (NSTE ACS) 

(unstable angina, NSTEMI). Intervention (Early strategy): Invasive management (coronary angiography ± PCI, CABG) performed as 

defined by each study (immediate-less than or equal 6 h, less than or equal 12 h, less than or equal 24 h). 

Comparator (Delayed): Invasive management performed later (≥24-72 h, (next working day)) per study protocol. 

Outcomes: All cause death, myocardial infarction, stroke, urgent revascularization, composite ischemic endpoints, hospital length of 

stay, and safety (major bleeding, procedure related complications). 

Study designs: Original randomized controlled trials and observational cohorts. Case reports, narrative reviews, editorials, and non-

original designs were excluded. 

 

Information sources 

We searched electronic databases from inception to August 19, 2025: MEDLINE, PubMed, Embase, Cochrane CENTRAL, Web of 

Science Core Collection, and Scopus. We also screened ClinicalTrials.gov and WHO ICTRP for ongoing trials, checked reference lists of 

included articles, and used forward citation tracking to identify additional studies. 

 

Search strategy 

Database strategies combined controlled vocabulary and keywords for NSTE ACS and timing of invasive management (NSTE ACS, 

NSTEMI, unstable angina, early, immediate, timing, invasive, angiography, PCI). Strategies were tailored to each database (field tags, 

filters). The full search strings and any limits (humans) are available upon request. 

 

Selection process 

Two reviewers screened titles and abstracts and full texts in duplicate using pre specified criteria. Disagreements were resolved by 

discussion. We documented reasons for full text exclusions and summarized study flow in a PRISMA diagram. 17 original studies met 

inclusion and were included in the synthesis (Fig 1). 
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Figure 1: PRISMA consort chart 
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Data collection process 

Using a piloted extraction form, two reviewers extracted: citation; country and setting; enrollment period; definitions of (early vs very 

early) and (delayed vs standard); inclusion, exclusion criteria; sample size and baseline risk (GRACE); antithrombotic background 

therapy; primary and secondary outcomes and definitions; follow up; and main findings. When multiple reports existed for the same 

cohort and trial, we reconciled them and used the most complete dataset (Oosterwerff et al., 2016). 

 

Data items and outcome definitions 

Primary clinical endpoints prioritized the study defined composite of death, MI, stroke, or urgent revascularization. Safety outcomes 

prioritized major bleeding (TIMI, BARC). Where studies used surrogate endpoints (peak CK MB, troponin AUC), these were recorded 

and classified as surrogate outcomes (Montalescot et al., 2009; Thiele et al., 2012; Fagel et al., 2021). 

 

Risk of bias assessment 

Two reviewers independently assessed risk of bias for randomized trials using Cochrane RoB 2 domains and for observational cohorts 

using ROBINS 1 and 2 (Tables 1 and 2). We summarized domain-level judgments (randomization, deviations, missing data, outcome 

measurement, reporting) and considered the risk of bias when interpreting results. 

 

Effect measures 

For dichotomous outcomes we extracted or calculated risk ratios (RR) or hazard ratios (HR) with 95% CIs, preferring adjusted estimates 

when available in observational studies (Lindholm et al., 2017; Bae et al., 2023). For continuous and surrogate outcomes, we extracted 

mean differences or study-reported measures. 

 

Synthesis methods 

Given heterogeneity in timing thresholds, background therapy eras, and endpoint definitions, we planned a random effect meta-

analysis contingent on clinical, methodologic homogeneity. Because of substantial heterogeneity and variable reporting, we performed 

a structured qualitative synthesis in trials and cohorts, with risk stratified interpretation (GRACE more than 140, heart failure) (Mehta 

et al., 2009; Kofoed et al., 2018; Deharo et al., 2017; Yoshida et al., 2019). Where studies were sufficiently comparable, we narratively 

compared direction and magnitude of effect. 

