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Abstract
Aims: The study sought to evaluate the safety and efficacy of FIREHAWK, a novel abluminal groove-filled 
biodegradable polymer sirolimus-eluting stent (SES) for treating patients with single de novo coronary 
lesions compared with the durable polymer everolimus-eluting stent (EES) XIENCE V.

Methods and results: A total of 458 patients with single de novo native coronary lesions ≤24 mm in length and 
a coronary artery ≥2.25 to ≤4.0 mm in diameter were enrolled in the TARGET I study, a prospective, ran-
domised, non-inferiority trial. The primary endpoint was in-stent late lumen loss (LLL) at nine-month follow-
up. The secondary endpoint, target lesion failure (TLF), was defined as the composite of cardiac death, target 
vessel myocardial infarction (TVMI), or ischaemia-driven target lesion revascularisation (iTLR). Patients were 
centrally randomised to treatment with either biodegradable polymer SES (n=227) or durable polymer EES 
(n=231). The nine-month in-stent LLL of the biodegradable polymer SES was comparable to the EES group 
(0.13±0.24 mm vs. 0.13±0.18 mm, p=0.94; difference and 95% confidence interval 0.00 [-0.04, 0.04] mm; p for 
non-inferiority <0.0001). Cardiac death (0.4% vs. 0.0%), TVMI (1.3% vs. 1.7%), iTLR (0.4% vs. 0.4%) and 
TLF (2.2% vs. 2.2%) were similar between the biodegradable polymer SES and durable polymer EES groups at 
12-month follow-up (all p>0.05). No definite/probable stent thrombosis was observed in both of these groups.

Conclusions: In the multicentre TARGET I trial, the novel abluminal groove-filled biodegradable polymer 
SES FIREHAWK was non-inferior to the durable polymer EES XIENCE V with respect to the primary end-
point of in-stent LLL at nine months for treating patients with single de novo coronary lesions. The incidences 
of clinical endpoints were low in both of the stents at 12-month follow-up. (ClinicalTrials.gov identifier: 
NCT01196819)
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Introduction
Drug-eluting stents (DES) delivering antiproliferative drugs from 
durable polymer have significantly reduced angiographic and clinical 
measures of restenosis compared with bare metal stents, with the low 
risk of adverse events including myocardial infarction (MI) and death1-

5. However, durable polymers of first-generation DES have been linked 
to persistent inflammation, and delayed endothelial healing may result 
in an increased risk of late and very late stent thrombosis (ST)6. Recent 
advances in stent technology and use of invasive imaging techniques, 
along with the introduction of biocompatible or biodegradable poly-
mers of newer-generation DES, have minimised the risk of complica-
tions compared with the first-generation DES7-12.

Editorial, see page 15

The FIREHAWK® (MicroPort Medical, Shanghai, China) biode-
gradable polymer sirolimus-eluting stent (SES) is a novel ablumi-
nal groove-filled biodegradable poly-lactic acid (PLA) polymer 
DES with specific targeting of sirolimus release13,14. The TARGET 
I study is the first randomised trial that aimed to assess the safety 
and efficacy of the FIREHAWK biodegradable polymer SES com-
pared with the durable polymer everolimus-eluting stent (EES) 
XIENCE V® (Abbott Vascular, Santa Clara, CA, USA) in treatment 
of patients with single de novo coronary lesions.

Methods
STUDY DESIGN AND PATIENT SELECTION
The TARGET I study is a prospective, multicentre, randomised trial, 
which enrolled 458 patients with single de novo coronary artery lesions 
in a 1:1 ratio to receive either the FIREHAWK stent or the XIENCE V 
stent at 16 high-volume medical centres in China. Patients were eligi-
ble for enrolment if they were 18 years or older and intended to undergo 
PCI treatment with a single de novo native coronary artery lesion. The 
target lesion had a diameter stenosis ≥70%, a reference vessel diameter 
between 2.5 and 4.0 mm, and lesion length ≤24 mm by visual estima-
tion. The major exclusion criteria included acute myocardial infarction 
within one week, chronic total occlusion, left main coronary artery, 
bifurcation (side branch ≥2.5 mm in diameter), in-stent restenosis. 
Clinical follow-up was planned to be performed at 30 days, six months, 
nine months, one year and then annually up to five years after the index 
procedure. Angiographic follow-up was conducted at nine months ±30 
days post-index procedure. The trial was approved by the institutional 
ethics committee at each participating site. All eligible patients signed 
written informed consent for participation in the trial. The trial is regis-
tered with ClinicalTrials.gov identifier: NCT01196819.

