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Abstract: The cardiovascular disease spectrum includes acute myocardial infarction, 

which enlarges the ongoing problem for the global health care delivery system. Many 

non-PCI medical facilities throughout the world continue to use pharmacoinvasive 

strategies as their first line of treatment. But it's still unclear when PCI should be 

performed following thrombolysis. We study when PCI should be performed following 

thrombolysis in this review. Conclusion: At this time, there isn't conclusive evidence 

about the best time to perform PCI following thrombolysis in a minimally invasive 

strategy, and more research is required to determine whether there is a material difference 

between early and late PCI after thrombolysis in terms of morbidity, mortality, and cost 

effectiveness. This will help standardize and improve the treatment protocol for post-

thrombolysis PCI. The best time for PCI to be performed following thrombolytic therapy 

is not yet clear from the data, and further research is needed to establish the best time. 
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Introduction 

Acute coronary syndrome (ACS) continues to be 

a leading cause of death and accounts for many 

hospital admissions each year (Shafi et al., 

2019).  Acute coronary syndromes continue to be 

the primary cause of death globally despite 

significant advancements in diagnosis and 

treatment (Feigin et al., 2018; Vos et al., 2020 ). 

In the first six months following diagnosis, 9% to 

19% of ACS patients pass away, with around half 

of those fatalities taking place within 30 days of 

the diagnosis (Sarkees et al., 2009). Ischemic 

heart disease causes 12% of all disability-adjusted 

life years lost worldwide each year (Coronado 

et al., 2022; khan et al., 2021 ). Rates of 

revascularization and long-term mortality 

following acute coronary syndromes vary 

substantially around the globe(Rossello et al., 

2021; Chandrashekhar et al., 2020; Dagenais et 

al., 2021). 

Acute ST segment elevation myocardial 

infarction (STEMI): non-ST segment elevation 

acute coronary syndrome (NSTE-ACS): and 

unstable angina (UA) are all included under the 

umbrella term "ACS" (Shafi et al., 2019). For 

both STEMI and NSTE-ACS, effective and 

prompt reperfusion of the infarct-related coronary 

artery is essential, and percutaneous coronary 

intervention is an efficient way to do this (PCI) 

(Bagai et al., 2014). However, are the outcomes 

of early and delayed PCI significantly different? 

That is what this article aims to discuss. 

STEMI 

STEMI is declining in high-income countries 

(Collet et al., 2021): likely in part due to new 

patient risk profile trends, such as the decline in 

smoking rates in western Europe and North 

America, as well as the widespread use of high-

sensitivity troponin (hsTn) assays to diagnose 

non-STEMI (NSTEMI). Nevertheless, rates of in-

hospital mortality in patients with STEMI 

followed by shock stay high, particularly within 

the setting of cardiac arrest (Omer et al., 2020).  

The most fatal form of ACS is STEMI, in which 

an infarct-related artery (IRA) is completely 

blocked, resulting in a complete cessation of 

coronary blood flow in the area of the blocked 

artery, an electrocardiogram (ECG) ST-segment 

elevation, and irreversible ischemia-induced 

myocardial necrosis within 20 to 60 minutes of 

onset. Patients with untreated STEMI had higher 

mortality and less favorable clinical outcomes 

than those who get a reperfusion approach 

(Bugiardini et al., 2016; Subherwal et al., 2012; 

Kadakia et al., 2010; Farshid et al., 2016; Min et 

al., 2017; Zubaid et al., 2017; Xavier et al., 2008; 

Mohanan et al., 2013 ).  

https://jesj.journals.ekb.eg/
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A quick intervention that relieves the IRA 

thrombotic occlusion, which reduces infarct size, 

preserves left ventricular function, and lowers 

morbidity and mortality, is the cornerstone of 

STEMI therapy (McKavanagh et al., 2018). 

