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Abstract
Based on the latest knowledge and technological advancements, it is still debatable whether a modern 
revascularisation approach in the setting of acute myocardial infarction (AMI), including complete revas-
cularisation (in patients with significant non-culprit lesions) with newer-generation highly biocompatible 
drug-eluting stents, requires prolonged dual antiplatelet therapy (DAPT). TARGET-FIRST (ClinicalTrials.
gov: NCT04753749) is a prospective, open-label, multicentre, randomised controlled study comparing short 
(one month) DAPT versus standard (12 months) DAPT in a population of patients with non-ST/ST-segment 
elevation myocardial infarction, completely revascularised at index or staged procedure (within 7 days), 
using Firehawk, an abluminal in-groove biodegradable polymer rapamycin-eluting stent. The study will be 
conducted at approximately 50 sites in Europe. After a mandatory 30-40 days of DAPT with aspirin and 
P2Y12 inhibitors (preferably potent P2Y12 inhibitors), patients are randomised (1:1) to 1) immediate discon-
tinuation of DAPT followed by P2Y12 inhibitor monotherapy (experimental arm), or 2) continued DAPT 
with the same regimen (control arm), up until 12 months. With a final sample size of 2,246 patients, the 
study is powered to evaluate the primary endpoint (non-inferiority of short antiplatelet therapy in com-
pletely revascularised patients) for net adverse clinical and cerebral events. If the primary endpoint is met, 
the study is powered to assess the main secondary endpoint (superiority of short DAPT in terms of major or 
clinically relevant non-major bleeding). TARGET-FIRST is the first randomised clinical trial to investigate 
the optimisation of antiplatelet therapy in patients with AMI after achieving complete revascularisation with 
an abluminal in-groove biodegradable polymer rapamycin-eluting stent implantation.
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Design of the TARGET-FIRST randomised study

Abbreviations
ACS acute coronary syndrome
BARC Bleeding Academic Research Consortium
CABG coronary artery bypass grafting
CAD coronary artery disease
DAPT dual antiplatelet therapy
DES drug-eluting stent
DSMB Data Safety Monitoring Board
MACE major adverse cardiac and cerebrovascular events
MI myocardial infarction
NACCE net adverse clinical and cerebral event
NSTEMI non-ST-elevation myocardial infarction
PCI percutaneous coronary intervention
STEMI ST-segment elevation myocardial infarction

Introduction
The introduction of drug-eluting stents (DES) profoundly changed 
interventional cardiology, providing superior efficacy compared 
with bare metal stent implantation in treating obstructive coronary 
artery disease1,2. However, the favourable antirestenotic properties 
of the first-generation DES, by virtue of the antiproliferative drug 
impregnated into the polymer as a carrier, come with unfavourable 
late-onset adverse hypersensitivity reactions, delayed vessel heal-
ing, and neoatherosclerosis formation, raising concerns about the 
safety of these devices3-5. In this regard, prolonged dual antiplate-
let therapy (DAPT) became the mainstay of treatment after per-
cutaneous coronary intervention (PCI) of either stable ischaemic 
heart disease or, especially, after primary PCI in acute coronary 
syndrome (ACS)6-10.

In addition to device-related thrombotic events, patients pre-
senting with non-ST/ST-segment elevation myocardial infarction 
(NSTEMI/STEMI) often have a burden of multivessel coronary 
artery disease (CAD) with angiographically significant bystander 
non-culprit lesions next to the culprit lesion11,12. The COMPLETE 
trial showed a clear benefit of complete revascularisation for the 
composite of cardiovascular (CV) death or myocardial infarction 
(MI) compared with culprit-lesion-only PCI in patients present-
ing with STEMI and multivessel CAD13. Furthermore, the optical 
coherence tomography substudy showed the presence of unsta-
ble lesions in nearly half of the patients with multivessel disease 
(MVD)14. Currently, international guidelines uniformly recom-
mend at least 12 months of DAPT in ACS patients, primarily with 
potent P2Y12 inhibitors (ticagrelor or prasugrel), except for patients 
with high bleeding risk (HBR)6-10. A prolonged and potent DAPT 
strategy efficiently ameliorates the thrombotic and ischaemic risks 
following ACS events but inevitably predisposes patients to bleed-
ing complications15-19. The heightened awareness that bleeding is 
a strong and independent correlate of post-PCI mortality16 coupled 
with the development of modern, highly biocompatible DES with 
lower drug doses has prompted further research to reduce or modify 
the DAPT strategy. Previous studies with shorter DAPT durations in 
the setting of ACS, using clopidogrel, showed increased ischaemic 
event rates compared with the guideline-recommended approach20. 

