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Aims: Whether early combined antithrombotic therapy with aspirin, tica-
grelor and unfractionated heparin (UFH) in STEMI patients can improve
clinical outcomes is unknown. Data regarding the efficacy of UFH in this
clinical setting is lacking. The objective of this novel study was to evalu-
ate the effects of early pretreatment with aspirin, ticagrelor and UFH on
pre-PCI TIMI flow in the IRA in acute STEMI patients.
Methods and results: Between January 2015 and June 2018, we retro-
spectively compared 488 STEMI patients receiving aspirin, ticagrelor and
UFH pretreatment in a spoke peripheral hospital before transfer (PHT)
versus 233 prehospital triage setting (PTS) STEMI patients receiving in-
ambulance aspirin, followed by ticagrelor and UFH pretreatment in the hub
catheterization laboratory before PCI. The primary outcome was the pres-
ence of a pre-PCI TIMI flow 2–3 in the IRA.
The median times from ticagrelor and UFH administration to angiography in
the PHT group and in the PTS group were 80 minutes (95% CI: 68.5–93.9)

and 10 minutes (95% CI: 5–15.5) respectively (p<0.0001). Inverse prob-
ability of treatment weighting was used to minimize differences between
groups. Main results are shown in Table 1. Each 10-minute delay between
ticagrelor and heparin administration and angiography was associated with
a reduced pre-PCI TIMI flow (OR 0.89, 95% CI: 0.85–0.93).
Conclusion: STEMI patients receiving aspirin, ticagrelor and UFH before
peripheral hospital transfer have a significantly greater pre-PCI TIMI flow
2–3 and a lower rate of definite in-hospital stent thrombosis compared to
patients receiving in-ambulance aspirin in the prehospital setting followed
by ticagrelor and heparin in the catheterization laboratory without greater
bleeding risk. While prehospital triage with rapid primary PCI remains the
preferred scenario for STEMI patients, a prompt UFH initiation may play a
synergistic role with ticagrelor and aspirin in decreasing pre-PCI thrombus
burden in the presence of organizational delays.

Table 1. Primary & Secondary Outcomes

Variables Peripheral Hospital Transfer Prehospital Triage Setting Odds Ratio 95% CI P value
(n=488) (n=233)

Primary Outcome
TIMI Flow 2–3 in the IRA, n (%) 218 (44.7) 44 (18.9) 1.90 (1.52–2.35) <.0001

Secondary Outcomes
In-hospital definite stent thrombosis, n (%) 3 (0.6) 6 (2.6) 0.45 (0.22–0.92) 0.03
Presence of post-PCI ST-segment elevation resolution >70%, n (%) 251 (54.1) 87 (48.1) 1.15 (0.95–1.50) 0.16
In-hospital all-cause mortality, n (%) 16 (3.3) 7 (3.0) 1.20 (0.75–1.92) 0.45
Combined in-hospital BARC grades 2 and 3 bleeding, n (%) 9 (1.8) 8 (3.4) 0.71 (0.43–1.18) 0.18

Figure 1. Study Design and Main Results
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