 

3. RESULTS 

Study selection and characteristics 

Seventeen original studies met eligibility, including multicenter RCTs (ISAR COOL, ABOARD, TIMACS, VERDICT, ELISA 3, LIPSIA 

NSTEMI, OPTIMA, OPTIMA 2, SISCA, RIDDLE NSTEMI), single-center RCTs (Sciahbasi), and large observational cohorts 

(SWEDEHEART, high-risk NSTEMI analyses). In studies, (early, very early) invasive timing ranged from immediate–less than or equal 

6 h up to less than or equal 24 h; (delayed, standard) ranged from ≥24–72 h or (next working day). Detailed characteristics for all 

included studies are summarized in the result tables you provided (Table 1 and 2). 

 

Table 1: Risk of Bias, ROBINS‑I (non randomized studies) 

Citation Study type Confounding 
Selection of 

participants 

Classification 

of 

interventions 

Deviations 

from 

intended 

interventions 

Missing 

data 

Measurement 

of outcomes 

Selection 

of 

reported 

results 

Overall 

ROBINS‑I 

judgment 

Yoshida et 

al., 2019 
Observational Serious Moderate Low Low Moderate Moderate Moderate Serious 

Bae et al., 

2023 
Observational Moderate Moderate Low Low Moderate Moderate Moderate Moderate 

Deharo et 

al., 2017 
Observational Serious Low Low Low 

Low 

Moderate 
Low Moderate Serious 

Lindholm 

et al., 2017 
Observational Serious Moderate Low Low Moderate Low Moderate Serious 
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Table 2: Risk of Bias, RoB 2 for Randomized Trials 

Citation 
Randomization 

process 

Deviations 

from 

intended 

interventions 

Missing 

outcome 

data 

Measurement 

of the outcome 

Selection of the 

reported result 

Overall RoB 2 

judgment 

Neumann et 

al., 2003  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Montalescot 

et al., 2009  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Mehta et al., 

2009  
Low risk Low risk Low risk Low risk Low risk Low risk 

Kofoed et al., 

2018  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Fagel et al., 

2021  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Oosterwerff et 

al., 2016  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Reuter et al., 

2015  
Some concerns 

Some 

concerns 
Low risk Low risk Some concerns Some concerns 

Badings et al., 

2013  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Thiele et al., 

2012  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

Sciahbasi et 

al., 2010 
Some concerns 

Some 

concerns 
Low risk Some concerns Some concerns Some concerns 

Riezebos et 

al., 2009  
Low risk 

Some 

concerns 
Low risk Low risk Low risk Some concerns 

 

Primary clinical outcomes 

Most RCTs reported no superiority of routine immediate invasive strategy versus a delayed approach for composite ischemic 

endpoints (Mehta et al., 2009; Kofoed et al., 2018; Thiele et al., 2012; Fagel et al., 2021; Badings et al., 2013; Reuter et al., 2015). RIDDLE 

NSTEMI showed a reduction in death or new MI with immediate (less than 2 h) intervention compared with 2–72 h delay (Milosevic et 

al., 2016). Long-term follow-up from OPTIMA did not show differences in 5-year death or spontaneous MI between immediate and 

deferred PCI (Oosterwerff et al., 2016). Observational evidence aligned with neutral effects but suggested potential advantages to 

earlier procedures in routine care depending on risk profile (Lindholm et al., 2017; Bae et al., 2023; Deharo et al., 2017; Yoshida et al., 

2019). 

 

High risk subgroups 

Consistent signals favored earlier invasive timing among patients at high clinical risk. In TIMACS, patients with GRACE >140 benefited 

from early (less than or equal 24 h) versus delayed (≥36 h) intervention (Mehta et al., 2009). VERDICT reported a similar high-risk 

signal with very early timing (Kofoed et al., 2018). A large post-hoc analysis in high-risk NSTEMI (GRACE >140) showed lower 180-day 

death/MI with invasive management within 24 h, particularly less than or equal 12 h (Deharo et al., 2017). Patients with concomitant 

heart failure also appeared to benefit from earlier coronary angiography (Yoshida et al., 2019). Registry data (SWEDEHEART) 

associated PCI within 24–48 h with reduced mortality and recurrent MI, with the greatest effect in higher-risk strata (Lindholm et al., 

2017). 