The additional antithrombotic effect associated with the introduc-
tion of higher potency P2Y12 inhibitors, compared with clopidogrel, 
resulted in a further reduction in ischaemic events, albeit with a slight 
increase in bleeding17-19. The observed difference in treatment effects 
between short and prolonged DAPT regimens was most pronounced 
in the weeks after PCI. In contrast, the bleeding risk is related to 
patient characteristics, with inherent long-term risks. Therefore, 
a strategy to shorten DAPT duration still emerges as a justified 
and desirable clinical approach to achieving net clinical benefits.

In this regard, during the last decade, many trials have explored 
de-escalating DAPT to a single antiplatelet agent at an ear-
lier time, but concerns about a higher rate of ischaemic events 
have persisted, especially after PCI for ACS20-26. In the recent 
STOPDAPT-2 ACS trial in an Asian population, a short (1 to 
2 months) period of clopidogrel-based DAPT followed by clopi-
dogrel monotherapy failed to establish non-inferiority compared 
with 12 months of DAPT, for the net clinical hazard of CV death, 
MI, definite stent thrombosis (ST), stroke, or bleeding, due to the 
increase in CV events having a greater impact than the reduc-
tion in bleeding events25. Contrary to those findings, the TICO 
trial showed a modest but statistically significant reduction in the 
composite outcome of major bleeding and CV events at 1 year 
among patients with ACS treated with ticagrelor monotherapy 
after 3 months of DAPT, compared with those treated with tica-
grelor-based 12-month DAPT23. Similar findings were observed in 
the ACS subgroups of GLOBAL LEADERS and TWILIGHT21,22. 
Hence, a more potent (and reliable) P2Y12 inhibition could pave 
the way for abbreviated DAPT therapy in properly selected ACS 
patients, i.e., those with lower bleeding and thrombotic risks and 
complete revascularisation.

STUDY RATIONALE
Considering the iterative improvements in stent platforms (with 
lower device failure rates), appreciation of the importance of 
complete revascularisation (CR) in the reduction of new ischae-
mic events, along with the recognition of the association between 
bleeding complications and mortality, there remains an unmet 
clinical need to identify and test a new pharmacoinvasive strat-
egy in patients who may not need extended DAPT and to reduce 
the long-term DAPT-associated bleeding risk, while maintain-
ing early antithrombotic protection following PCI for ACS. The 
need for further clinical research is reflected in the main objec-
tive of the TARGET-FIRST study: to investigate whether CR (in 
patients with significant non-culprit lesions) using an innovative 
stent design in AMI patients, without significant ischaemic and 
bleeding risks, combined with P2Y12 inhibitor monotherapy for 
11 months (following an uneventful period of 30-40 days) might 
provide a net clinical benefit over a standardised 12-month DAPT 
regimen.

FIREHAWK STENT
The Firehawk stent (MicroPort) is a third-generation balloon-
expandable rapamycin-eluting cobalt-chromium stent with a strut 
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thickness of 86 µm (Figure 1). The stent design minimises poly-
mer burden and reduces drug concentrations in the vessel wall. 
A novel feature of this device is the unique set of recessed ablu-
minal grooves facing the coronary vessel wall, which contain 
a poly(D,L-lactic acid) biodegradable polymer and provide a con-
trolled and targeted release of the antiproliferative drug rapam-
ycin into the blood vessel wall that dissolves within 9 months. 
It represents the lowest polymer volume and drug concentration 
among currently available biodegradable-polymer DES. Despite 
its abluminal groove design, it has a similar mechanical perfor-
mance regarding underexpansion and contraction compared to 
traditional DES27. In the context of these conceptual advantages, 
the Firehawk stent has been evaluated in several clinical trials. 
The most recent study is the TARGET All comers (TARGET-AC), 
a multicentre, open-label, randomised, non-inferiority trial. It 
demonstrated that the Firehawk stent is non-inferior to the bench-
mark durable-polymer XIENCE stent (Abbott) as assessed with 
the primary endpoint of target lesion failure at 12 months in an 
all-comers population (6.1% in the Firehawk group and 5.9% in 
the XIENCE group; p for non-inferiority=0.004), with a similar 
rate of ST and consistent outcomes up to 5 years28. The angio-
graphic late lumen loss was similar, while the optical coherence 
tomography substudy at 3 months revealed near-complete strut 
coverage, a low rate of malapposed struts, and minimal neointimal 
thicknesses in both stents29.

