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The letter by Drs Fabris and van ’t Hof! raises important questions
regarding the potential impact of concomitant pretreatment with
dual antiplatelet therapy (DAPT) as well as the time from symp-
toms to medical intervention in our study exploring the impact
of pretreatment with unfractionated heparin (UFH) versus no
UFH in patients with ST-segment elevation myocardial infarction
(STEMI) undergoing primary percutaneous coronary intervention
(pPCI). To explore this issue further, we performed two additional
subgroup analyses using our data from the Swedish Coronary
Angiography and Angioplasty Registry (SCAAR) (n=41,631; 71%
male; with a first-time STEMI event undergoing PCI from 2008
to 2016). Fully adjusted models were used, in accordance with the
methods described in the original paper®.

As aspirin is mandated in all clinical protocols in Sweden,
patients who do not receive this drug (14% of our cohort) are par-
ticularly frail patients who do not represent the overall STEMI
population. We therefore decided not to analyse the subgroups with
and without DAPT but to focus on patients with and without pre-
treatment with a P2Y , inhibitor (clopidogrel, ticagrelor, or prasu-
grel). Interestingly, there was no statistically significant interaction
between these subgroups (Table 1). This finding is in line with the
ATLANTIC trial, where patients with STEMI were randomised to
prehospital or in-cath lab ticagrelor, and no improvement in pre-
PCI coronary reperfusion or ST-segment resolution was shown?.

Furthermore, in vitro studies have suggested that only a fraction

of the patients treated with prehospital ticagrelor or prasugrel have
sufficient P2Y , inhibition upon arrival in the cath lab®. Indeed,
P2Y , inhibitors are administered orally, and during a STEMI
event, alternative ways of administration have been discussed to
improve the decreased intestinal absorption®. In addition, the ran-
domised ACCOAST trial showed that pretreatment with prasug-
rel in non-ST-segment elevation myocardial infarction (NSTEMI)
did not reduce ischaemic events but increased major bleedings®.
Although STEMI and NSTEMI are not the same condition, they
share an underlying pathogenesis.

As the time from symptom onset to medical intervention is
not available in SCAAR, we based our estimate of this delay on
the time from symptom onset to electrocardiogram (ECG), the
latter assumed to be close to the administration of UFH. Using
this estimate, there was a statistically significant interaction for
the mortality outcome, suggesting that the effect of UFH may be
more beneficial if administered early (Table 1). Although residual
confounding cannot be ruled out, this finding supports an early
pretreatment strategy in STEMI, which has also, in a recent obser-
vational study, been shown to be beneficial for reperfusion and
infarct size’.

We agree with Drs Fabris and van ’t Hof that international col-
laborative research efforts are warranted to improve prehospital
management of STEMI patients. Randomised controlled trials
investigating the value of early UFH could add valuable insights.
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Table 1. Fully adjusted subgroup analyses, including p-values for interaction, regarding risk ratios (95% Cl) for coronary artery
occlusion, mortality, and bleeding (UFH versus no UFH). Statistically significant results are bolded.

Occlusion

RR (95% CI)

Bleeding
RR (95% CI)

Mortality
RR (95% Cl)

Pretreatment with P2Y , inhibitor | Yes 0.88 (0.85-0.91) 0.18 0.89 (0.77-1.02) 0.62 0.96 (0.80-1.15) 0.19
No 0.93 (0.86-1.01) 0.82 (0.63-1.07) 1.24 (0.87-1.75)

Time from symptom onset to ECG | <1 hr 0.86 (0.82-0.90) 021 0.73 (0.58-0.91) 0.03 0.98 (0.74-1.29) 0.77
>1 hr 0.89 (0.86-0.92) 0.95 (0.82-1.10) 1.02 (0.85-1.23)

Cl: confidence interval; ECG: electrocardiogram; RR: risk ratio; UFH: unfractionated heparin pretreatment

Conflict of interest statement

The authors have no conflicts of interest to declare.

References

1. Fabris E, van 't Hof AW. Letter: Pretreatment with unfractioned heparin in patients
undergoing primary PCI: a standard of treatment together with DAPT?.
Eurolntervention. 2023;18:1471-2.

2. Emilsson OL, Bergman S, Mohammad MA, Olivecrona GK, Gotberg M, Erlinge D,
Koul S. Pretreatment with heparin in patients with ST-segment elevation myocardial
infarction: a report from the Swedish Coronary Angiography and Angioplasty Registry
(SCAAR). Eurolntervention. 2022;18:709-18.

3. Montalescot G, van 't Hof AW, Lapostolle F, Silvain J, Lassen JF, Bolognese L,
Cantor WJ, Cequier A, Chettibi M, Goodman SG, Hammett CJ, Huber K, Janzon M,
Merkely B, Storey RF, Zeymer U, Stibbe O, Ecollan P, Heutz WM, Swahn E, Collet JP,
Willems FF, Baradat C, Licour M, Tsatsaris A, Vicaut E, Hamm CW; ATLANTIC

Investigators. Prehospital ticagrelor in ST-segment elevation myocardial infarction. N
Engl J Med. 2014;371:1016-27.

4. Koul S, Andell P, Martinsson A, Smith JG, Scherstén F, Harnek J, Gotberg M,
Norstrom E, Bjornsson S, Erlinge D. A pharmacodynamic comparison of 5 anti-plate-
let protocols in patients with ST-elevation myocardial infarction undergoing pri-
mary PCIL. BMC Cardiovasc Disord. 2014;14:189.

5. Tavenier AH, Hermanides RS, Fabris E, Angiolillo DJ, van 't Hof AWJ. Bridging the
gap: Current and future insights for improving suboptimal platelet inhibition in STEMI.
Int J Cardiol. 2021;328:40-5.

6. Montalescot G, Bolognese L, Dudek D, Goldstein P, Hamm C, Tanguay JF, ten
Berg JM, Miller DL, Costigan TM, Goedicke J, Silvain J, Angioli P, Legutko J,
Niethammer M, Motovska Z, Jakubowski JA, Cayla G, Visconti LO, Vicaut E,
Widimsky P, ACCOAST Investigators. Pretreatment with prasugrel in non-ST-segment
elevation acute coronary syndromes. N Engl J Med. 2013;369:999-1010.

7. Fabris E, Menzio S, Gregorio C, Pezzato A, Stolfo D, Aleksova A, Vitrella G,
Rakar S, Perkan A, Van't Hof, Sinagra G. Effect of prehospital treatment in STEMI
patients undergoing primary PCI. Catheter Cardiovasc Interv. 2022;99:1500-8.