 

Secondary and surrogate outcomes 

Several RCTs used biomarker or infarct-size surrogates and found no reduction with immediate timing (Montalescot et al., 2009; Thiele 

et al., 2012; Fagel et al., 2021). A small physiologic study reported improved microvascular perfusion indices with immediate PCI, but 

was underpowered for clinical events (Sciahbasi et al., 2010). Operational endpoints, such as hospital stay, sometimes favored earlier 

strategies (Badings et al., 2013), but without consistent translation to major clinical benefit. 
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Safety outcomes 

Major bleeding and procedural complications were broadly similar between earlier and delayed strategies (Neumann et al., 2003; 

Kofoed et al., 2018; Thiele et al., 2012; Fagel et al., 2021; Badings et al., 2013). No reproducible excess harm with earlier timing was 

observed in contemporary antithrombotic practice (Fagel et al., 2021). 

 

Synthesis of direction of effect 

Taken together, the weight of randomized evidence supports clinical equivalence overall between routine immediate and delayed 

invasive strategies for unselected NSTE ACS (Mehta et al., 2009; Kofoed et al., 2018; Thiele et al., 2012; Fagel et al., 2021; Badings et al., 

2013; Reuter et al., 2015), while earlier intervention appears advantageous in high-risk phenotypes, especially GRACE >140, heart 

failure, or persistent ischemia (Mehta et al., 2009; Kofoed et al., 2018; Lindholm et al., 2017; Deharo et al., 2017; Yoshida et al., 2019). An 

isolated positive RCT (Milosevic et al., 2016) favors immediate timing, aligning with the broader risk-tailored interpretation rather than 

a universal mandate for immediacy. The study's characteristics and main findings were presented in Tables 3 and 4, respectively. 

 

Table 3: Study Characteristics, Early vs Delayed Invasive Strategy in NSTE ACS 

Citation (first 

author et al., year) 
Study design Sample size Inclusion criteria Method Study aim 

Neumann et al., 

2003 

Randomized 

controlled trial: early 

(less than 6 h) vs 

delayed (3-5 d 

pretreatment) 

N 410 

Unstable angina less 

than or equal 24 h + ST 

depression ≥0.1 mV (≥2 

leads) or elevated 

troponin T, key 

exclusions (STEMI, 

shock, unsuitability) 

Sealed envelope 

randomization, early 

angiography, PCI vs 

prolonged 

antithrombotic 

pretreatment 

Does prolonged 

pretreatment reduce 

early ischemic 

events vs early 

intervention? 

Montalescot et al., 

2009 

Multicenter RCT: 

immediate vs next 

working day 

angiography 

N 352 

Suspected NSTE ACS 

eligible for early 

invasive management 

Immediate angiography 

( 70 min) vs next 

working day, guideline 

pretreatment 

Is immediate 

angiography 

superior to next day 

strategy? 

Mehta et al., 2009  

International RCT: 

early (less than or 

equal 24 h) vs delayed 

(≥36 h) invasive 

N 3031 

UA, NSTEMI within 24 

h + ≥2 risk features (age 

≥60, biomarkers, 

ischemic ECG changes) 

Central randomization, 

angiography, PCI per 

group, blinded 

adjudication 

Early vs delayed 

invasive outcomes 

Kofoed et al., 2018  

Randomized clinical 

trial: very early vs 

standard invasive 

N 2147 
NSTE ACS meeting trial 

criteria 

Randomization to very 

early vs standard 

timing, blinded event 

adjudication 

Does very early 

evaluation reduce 

composite events vs 

standard timing? 

Fagel et al., 2021  
RCT: immediate (0-12 

h) vs early (12-24 h) 

N 249 

(stopped 

early) 

Intermediate, high risk 

NSTE ACS planned for 

invasive, contemporary 

antiplatelets 

Randomization to 

immediate vs early, 

CK‑MB AUC primary 

endpoint, 1 year follow 

up 

Immediate vs early 

strategy effects on 

infarct size and 

safety 

Yoshida et al., 2019 

Single center cohort: 

early less than 24 h vs 

delayed ≥24 h 

N 160 

NSTE ACS + CHF 

(Framingham), planned 

CAG during admission 

Prospective 

identification, KM, Cox 

analyses 

Does early invasive 

improve long term 

outcomes in NSTE 

ACS + CHF? 