Methods
STUDY DESIGN AND POPULATION
TARGET-FIRST (Evaluation of a Modified Anti-Platelet Therapy 
Associated With Low-dose DES Firehawk in Acute Myocardial 
Infarction Patients Treated With Complete Revascularization 
Strategy) is a European prospective, multicentre, open-label, ran-
domised controlled trial comparing 1 month (experimental arm) 

versus 12 months (control arm) of DAPT in a population of 
NSTEMI and STEMI patients at approximately 50 sites in Europe 
(Supplementary Appendix 1). A maximum of 2,246 subjects shall 
be enrolled until a total of 2,010 randomised patients has been 
attained. After a mandatory 1 month of DAPT with aspirin and 
P2Y12 inhibitors (preferably potent P2Y12 inhibitors), patients free 
of ischaemic or bleeding events are randomised (1:1) for the fol-
lowing 11 months to 1) discontinuation of DAPT followed by 
P2Y12 inhibitors only (as prescribed after index procedure) or 2) 
continued DAPT with the same regimen (Figure 2).

Eligible patients are those aged 18 years or more, present-
ing with STEMI or NSTEMI, completely revascularised at the 
index procedure (or staged procedure within seven days) with 
a Firehawk/FIREHAWK LIBERTY stent (MicroPort), without 
procedural complications or major cardiac events that, accord-
ing to the treating physician, would preclude randomisation to the 
assigned antiplatelet strategy. Similarly, patients with high bleed-
ing and ischaemic risks (due to complex PCIs) are excluded. The 
7-day window for the staged procedure intends to reflect emerg-
ing standard practices and avoid an extension of the DAPT dura-
tion in the test arm. Detailed inclusion and exclusion criteria are 
listed in Table 1.

SCREENING, ENROLMENT, AND RANDOMISATION PHASE
Patients treated with the Firehawk stent are screened for inclusion 
immediately after the index procedure (or staged procedure occur-
ring within seven days of the index procedure). Patients who meet 
all criteria for eligibility are asked to participate in the study and 
are enrolled after signing an informed consent form approved by 
the relevant ethics committee. Consenting patients are further reas-
sessed for eligibility during an office visit at the time of randomi-
sation, which occurs 30-40 days after the single index or staged 
procedure. Patients experiencing spontaneous MI, stent thrombo-
sis, stroke, or any revascularisation will not be randomised, and 
their participation in the study will be discontinued. Patients who 
are non-compliant or have to change prescribed DAPT because of 
bleeding or need for oral anticoagulant therapy will also become 
ineligible. At randomisation, patients are centrally allocated in 
a 1:1 ratio to drop aspirin and continue with the prescribed P2Y12 

inhibitor or to continue with the prescribed dual antiplatelet regi-
men. The randomisation sequence is computer generated and strat-
ified according to the participating site, diabetes mellitus status, 
and presentation with NSTEMI or STEMI. Stratification of MVD 
was not retained in order to limit strata and because the expected 
frequency and complexity of MVD is low according to the eligi-
bility criteria.

ANTIPLATELET THERAPY
At the index procedure, the investigator will select the P2Y12 

inhibitor agent (ticagrelor 90 mg twice daily, prasugrel 10 mg 
once a day, or clopidogrel 75 mg once a day) based on patient 
characteristics and per current recommendations of the European 
Society of Cardiology guidelines and local practice. Potent P2Y12 

Figure 1. Firehawk stent design: cobalt-chromium (Co-Cr) stent 
platform with abluminal grooves (10 µm), biodegradable polymer, 
low dose rapamycin (0.3 µg/mm²), total strut thickness 86 µm.



E
uroIntervention 2

0
2

3
;1

9
:24

0
-247 

243
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inhibitors are recommended but not mandated. Once the investi-
gator has selected the P2Y12 inhibitor, it is strongly recommended 
that the P2Y12 inhibitor agent is not changed at any time during the 
study except for an urgent, well-documented medical reason (e.g., 
significant ischaemic or bleeding event, significant side effect, 
new need for treatment of arrhythmias with oral anticoagulants, 
etc.).

The physician must inform the patient of the prescribed anti-
platelet strategy and the importance of compliance to the 
prescribed treatment throughout the study. The details about anti-
platelet therapy (including start and stop times of interrupted ther-
apy and reason for interruption) and other cardiac medications are 
recorded at each study visit.