Primary percutaneous coronary intervention 

(PPCI) should be used for reperfusion if the door 

to balloon time can be maintained within 90 

minutes of a STEMI. Even for patients who must 

be transported to a tertiary institution, recent trials 

have shown that PPCI clearly outperforms 

pharmacologic reperfusion in terms of better 

event-free survival, lower incidence of 

intracranial hemorrhage, and unambiguous 

superiority (Braunwald et al., 2000).  

Furthermore, it has been demonstrated that, when 

compared to a conservative approach, rescue 

percutaneous coronary intervention (PCI) and 

early routine post-thrombolysis angiography with 

subsequent PCI lower the rates of re-infarction 

and recurrent ischemia (Kolh et al., 2014).  

NSTE-ACS 

 NSTE-ACS may be a more common clinical 

presentation than STEMI and has a poorer long-

standing prognosis (Yeh et al., 2010; Lancellotti 

et al., 2005). The proportion of patients with 

NSTEMI in MI surveys increased from one-third 

in 1995 to more than half in 2015, mostly 

accounted for by a refinement within the effective 

diagnosis of NSTEMI (Giacobbe et al., 2022).  

In comparison to a conservative strategy, routine 

early angiography and revascularization in 

patients with NSTE-ACS improve clinical 

outcomes and reduce rates of recurrent ischemia, 

re-hospitalization, repeat revascularization, 

myocardial infarction (MI): and lowered rate of 

death (Bavry et al., 2006; WHO ., 2014; 

Dorobantu et al., 2020; Damman et al., 2009). It 

has been in addition become obvious that the 

early intrusive method is also useful in patients 

with UA. The common cause of decreased 

myocardial perfusion in UA is coronary 

atherothrombosis. Lower incidence of new MI in 

patients who received an early intervention were 

linked to the ISARCOOL study (Damman et al., 

2009). According to data from the CARESS in 

AMI research, high-risk patients with STEMI 

who receive thrombolytic therapy should be 

moved for PCI promptly following thrombolysis 

in order to maximise the effectiveness of the 

medication (Pels et al., 2008).  

What should be done 

Rapid intervention is the cornerstone of STEMI 

therapy and aims to relieve IRA thrombotic 

blockage, thereby shrinking the infarct, 

maintaining left ventricular function, and 

lowering morbidity and mortality. Fibrinolysis 

became the accepted technique to achieve 

reperfusion in the 1980s. Later, it was revealed by 

a number of randomised studies and meta-

analyses that, once promptly attained, PPCI was 

linked to superior clinical outcomes to 

fibrinolytic therapy (McKavanagh et al., 2018). 

The mortality benefit of PPCI, however, 

decreases with treatment delays and diminishes 

when the interval between fibrinolysis and PCI 

passes 115 minutes (Pinto et al., 2006; 

Chakrabarti et al., 2012 ). When there will be 

more than 120 minutes between the first medical 

contact and the PCI, new recommendations 

advise using fibrinolytic treatment (McKavanagh 

et al., 2018). Despite these recommendations, 

according to data from the US National 

Cardiovascular Data Registry, only 51% of 

STEMI patients transported for PPCI were able to 

arrive at the first door-to-balloon time of 120 

minutes (Dauerman et al., 2015). According to 

comparable European data, 65% of transferred 

patients experienced delays of more than 120 

minutes, which were linked to higher fatality 

rates (Ferreira et al., 2022). 

Numerous approaches have been developed to 

enhance the number of patients who can receive 

timely PPCI, such as prehospital STEMI 

diagnosis and networks that enable ambulances to 

transport patients directly to PCI facilities rather 

than the nearest hospital (McKavanagh et al., 

2018). However, there will always be a subset of 

patients who are located too far from PCI 

facilities, and for them, fibrinolytic therapy will 

continue to be the preferred method of treatment 

(Terkelsen et al., 2011; Le May et al., 2008). The 

so-called pharmacoinvasive technique, which 

involves moving patients to a PCI facility for 

routine early PCI after fibrinolysis, has been 

shown to lower the risks of reinfarction and 

recurrent ischemia without increasing the risk of 

major bleeding. Depending on the patient's 

proximity to facilities, there are examples of 
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effective implementation of combined PPCI and 

pharmacoinvasive techniques in the literature 

(Larson et al., 2012): with regional systems being 

suggested (Henry et al., 2010).  