Bae et al., 2023 

Multicenter 

retrospective cohort, 

propensity matched 

by timing 

Matched n 

240 (120 pairs) 

NSTEMI undergoing 

angiography with 

symptom‑to‑catheter 

times 

Grouped by less than or 

equal 24 h, 24-48 h, more 

than 72 h, matching + 

Cox, KM 

Association between 

symptom‑to‑catheter 

timing and 

outcomes 

Deharo et al., 2017  

Post‑hoc analysis of 

RCT cohort, timing 

groups (less than or 

equal 12 h, 12-24 h, 

N 4,071 

(GRACE 

more than 

140) 

NSTEMI with GRACE 

score more than 140, 

scheduled invasive 

within 72 h 

Categorized by time 

from admission to CAG, 

composite death, MI at 

180 days 

Association of 

very‑early vs later 

CAG with ischemic 

outcomes at 180 
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≥24 h) days 

Oosterwerff et al., 

2016  

Long‑term follow‑up 

of RCT (OPTIMA): 

immediate vs 

deferred PCI 

N 142 

randomized, 

5‑year data n 

133 

Intermediate, high‑risk 

NSTE‑ACS from 

original OPTIMA trial 

Kaplan‑Meier and Cox 

models for death + 

spontaneous MI at 5 

years 

Long‑term outcomes 

by PCI timing 

(immediate vs 

deferred) 

Reuter et al., 2015  

Randomized trial: 

early invasive (less 

than or equal 6 h, 

tirofiban, 

angiography) vs 

delayed 

N 170 

High‑risk NSTE‑ACS 

(ECG ischemia + ≥1 

severity criterion or 

TIMI more than 5) 

Prehospital, 

randomization, primary 

30‑day MACE (death, 

MI, urgent revasc) 

Effectiveness of 

early invasive vs 

delayed in high‑risk 

NSTE‑ACS 

Badings et al., 2013  

Multicenter RCT: 

immediate (less than 

12 h) vs delayed 

(more than 48 h) 

N 542 

NSTE‑ACS with ≥2 

high‑risk features (ECG 

ischemia, TropTmore 

than 0.10, agemore than 

65) 

Randomization, primary 

30‑day death, MI, 

recurrent ischemia 

Early vs delayed 

strategy in high‑risk 

NSTE‑ACS (elderly 

enriched) 

Thiele et al., 2012  

Multicenter RCT: 

immediate (less than 

2 h) vs early (10-48 h) 

vs selective ( 67 h) 

N 602 
Stable NSTEMI after 

admission 

Randomization to three 

strategies, primary peak 

CK‑MB, 6‑month clinical 

endpoints 

Whether immediate 

is superior to early, 

selective regarding 

large infarction 

Sciahbasi et al., 

2010 

Single‑center RCT: 

immediate (less than 

or equal 6 h) vs early 

(7-72 h) PCI 

N 54 

First NSTEMI with ECG 

changes, eptifibatide 

used 

Randomization, 

perfusion by MCE, 

biomarker peaks 

Perfusion and 

infarct size markers 

by timing 

Riezebos et al., 2009  

Multicenter RCT: 

immediate PCI vs 

deferred PCI (24-48 h) 

N 142 

randomized 

(of 251 

screened) 

NSTE ACS eligible for 

PCI, protocol defined 

high risk features 

Triple antiplatelet, 30 

day death, MI, 

unplanned revasc, 6 mo 

follow up 

Impact of immediate 

vs deferred PCI 

Lindholm et al., 

2017  

Nationwide 

observational cohort 

(PCI treated 

NSTEMI), timing cut 

offs 1, 2, 3 days 

N 40,494 

Consecutive NSTEMI 

undergoing PCI in 

Sweden 2006-2013 

Mixed effects Cox, 

1‑year outcomes (death, 

MI, stent thrombosis, 

bleeding) 

Mortality, MI vs 

earlier PCI (real 

world) 