FOLLOW-UP
Clinical follow-up visits are scheduled at 6 months (telephone or 
office visit) and 12 months (office visit). During these follow-up 
visits, an assessment of angina status (Canadian Cardiovascular 
Society grading), cardiovascular drug use, compliance to the anti-
platelet therapy and any adverse events are recorded. The study 
ends at the 12-month follow-up visit.

Discussion
STUDY ENDPOINTS
We hypothesised that this modern approach, combining a highly 
biocompatible stent, complete revascularisation and modified 
DAPT, might be associated with similar outcomes, or a significant 
net benefit, compared with the guideline-recommended 12-month 
DAPT. The primary endpoint is net adverse clinical and cerebral 
events (NACCE), defined as the composite of all-cause death, 
myocardial infarction, definite/probable ST, stroke, or Bleeding 

Academic Research Consortium (BARC) bleeding (type 3 or 5) 
at 11 months after randomisation. Given the strong association 
between bleeding and mortality risks, attempts to quantify the 
NACCE, incorporating safety-related bleeding events aside from 
ischaemic complications, may provide incremental insights into 
understanding the risk-benefit ratio of an evaluated treatment strat-
egy. The main secondary, statistically powered endpoint is BARC 
bleeding events type 2, 3 or 5 at 11 months post-randomisation. 
Other secondary endpoints are clinical endpoints at 1, 6 and 
12 months, as detailed in Table 2.

STATISTICAL CONSIDERATIONS AND SAMPLE SIZE 
CALCULATION
The study holds two tested hypotheses that will be tested sequen-
tially 1) primary endpoint (non-inferiority of NACCE) and 2) 
main secondary endpoint (superiority of BARC bleeding type 2, 
3 or 5) (i.e., the main secondary endpoint will be tested if the pri-
mary endpoint is successful), in order not to inflate the alpha risk, 
which is fixed at 2.5% for the study. The study will be declared 
a success if the primary endpoint is met.

The expected rate of events (3.5% in the control group and 
2.5% in the experimental group) is estimated based on the results 
of the SMART-CHOICE, GLOBAL LEADERS, TWILIGHT, 
TICO, and STOPDAPT-2 trials20-23,25. The analysis aims to prove 
that the experimental strategy is not worse, with regards to the 
incidence of NACCE, by more than 1.25% compared to the 
standard of care (control). To provide a power of at least 80% 
for each tested endpoint, a sample size of 1,908 subjects (954 
in each randomisation group) is needed for a non-inferiority 
margin of 1.25% (relative risk of 35.7%), with a 1-sided sig-
nificance level (alpha) of 2.5% (Farrington-Manning method). 

Ineligible: terminated
(NOAC, ischaemic/bleeding event...)

at 1 month

at 6 months

at 12 months

n=2,246 DAPT

Randomisation 1:1

P2Y12 inhibitors
(ASA cessation) DAPT

1st endpoint: NACCE composite (non-inferiority)
2nd endpoint: BARC 2, 3 or 5 bleeding (superiority)

NSTEMI & STEMI patients undergoing PCI
Successful complete revascularisation (Firehawk DES)

Low to moderate ischaemic & bleeding risks

Figure 2. Study flowchart. Randomisation visit at 1 month (on site), follow-up at 6 months (telephone) and at 12 months (on site). 
ASA: aspirin; BARC: Bleeding Academic Research Consortium; DAPT: dual antiplatelet therapy; DES: drug-eluting stent; 
NACCE: net adverse cardiac and cerebral events; NOAC: new oral anticoagulant; NSTEMI: non-ST-segment elevation myocardial 
infarction; STEMI: ST-segment elevation myocardial infarction
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The secondary endpoint should prove that the experimen-
tal strategy is better than the standard of care (control) for the 
incidence of clinically relevant non-major and major bleeding 

(BARC type 2, 3 or 5). For the secondary endpoint, superior-
ity testing for the expected event rate in the experimental and 
control groups of 3.3% and 6.0% (the relative treatment effect 

Table 1. Inclusion and exclusion criteria.

Inclusion criteria
Clinical Subject is ≥18 years old

Subject has been hospitalised for troponin-positive non-ST-elevation MI, requiring early invasive treatment (PCI), or ST-elevation MI, requiring primary PCI, and 
this PCI occurred within the last 7 days

Subject is eligible for per protocol antiplatelet treatments

Subject understands and agrees with the trial requirements and procedures, and they provide written informed consent before any trial specific tests or procedures 
are performed

Subject is willing to comply with all protocol requirements including antiplatelet treatment strategies and follow-up visits

Procedural/
angiographic 
(related to 
the treatment 
of the [N]
STEMI)

Successful revascularisation:

-  Successful delivery and deployment of the Firehawk stent(s), with final residual stenosis of <30% (visually) for all target lesions
-  No occurrence of any significant event (such as MI, unplanned revascularisation, stent thrombosis, stroke, major vascular complication/bleeding).