Pharmacoinvasive strategy 

Patients with STEMI who receive fibrinolysis at a 

non-PCI facility are treated using the 

pharmacoinvasive approach. Patients are moved 

to a PCI facility right after following fibrinolysis 

(without waiting for the outcome of reperfusion): 

and then undergo regular early PCI. Early PCI 

minimizes recurrent ischemia and reinfarction in 

patients who are successfully reperfused using 

fibrinolytic therapy. When a patient arrives at the 

PCI facility with failed reperfusion or clinical 

instability, they immediately undergo emergent 

PCI (McKavanagh et al., 2018). 

Numerous studies also compared routine early 

PCI following fibrinolysis with a conservative 

strategy driven by ischemia or delayed PCI 

(Gulati et al., 2010; Rashid et al., 2016; Gersh et 

al., 2005; Di Mario et al., 2008; Wang et al., 

2009). The  studies found higher rates of 

emergency bypass surgery and higher mortality 

when PCI was routinely carried out within 24 

hours of fibrinolysis. These studies were 

conducted prior to the widespread use of 

coronary stents and antiplatelet medications that 

help preserve infarct artery patency (Desch et al., 

2010). Better results with routine early PCI after 

fibrinolysis were reported in studies using 

modern PCI procedures (including coronary 

stenting) and pharmacotherapy (Westerhout et 

al., 2011).  

The largest such randomized trial, TRANSFER-

AMI (Trial of Routine Angioplasty and Stenting 

After Fibrinolysis to Enhance Reperfusion in 

Acute Myocardial Infarction): randomly assigned 

1059 high-risk patients who received fibrinolytic 

therapy either to usual care (which include rescue 

PCI for failed fibrinolytic therapy) or urgent 

transfer to a PCI-capable facility for a routine 

early PCI within 6 h of fibrinolytic therapy 

(Cantor et al., 2009). In the usual care group, 

17.2% of patients reached the primary endpoint, 

which is a composite of death, reinfarction, 

recurrent ischemia, new or worsening heart 

failure, or cardiogenic shock in 30 days, while 

11.0% of patients were given an early invasive 

strategy (RR 0.64, 95% CI 0.47- 0.87, p = 0.004). 

A meta-analysis of seven recent trials that 

compared a pharmacoinvasive strategy to 

ischemia-driven (or delayed) PCI after 

fibrinolytic therapy found that the 

pharmacoinvasive group experienced a 

significant decline in death or MI at 6 months to 1 

year, while major bleeding or stroke rates were 

unaffected (Borgia et al., 2010). 

A pharmacoinvasive method was found to be safe 

and effective in real-world data from a 

prospective registry including a rural population 

served by a sizable regional health network. After 

receiving aspirin, clopidogrel, unfractionated 

heparin, and half-dose fibrinolysis, 2624 

consecutive patients who presented with STEMI 

to a hospital that was not equipped for PCI and 

was more than 60 miles away from the closest 

PCI facility were sent for PCI. Despite a longer 

door-to-balloon time, there was no significant 

differences in 30-day mortality (5.5% vs. 5.6%, p 

= 0.94): stroke (1.1% vs. 1.3%, P = 0.66): major 

bleeding (1.5% vs. 1.8%, p = 0.65): or 

reinfarction (1.2% vs. 2.5%, p = 0.088) when 

results were compared to STEMI patients 

presenting directly to PCI facilities for PPCI 

(Larson et al., 2012).  A study of the FAST-MI 

found no significant difference between PPCI and 

a pharmacoinvasive approach in risk-adjusted 

mortality at 1 year (Danchin et al., 2008). 