Milosevic et al., 

2016  

Duplicate listing, 

consolidated with 

RIDDLE above 

N 323 

NSTEMI stabilized, 

invasive strategy 

planned 

Immediate vs delayed, 

death, new MI 

endpoints 

Impact of timing in 

NSTEMI 

 

Table 4: Main Findings and Outcome, NSTE‑ACS Early vs Delayed (less than or equal 40 words per cell) 

Citation Main findings Outcome 

Neumann et al., 

2003  

Prolonged antithrombotic pretreatment before PCI 

did not improve 30‑day ischemic outcomes versus 

early intervention; early strategy reduced pre‑PCI 

recurrent ischemia; bleeding rates were similar. 

 No overall advantage of delayed pretreatment; 

early strategy acceptable without excess harm. 

Montalescot et al., 

2009  

Immediate angiography versus next working day 

showed no reduction in peak troponin or major 

adverse events; bleeding similar; logistics favored 

immediate for shorter pathway but without clinical 

superiority. 

 No significant clinical difference between 

immediate and next‑day strategies. 

Mehta et al., 2009  

Overall composite (death, MI, stroke) similar 

between early less than or equal 24h and delayed 

≥36h; predefined high‑risk subgroup (GRACEmore 

than 140) benefited from early strategy. 

 Neutral overall; early improves outcomes in 

high‑risk (GRACEmore than 140). 
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Kofoed et al., 2018  

Very‑early invasive versus standard timing had 

similar primary composite overall; benefit signal for 

very‑early in GRACEmore than 140; bleeding and 

complications comparable. 

 Neutral overall; earlier timing beneficial in 

high‑risk patients. 

Fagel et al., 2021  

Immediate (0-12h) versus early (12-24h) invasive 

strategy showed no difference in CK‑MB AUC or 

one‑year clinical events; safety similar in ticagrelor 

era. 

 No significant difference between immediate 

and early strategies. 

Yoshida et al., 

2019 

In NSTE‑ACS with heart failure, early angiography 

less than 24h associated with lower long‑term death, 

MI after adjustment; benefits consistent in sensitivity 

analyses. 

 Early strategy favored in concomitant heart 

failure subgroup. 

Bae et al., 2023 

Shorter symptom‑to‑catheter times (less than or 

equal 24h) were associated with lower major adverse 

events versus more than 72h; adjusted analyses 

supported association; bleeding differences were not 

significant. 

 Earlier catheterization associated with improved 

outcomes. 

Deharo et al., 2017  

Among GRACEmore than 140 NSTEMI, invasive 

within 24h, especially less than or equal 12h, was 

associated with lower 180‑day death, MI; no excess 

major bleeding observed. 

 Early, very‑early strategy beneficial in high‑risk 

patients. 

Oosterwerff et al., 

2016  

Long‑term follow‑up of OPTIMA showed no 

significant difference in five‑year death or 

spontaneous MI between immediate and deferred 

PCI groups. 

 Neutral long‑term differences between timing 

strategies. 

Reuter et al., 2015  

Early less than or equal 6h strategy with tirofiban, 

early CAG did not significantly reduce 30‑day 

MACE versus delayed; feasibility demonstrated; no 

major bleeding signal. 

 No significant short‑term advantage of early 

strategy. 

Badings et al., 

2013  

Immediate less than 12h versus delayed more than 

48h showed similar 30‑day death, MI, recurrent 

ischemia; hospital stay tended to be shorter with 

early approach; safety comparable. 

 Overall neutral; operational advantages without 

clear clinical superiority. 

Thiele et al., 2012  

Immediate less than 2h did not reduce infarct size 

versus early, selective strategies; clinical outcomes 

similar; potential for higher bleeding with immediate 

noted. 

 No clinical superiority of immediate strategy; 

safety trade‑offs possible. 

Sciahbasi et al., 

2010 

Small RCT: immediate less than or equal 6h 

improved microvascular perfusion indices; 

biomarkers similar; underpowered for clinical 

endpoints. 

 Physiologic perfusion benefit without proven 

clinical advantage. 