All the treated lesions:

- In native coronary arteries only
- In vessels with visual reference diameter ≥2.25 mm and ≤4.00 mm
- Maximum 3 lesions treated*
- Maximum total stent length ≤80 mm

Complete revascularisation** performed when more than 1 significant lesion, during the index procedure or in staged procedure(s) occurring within 7 days from 
the index procedure. Physiological assessment highly recommended for lesions with stenosis between 50% and 69%.

Exclusion criteria
Clinical Subjects with prior STEMI or prior PCI within 12 months before index admission

Prior coronary artery bypass graft (CABG) surgery

Cardiogenic shock

Secondary PCI

Fibrinolysis

Prior stent thrombosis

Planned PCI, CABG, or surgery within 12 months after the enrolment

Need for oral anticoagulation medications (or NOAC)

Ischaemic stroke or intracerebral haemorrhage (spontaneous or traumatic) within 12 months prior to index procedure

eGFR <30 mL/min/1.73 m2 or dialysis

Active bleeding at time of inclusion or high risk for major bleeding

History of bleeding diathesis or coagulopathy or subject refuses blood transfusions

Stage B or C liver cirrhosis or active cancer within 12 months prior to index procedure (or currently receiving/scheduled to receive chemotherapy)

Baseline haemoglobin <13 g/dL (12 g/dL for women) or anaemia which required transfusion in the 4 weeks prior to index procedure

Moderate or severe thrombocytopenia (<100,000/L)

Expected non-adherence to study protocol (such as current problems with substance abuse, severe impairment of cognitive skills, …)

Estimated life expectancy ≤12 months

Known hypersensitivity or contraindication to any medication used in the study or any of the study stent’s components/compounds (e.g., cobalt-chromium alloy, 
sirolimus, or structurally related compounds, polymer, or individual components, P2Y12 inhibitors, or aspirin).

Subject participates in another interventional (device or drug) clinical trial within 12 months after the index procedure

Subject is a woman who is pregnant, nursing or with known intention to procreate within 12 months after the index procedure (women of childbearing potential 
who are sexually active must agree to use a reliable method of contraception from the time of screening to 12 months after the index procedure). Investigator may 
require a pregnancy test to be performed within 7 days prior to the enrolment in women of childbearing potential)

Angiographic Any of the following:

- In-stent restenosis or thrombosis
- Chronic total occlusion
- Severe calcification
-  True bifurcation disease (Medina class X,X,1) and side branch diameter ≥2 mm (visual reference visual diameter) or bifurcation treated with 2 stents
- Left main coronary artery lesion
- Residual untreated dissection ≥C
- Implantation of a non-study stent

Extent and severity of disease is such that patient is deemed to preferentially receive CABG within 1 year (based on current ESC guidelines)

*in 1 to 3 vessels. **Complete revascularisation performed according to site routine practice and according to the European Society of Cardiology (ESC) guidelines. ESC: European Society of 
Cardiology; MI: myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction; PCI: percutaneous coronary intervention; STEMI: ST-segment elevation myocardial infarction
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Design of the TARGET-FIRST randomised study

of 45%), respectively, using a 2-sided 5% alpha level and with 
1,908 patients, has a power of 82% (Cox’s proportional hazards 
model). It is deemed that 5% of the randomised subjects will be 
lost to follow-up and that approximately 10.5% of patients will 
not be randomised24. Therefore, a maximum number of 2,246 
subjects should be enrolled.

The primary endpoint will be assessed in the intention-to-treat 
population with the Com-Nougue method, which uses Kaplan-
Meier failure rate estimates for a specific timepoint and the 
Greenwood standard errors for these estimates. Sensitivity ana-
lyses of the primary endpoint will be performed using a per-proto-
col population. The secondary endpoint will be assessed with the 
Cox proportional hazards model that includes the randomisation 
group (experimental vs control) as a covariate.

The primary and main secondary endpoints will be assessed 
on adjudicated events according to the predefined subgroups 
(exploratory): age (<75, ≥75 years old), gender, NSTEMI/
STEMI, mono- versus multilesions, mono- versus multivessel 
disease, diabetes mellitus, chronic kidney disease (estimated glo-
merular filtration rate < and >60 ml/min/1.73 m²), prescribed 
P2Y12 inhibitor, and prior myocardial infarction or percutaneous 
coronary intervention.