The STREAM trial was an international, 

multicenter randomised study that evaluated the 

effectiveness of primary PCI versus a 

pharmacoinvasive approach in 1892 STEMI 

patients who presented within three hours of the 

onset of symptoms but were unable to receive 

PPCI in less than one hour after first medical 

contact. 
51

 Death, reinfarction, shock, or 

congestive heart failure were the most common 

outcomes. The combined main endpoint between 

the two groups showed no statistically significant 

difference, with 14.3% in the primary PCI group 

and 12.4% in the fibrinolysis group (p = 0.21, 

95% CI 0.68-1.09) (Armstrong et al., 2013). 

The fibrinolysis group had a greater rate of 

intracranial bleeding (1.0% vs. 0.2%, p = 0.004). 

There was no significant difference in the rates of 

intracranial bleeding between the two groups 

(0.5% vs. 0.3%, p = 0.45): even after the protocol 

was changed to reduce the fibrinolytic dose in 

patients 75 years of age and older by half. The 

average duration from the  first medical contact  
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to balloon inflation was 117 minutes, and nearly 

one-third of patients had a PPCI delay of less 

than 1 hour. Therefore, the outcomes of the 

STREAM trial could not be relevant to patients 

who  are unable to undergo PPCI within 120 

minutes of first medical contact. Current 

guidelines advise transfer to a PCI-capable 

hospital after fibrinolysis "while still 

hemodynamically stable and with clinical 

evidence of successful reperfusion," to undergo 

coronary angiography and revascularization 

within 24 hours after fibrinolysis. This 

recommendation is based on the findings of 

contemporary pharmacoinvasive trials (Class IIa, 

Level of Evidence B) (McKavanagh et al., 2018).  

Timing of PCI After Fibrinolytic Therapy in 

STEMI 

Although coronary angiography is recommended 

within 24 hours of fibrinolysis as part of a 

pharmacoinvasive strategy, the current guidelines 

discourage doing angiography less than 2-3 hours 

after fibrinolysis, in part due to the unfavourable 

outcomes in the facilitated PCI trials. The ideal 

time for angiography to be performed following 

fibrinolysis is still in question, though. The 

median time in TRANSFER-AMI, with a range 

of 2.5–4.2 h, was 3.2 h from registration to first 

balloon inflation (Cantor et al., 2009). When 

angiography was done more than 4 hours after 

fibrinolysis, there was a propensity to more 

reinfarction, according to a meta-analysis 

examining the timing of PCI following 

fibrinolysis (Madan et al., 2015). 

Timing of coronary angiography in NSTE-

ACS 

Aspirin loading therapy and systemic 

anticoagulation are part of the immediate 

treatment for NSTE-ACS patients (Collet et al., 

2021). The best time to do an angiography in 

NSTE-ACS is still under debate. The primary 

determining factor for timing is clinical risk 

stratification, with very high-risk patients (e.g., 

hemodynamic instability, refractory chest pain, 

life-threatening arrhythmia) necessitating 

emergent (<2 h) angiography, high-risk patients 

(e.g.; Global Registry of Acute Coronary Events 

[GRACE] score >140) undergoing angiography 

within 24 h, and low-risk patients being subjected 

to a selective invasive strategy (Collet et al., 

2021).  

Growing evidence has confirmed the necessity of 

early angiography in high-risk patients and 

strongly supports the safety of late angiography 

in low-risk patients, such as in the VERDICT 

trial (Kofoed et al., 2018).  The routine use of a 

P2Y12 inhibitor prior to angiography in patients 

with NSTE-ACS and a planned early invasive 

strategy is no longer recommended (Omer et al., 

2020). Coronary computed tomography 

angiography (CCTA) may be used to expand 

non-invasive anatomical evaluation in the future 

(Abdelrahman et al., 2020; Edelberg et al., 2022; 

Gray et al., 2016; Linde et al., 2020).  

Conclusion 

Based on anticipated first medical contact to 

balloon durations, regional STEMI networks 

should deliver both primary PCI and 

pharmacoinvasive strategy. Just after receiving 

fibrinolytic therapy, patients should be sent to 

PCI facilities in order to undergo coronary 

angiography and revascularization. Data on when 

PCI should be performed after thrombolytic 

therapy, however, are inconclusive, and further 

research is needed to determine the most 

appropriate timing. 
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