Riezebos et al., 

2009  

Immediate PCI compared with deferred 24-48h 

showed similar 30‑day death, MI, unplanned 

revascularization; length of stay differed slightly; 

safety similar. 

 Neutral short‑term clinical differences between 

immediate and deferred PCI. 

Lindholm et al., 

2017  

Registry: earlier PCI within 24-48h associated with 

lower mortality and recurrent MI, especially in 

high‑risk; observational design limits causal 

 Earlier PCI associated with improved outcomes; 

strongest in high‑risk. 
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inference; bleeding not increased. 

Milosevic et al., 

2016  

Same trial population as above; immediate strategy 

consistently reduced death, MI without excess 

bleeding in reported analyses. 

 Confirms superiority of immediate approach 

within this trial. 

 

4. DISCUSSION 

Of the included studies, three themes emerge. First, deferring invasive evaluation to permit prolonged antithrombotic cooling off, is not 

beneficial and harmful due to pre catheterization events, an effect robustly shown in ISAR COOL (Neumann et al., 2003). This aligns 

with practice show rapid stabilization with guideline directed dual antiplatelet therapy and parenteral anticoagulation while preparing 

for angiography rather than postponing it (Byrne et al., 2023). 

Immediate angiography (less than 2 h) for all comers with NSTE ACS has not improved hard outcomes versus an early (less than 24 

h) plan. ABOARD and LIPSIA NSTEMI both showed no advantage for an immediate strategy over early approaches in unselected or 

semi selected cohorts (Montalescot et al., 2009; Thiele et al., 2012). VERDICT found no benefit of less than 12 h vs standard care timing, 

with signals favoring very early invasive care confined to the highest risk patients (GRACE more than 140, extensive ischemia) (Kofoed 

et al., 2018). These findings suggest that faster is not always better once patients are stabilized and protected with potent antithrombotic 

therapy. 

Risk stratification modifies timing effects, TIMACS trial show that early angiography reduced the composite of death, MI and 

refractory ischemia in patients with GRACE more than 140, whereas lower risk patients derived little difference from earlier vs delayed 

strategies (Mehta et al., 2009). A meta-analyses support this interaction, earlier invasive care lower recurrent ischemia and length of 

stay, with possible mortality benefit in high-risk subgroups, and neutral effects (Kite et al., 2022; Zhang et al., 2019). Large registry data 

from SWEDEHEART indicate limited incremental population level benefit of less than 24 h angiography in careful selection, while 

hinting at heterogeneity by sex, diabetes, or troponin amplitude (Eggers et al., 2022). 

Clinical implications for the emergency department are pragmatic, patients with very high-risk features (shock, refractory ischemia, 

malignant arrhythmias) warrant immediate invasive management (Byrne et al., 2023). For high risk NSTE ACS (positive troponin, 

dynamic ST, T changes, GRACE more than 140), early angiography within 24 h is reasonable and guideline endorsed, balancing bed 

capacity and catheter lab logistics (Byrne et al., 2023; Collet et al., 2021). For stabilized intermediate risk patients, angiography within 

24-72 h appears safe, with careful attention to recurrent symptoms and biomarker; routine cooling off is not supported (Neumann et al., 

2003; Eggers et al., 2022). Institutions should hardwire ED pathways that couple rapid risk scoring (including GRACE), high-sensitivity 

troponin algorithms, and early antithrombotic loading to minimize pre-catheterization events while targeting early access for those 

most likely to benefit. 

 

5. CONCLUSION 

Early invasive management within 24 h does not improve hard outcomes versus delayed strategies in unselected NSTE ACS; high-risk 

patients (GRACE score more than 140, heart failure, dynamic ischemia) benefit from earlier angiography. For stabilized intermediate 

risk patients, angiography within 24-72 h is safe without excess bleeding or complications. ED pathways operationalize risk-based 

triage: immediate for very high risk, early for high risk, routine within 72 h for others, avoiding cooling-off delays. Evidence is limited 

by heterogeneous timing thresholds and evolving adjunctive therapy. Future trials standardize timing definitions and prioritize 

patient-important outcomes, including quality of life and time to symptom resolution. 
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