ETHICAL CONSIDERATIONS, DATA MANAGEMENT AND 
PERSONAL DATA PROTECTION
The ethics committees and/or competent authorities, as required 
per applicable local/national regulations, will approve the study 

before any patient enrolment. The study will comply with the 
Declaration of Helsinki and ISO 14155. Subject data will be man-
aged following the European Union’s General Data Protection 
Regulation (EU) 2016/679.

Study organisation and timelines
A steering committee is responsible for assisting the sponsor in 
designing the study, overseeing its scientific validity, the quality 
and integrity of data, and disseminating the study results through 
appropriate scientific presentations and publications. The multi-
disciplinary, independent Data Safety Monitoring Board (DSMB) 
monitors the safety and well-being of the participating subjects, 
ensures the study’s scientific integrity, and recommends actions 
based on potential safety issues, including study suspension or ter-
mination based on prespecified suspension criteria. An independ-
ent clinical events committee (CEC) commissioned by the European 
Cardiovascular Research Center (CERC, Massy, France) adjudi-
cates all investigator-reported or otherwise triggered potential end-
point events. The CERC carries out independent data monitoring, 
data management and a central blinded data review, while the spon-
sor will perform interim safety and final statistical analyses accord-
ing to the statistical analysis plan. Study enrolment began in March 
2021, with 1,058 patients enrolled as of 1 December 2022. Major 
ischaemic events have not yet reached the predefined threshold (10 
events) for the first interim safety analysis by the DSMB. Enrolment 
completion is expected in the fourth quarter (Q4) of 2023, and the 
primary endpoint results are anticipated in Q4 of 2024.

Table 2. Primary and secondary endpoints.

Primary endpoint Net adverse clinical and cerebral events (NACCE) defined as a composite of all cause death, non-fatal myocardial 
infarction, definite/probable stent thrombosis, stroke, or Bleeding Academic Research Consortium (BARC) type 3 or 5 
bleeding at 11 months post-randomisation (12 months post-index procedure).

Secondary endpoint 
(powered)

BARC type 2, 3 or 5 bleeding events at 11 months post-randomisation

Secondary endpoints Other secondary endpoints (exploratory) are clinical endpoints at 1 month, 6 months and 12 months:
-  All-cause death, non-fatal myocardial infarction, definite/probable stent thrombosis, or stroke
-  BARC 3 and 5 bleeding events
-  All-cause death or non-fatal myocardial infarction
-  Patient-oriented composite of major adverse cardiac and cerebrovascular events (MACCE), including all-cause death, 

myocardial infarction, definite/probable stent thrombosis, any stroke, any ischaemia driven repeat revascularisation, 
or BARC bleeding events (type 2, 3, or 5)

-  Device-oriented composite endpoint of target lesion failure (cardiac death, target vessel-related myocardial infarction, 
target lesion ischaemia-driven revascularisation)

- MACE (cardiovascular death, myocardial infarction, ischaemia-driven revascularisation)
-  Definite or probable stent thrombosis
-  BARC 3 events
-  BARC 5 events
-  BARC 2 events
-  Cardiovascular death
-  Cardiac death
-  Non-cardiac death
-  Myocardial infarction
-  Cardiac death or non-fatal myocardial infarction
-  Cardiac death, myocardial infarction, or definite/probable stent thrombosis
-  Cardiovascular death, myocardial infarction, definite/probable stent thrombosis, or ischaemic stroke
-  Ischaemic stroke
-  Haemorrhagic stroke
-  Ischaemia-driven target lesion revascularisation
-  Ischaemia-driven target vessel revascularisation
-  Cardiovascular death, myocardial infarction, or ischaemic stroke and each of the components of the primary and 

main secondary endpoints
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Limitations
The study population is limited to patients without significant 
bleeding or thrombotic risk (lower anatomical risk before PCI, 
particularly excluding patients with more than three lesions, 
more than 80 mm stent length, and bifurcation with double-stent 
strategy). Consequently, the MVD population has a moderately 
complex anatomy. Another limitation is the use of a single stent 
platform; thus, results cannot be generalised to other platforms.

