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Abstract 

 

Aim 

We hypothesised that pre-hospital ticagrelor loading would result in a higher proportion of STEMI 

patients presenting with pre percutaneous coronary intervention TIMI flow grade (ppTFG) 3 than 

had previously been reported in the clopidogrel era.  

 

Methods 

Retrospective observational analysis of all STEMI patients attending our centre from 01/01/2016 to 

31/12/2019. Patients presenting with STEMI were required to have received pre-hospital loading 

with 180 mg ticagrelor. The coronary angiography images were assessed for each patient to deter-

mine the ppTFG in the infarct related artery.  

 

Results 

590 patients met the inclusion criteria. 125 patients (21.2%) presented with ppTFG 3 on pre-PCI 

angiography with the remaining 465 patients (78.8%) presenting with ppTFG ≤ 2. In-hospital mor-

tality was comparable between the two groups (4% vs 5.6%, p=0.48). 

 

Conclusion 

In STEMI patients loaded with ticagrelor in the field, over one-fifth present with ppTFG 3 on angi-

ography pre-PCI. This data is comparable to data from the clopidogrel era. 

 

 

 



 

Introduction 

 
For patients presenting with ST elevation myocardial infarction (STEMI), primary percutaneous cor-

onary intervention (PPCI) is the recommended treatment1. While P2Y12 inhibitor therapy is recom-

mended for all patients presenting with STEMI, there is limited evidence with respect to the timing 

of P2Y12 inhibitor initiation. In Ireland, ticagrelor is now commonly used as a P2Y12 inhibitor for pre-

hospital loading of STEMI patients. 

 

Ticagrelor has a fast onset of action, with a peak effect at about 1.5 hours and has been shown to 

demonstrate more potent anti-thrombotic effects compared to clopidogrel2,3. In light of this in-

creased anti-thrombotic potency, we hypothesised that the use of pre-hospital ticagrelor loading 

would result in a higher proportion of STEMI patients presenting with pre percutaneous coronary 

intervention TIMI (Thrombolysis in Myocardial Infarction) flow grade (ppTFG) 3 than has previously 

been reported in the literature from the clopidogrel era. The TFG is a widely used method for the 

assessment of coronary artery flow in acute coronary syndromes and ppTFG 3 has been reported to 

be an independent predictor of mortality in patients with ACS4. 

 

We conducted the current analysis, with the primary objective of defining the proportion of unse-

lected STEMI patients presenting with ppTFG 3 on angiography after pre-hospital loading with ti-

cagrelor.  

 

 

Methods 

 
This retrospective observational analysis was vetted and approved by the University Hospital Lim-

erick (UHL) research and ethics committee. Data was extracted from our comprehensive electronic 

database of all STEMI presentations to our centre. We screened all patients presenting with STEMI 

from 01/01/2016 to 31/12/2019.  

 

To be included in this analysis, patients presenting with STEMI were required to have received pre-

hospital loading with 180 mg ticagrelor. The coronary angiography images were assessed for each 

patient to determine the ppTFG in the infarct related artery. The TIMI (Thrombolysis in Myocardial 

Infarction) flow grade was classified as grade 0 (no flow), grade 1 (penetration without perfusion), 

grade 2 (partial perfusion) or grade 3 (complete perfusion). For the purposes of this analysis, pa-

tients were classified as presenting with ppTFG 3 or ppTFG ≤ 2. Cardiovascular risk factors, ECG to 

wire time and in-hospital mortality was also scrutinised. 

 
 
Results  

 
Over the study period, 590 patients met the inclusion criteria and were included in our analysis. 125 

patients (21.2%) presented with ppTFG 3 on pre-PCI angiography with the remaining 465 patients 

(78.8%) presenting with ppTFG ≤ 2.  

 



 

The characteristics and in-hospital mortality for the two groups are summarised in Table 1. Patients 

presenting with ppTFG 3 had a longer positive ECG to wire time on average (101±34mins vs 

92±44mins, p=0.04). However, the effect size was small (Hedges’ g=0.21) and logistic regression 

analysis did not show a statistically significant relationship between increase in ECG to wire time 

and TIMI 3 flow at pre-PCI angiography (odds ratio: 1.043, 95% CI: 0.99-1.01, p=0.06). In-hospital 

mortality was also comparable between the two groups (4% vs 5.6%, p=0.48).   

 

 

Table 1. Baseline Characteristics and Mortality. 

 

 ppTFG 3 pTFG ≤2 p value  

N 125 465 - 

Diabetes  12 (9.6%) 40 (8.6%) 0.73 

Hypertension 28 (22.4% 89 (19.1%) 0.42 

Dyslipidemia  24 (19.2%) 105 (22.6%) 0.41 

Active Smoker  44 (35.2%) 153 (32.9%) 0.63 

Previous PCI 14 (11.2%) 40 (8.6%) 0.37 

Positive ECG to wire time (mins) 101.8±3.1 92.0±2.1 0.04 

Mortality  5 (4.0%) 26 (5.6%) 0.48 

 

 

Discussion 

 

In Irish STEMI patients loaded with ticagrelor in the field, over one-fifth of patients presented with 

ppTFG 3 on coronary angiography. Patients with ppTFG 3 had a longer positive ECG to wire time on 

average (101±34mins vs 92±44mins, p=0.04). One potential hypothesis that could explain this find-

ing is that an increased wire to ECG time provides more time for spontaneous reperfusion of the 

infarct related artery to occur. However, given the observational nature of this analysis, a causal 

relationship between ECG and wire time and ppTFG 3 cannot be determined and these data should 

be considered hypothesis generating. Mortality was comparable in patients with ppTFG 3 and ppTFG 

≤ 2.  

 

There is considerable variability in the reported proportion of STEMI patients who present with 

ppTFG 3 on coronary angiography. This may reflect the underlying heterogeneity of these studies, 

with previously published data including both data derived from clinical trials and real-world data 

on unselected STEMI presentations4-6. Data derived from a real-world STEMI registry4 reported that 

77.5% of STEMI patients presented with ppTFG 0/1, 14.5% with ppTFG 2 and only 8% with ppTFG 3.  

 



 

In the ARMYDA-6 MI trial, 600 mg and 300 mg loading doses of clopidogrel were compared for pa-

tients presenting with STEMI7. The authors reported that 21% of patients in the 600 mg arm and 

12% of patients in the 300 mg arm presented with ppTFG 2/3.  

 

It is well reported that using ticagrelor for ACS treatment is cost-effective in reducing morbidity and 

mortality associated with STEMI8-9. There is concern however that twice daily dosing may lead to 

reduced compliance, however in the PLATO trial discontinuation was largely driven by non-serious 

adverse events 10. Our study's limitations are the relatively small population size, it was observa-

tional and the patients from the literature cited were loaded in the centre performing PPCI, not in 

the field. 

 

The observed proportion of STEMI patients presenting with ppTFG 3 in our study (~20%) is lower 

than that described in modern randomised controlled trials but compares favourably to previously 

published real world registry data from the clopidogrel loading era. These data do not suggest that 

pre-hospital loading with ticagrelor results in a higher proportion of STEMI patients presenting with 

ppTFG 3 on coronary angiography than has previously been reported in the clopidogrel era.  
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