Conclusions
TARGET-FIRST is the first trial aiming to clarify whether 1 month 
of dual antiplatelet therapy after STEMI or NSTEMI is safe, espe-
cially when potent P2Y12 inhibitors are used, in combination with 
aspirin or alone, in the context of early angiographically complete 
revascularisation.
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Supplementary Appendix 1. TARGET-FIRST – List of sites, investigators and study 

coordinators. 

Site 
Number 

Country City/Hospital 
Principal 

Investigator 

Co-Investigators/Clinical 
Research Coordinators 

(CRC) 

040-02 Austria St. Pölten 
Universitätsklinikum 
St. Pölten – 
Lilienfeld 

Julia 
MASCHERBAUER 

Co-investigators   
Konstantin SCHRZ  
Gudrun LAMM 
Simone HERMANEK  
Elisabeth SCHMIDT  
Paul VOCK  
Gunnar GAMPER  
Maximilian WILL  
Study - CRC  
Simona POPESCU 

250-01 France Nîmes   
CHU de Nîmes  
Service de 
Cardiologie 

Guillaume CAYLA  
(Steering committee 
member) 
  
  
  

Co-investigators   
Benoit LATTUCA  
Bertrand LEDERMANN 
Laurent SCHMUTZ  
Pierre ROBERT 
Annick DARDAILLON  
Study - CRC  
Chrystel LEPERCHOIS 
Alice DESSAUX 

250-02 France Chartres   
Centre Hospitalier 
de Chartres, Service 
de cardiologie 
hôpital Louis 
Pasteur 

Grégoire RANGE  
  
  
  

Co-investigators   
Christophe THUAIRE 
Thibault DEMICHELI 
Radwane HAKIM 
Franck ALBERT 
Laurent ROUSSEL  
Study - CRC  
Marina NILIOT 
Emilie TACHOT 
Corine THOBOIS 
Christelle VASSALIERE 
Alexandra DEPUILLE 

250-03 France Rouen   
Clinique Saint 
Hilaire, Rouen  
Service Cardiologie  

Matthieu GODIN  
  
  

Co-investigators   
Brahim BAALA  
Alexandre CANVILLE  
Quentin LANDOLFF  
Study - CRC 
Françoise HUPEL 
Marie-Juliette MAUPAS 



250-04 France Caen   
CH Universitaire 
Département de 
Cardiologie, Unité 
de Cardiologie 
Interventionelle   

Farzin BEYGUI  
  
  
  

Co-investigators   
Katrien BLANCHART  
Mathieu BIGNON  
Clément BRIET 
Adrien LEMAITRE  
Idir REBOUH 
Rémi SABATIER  
Study -CRC  
Élodie GRANCHON RIOZI 

250-05 France Clermont-Ferrand 
CH de Clermont-
Ferrand  
Service/Pôle 
Cardiologie  

Pascal MOTREFF   
  
  
  

Co-investigators   
Nicolas COMABRET  
Benjamin DUBAND  
Thomas MOUYEN  
Aimé AMONCHOT  
Study - CRC  
Aurélie THALAMY 
Émilie VAZEILLE-LOLLIVIER 

250-06 France Lyon   
CH St Joseph St Luc, 
Lyon  
Département de 
Pathologie 
Cardiovasculaire  

Sylvain RANC  
  
  

Co-investigators   
Olivier DUBREUIL  
Thibault PERRET  
Study - CRC  
Stéphane RIO 

250-07 France Bastia   
CH de Bastia  
Service de 
Cardiologie   

Ziad BOUERRI  
  
  

Co-investigators   
Paul LUPORSI  
Philippe RICCINI 
Rami MAZLOUM  
Study - CRC  
Mathilde MARIOTTI 

250-08 France Marseille   
CHU La Timone  
Service de 
Cardiologie, 
Maladies 
Coronaires   

Thomas CUISSET  
  
  

Co-investigators   
Pierre DEHARO  
Study - CRC  
Aurélie BLONDELON 
Ignacio LUNAR SILVA 

250-10 France Lille   
CHU de Lille  
Service de 
cardiologie, Institut 
Cœur Poumon 

Gilles LEMESLE  Co-investigators   
Guillaume SCHURTZ 
Nicolas LAMBLIN 
Basile VERDIER 
Arnaud SUDRE 
Cédric DELHAYE 
Tom DENIMAL 
Eric VANBELLE 
Thibault PAMART  
Study - CRC  
Isabelle PILAT  
Anne UAT 

mailto:paul.luporsi@ch-bastia.fr%20(Paul%20LUPORSI%20co-Inv)philippe.riccini@ch-bastia.fr%20(Philippe%20RICCINI%20co-Inv)rami.mazloum@ch-bastia.fr%20(Rami%20MAZLOUM%20co-Inv)
mailto:paul.luporsi@ch-bastia.fr%20(Paul%20LUPORSI%20co-Inv)philippe.riccini@ch-bastia.fr%20(Philippe%20RICCINI%20co-Inv)rami.mazloum@ch-bastia.fr%20(Rami%20MAZLOUM%20co-Inv)
mailto:paul.luporsi@ch-bastia.fr%20(Paul%20LUPORSI%20co-Inv)philippe.riccini@ch-bastia.fr%20(Philippe%20RICCINI%20co-Inv)rami.mazloum@ch-bastia.fr%20(Rami%20MAZLOUM%20co-Inv)


Jean-Luc AUFFRAY 
Pascal DESLART 

250-11 France Toulouse   
CHU de Toulouse  
Pôle Cardio-
Vasculaire et 
Métabolique de 
l’établissement de 
santé   

Thibault 
LHERMUSIER  
  
  
  

Co-investigators   
Stéphane TRIBEAU  
Clément SERVOZ   
Kimberley LEMOINE   
Clémence LAPERCHE   
Meyer ELBAZ  
Francisco CAMPELO-
PARADA   
Frédéric BOUISSET  
Study - CRC  
Mouin NASR  
Marine POISAY 
Kimberly LEMOINE 
Stéphanie TRIBEAU 

250-12 France Montpellier  
Clinique du 
Millénaire, Service 
de cardiologie 
Interventionnelle  

Christophe PIOT  
  
  
  

Co-investigators   
Guilhem MALCLES  
Franck RACZKA 
Maxime PONS   
Study - CRC 
Lisa CRESPY 
Maria LEROUX 

250-13 France Aubervilliers 
Hôpital Foch, 
Aubervilliers   
Service de 
Cardiologie  

Hakim BEN-AMER  
  

Study - CRC 
Lenda BEN AMARA 

250-14 France Toulouse   
Clinique Pasteur, 
Toulouse  
Département de 
Cardiologie  

Benjamin HONTON  Co-investigators  
Didier TECHTCHE    
Christian JORDAN    
G CHARBONNIER   
Paul OHAYON    
Bruno FARAH    
Laurent BONFILS   
Guillaume AVINEE  . 
Marianne COTTIN  
Christophe GOUTNER 
Study - CRC 
Frédéric PETIT 
Aurélie PIQUARD 
Marianne COTTIN 
Émilie GREZES 
Aurélie MAACK 
Juliette GOUTNER 



250-15 France Reims   
CHU REIMS - 
Hôpital Robert 
Debré  
Service de 
cardiologie  

Laurent. FAROUX  
  

Co-investigators   
Aurélien VILLECOURT 
 

250-16 France Dijon   
CHU de Dijon Le 
Bocage  
Service de 
Cardiologie  

Thibaut POMMIER  
  
  

Study CRC 
Hasni SI ABDELKADER 
 
 

250-17 France Haguenau   
Centre Hospitalier 
de Haguenau  
Service de 
Cardiologie  

Fabien DE POLI  
  
  

Co-investigators   
Philippe COUPPIE 
Pierre LEDDET   
Sabrina UHRY  
Valentin SIMON               
Study- CRC  
Jean-Marc DAESSLE 
Manon HASSOLD 

250-18 France Annecy   
Centre Hospitalier 
Annecy Genevois,  
Département de 
Cardiologie  

Lionel MANGIN  
  
  

Co-investigators   
Abdelkader BAKHTI  
Study- CRC  
Léa GARESSUS 
 

250-19 France Cherbourg   
Centre Hospitalier 
Public du Cotentin, 
Cardiologie 
Interventionnelle 

Farzin BEYGUI  
  

Co-investigators   
Lin SCHWOB  
Eric MEIMARAKIS   
Guillaume MALCOR  
Katrien BLANCHART   
Mathieu BIGNON   
Adrien LEMAITRE  
Study- CRC 
Magaly NOEL 
Fabienne SALMON 

250-20 France Montpellier   
CHU de 
Montpellier   
Hôpital Arnaud de 
Villeneuve  
Service de 
Cardiologie B  

Jean-Christophe 
MACIA  
  
  

Co-investigators  
François ROUBILLE   
Richard GERVASONI   
Florence LECLERCQ  
Delphine DELSENY  
Study- CRC 
Chloé BONNETON 
Djoher ALIANE 
Sandra KAHLOUCHE 
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