STUDY DEVICES
The FIREHAWK stent (MicroPort Medical, Shanghai, China) is pre-
mounted on a rapid-exchange delivery system, and consists of three 
components: a cobalt-chromium L605 platform, PLA polymer, and the 
antiproliferative drug sirolimus. Details of the design features  have 
been previously described13. Briefly, the unique abluminal grooves are 
scored at the outer surface of the struts (total strut thickness: 86 μm), 
with average sirolimus dosage of 3 µg/mm stent lengths (Figure 1). 
The preclinical study showed that the drug release kinetics curves were 

Figure 1. A micrograph and illustration of the FIREHAWK stent. 
A) Micrograph: FIREHAWK stents employ an “S” type design in the 
connecting rods, which simultaneously makes the stent sufficiently 
flexible, reducing the distance between the sine curve circles, 
increasing the percentage of the metal coverage of the stent and 
allowing for coverage of the lesion (scanning electron microscopy, 
original magnification ×150). B) This illustration of the FIREHAWK 
stent shows the slotted, one-sided, coated design. The slots play a 
fixed role concerning the biodegradable coating and the loaded drug 
on the vessel wall side can be target released.

similar between the FIREHAWK and CYPHER stents (Online Fig-
ure 1). The FIREHAWK stent was available in diameters of 2.25, 2.5, 
2.75, 3.0, 3.5 and 4.0 mm and in lengths of 13, 18, 23 and 29 mm. The 
XIENCE V stent is comprised of a medical grade L-605 cobalt-
chromium alloy backbone and delivery system, a thin fluoropolymer 
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coating and everolimus (100 µg of everolimus per square centimetre of 
stent surface area). The total strut thickness of the XIENCE V is 89 µm, 
which consists of metal thickness of 81 µm and polymer thickness of 
8 µm. The XIENCE V stent was available in diameters of 2.25, 2.5, 
2.75, 3.0, 3.5 and 4.0 mm and in lengths of 12, 15, 18, 23 and 28 mm.

RANDOMISATION, PROCEDURES AND ADJUNCT DRUG 
THERAPY
Patients who met the inclusion and exclusion criteria were stratified 
by centre using the fixed block method and were randomised 1:1 
using a web-based randomisation system to treatment with the 
FIREHAWK biodegradable polymer SES or the XIENCE V dura-
ble polymer EES. The clinical events committee and independent 
angiographic core laboratory, but not the investigator or the patient, 
were blinded to the assigned study stent.

Lesions were treated by standard interventional techniques. Pre-
dilation and post-dilation were left to the discretion of the investigator. 
In the event of a bail-out procedure and additional stent requirement, 
the stent had to be one from the same group as the first implanted stent.

Prior to stent implantation, all patients received treatment with 
aspirin (300 mg, at least 24 hours before the intervention) and 
clopidogrel (loading dose: 300 mg, at least six hours before the 
intervention; for those having taken clopidogrel [75 mg/day] for 
more than 72 hours, no loading dose was needed). Anticoagulation 
with heparin during the procedure was administered according to 
the protocol recommendations. Dual antiplatelet therapy with aspi-
rin (100 mg/day) and clopidogrel (75 mg/day) was continued for at 
least 12 months after the index procedure.

STUDY ENDPOINTS, DEFINITIONS AND FOLLOW-UP
The primary endpoint of the study was in-stent late lumen loss (LLL) 
at nine months after the index procedure. Secondary procedure-related 
endpoints were as follows: (1) device, lesion, and clinical success rates 
(device success was defined as the attainment of <50% residual steno-
sis of the target lesion using only the assigned device; lesion success 
was defined as the attainment of <50% residual stenosis, TIMI 3 flow, 
no residual dissection and thrombosis of the target lesion using any 
percutaneous method; clinical success was defined as attainment of 
lesion success of the target lesion and no in-hospital major adverse 
cardiac event); (2) in-stent and in-segment binary restenosis rates, in-
segment LLL, in-stent and in-segment percentage of diameter stenosis; 
(3) target lesion failure (TLF, device-oriented endpoint), defined as the 
composite of cardiac death, target vessel myocardial infarction (MI), or 
ischaemia-driven target lesion revascularisation (iTLR) at one month, 
six months, 12 months, and annually up to five-year follow-up; (4) the 
patient-oriented composite of all-cause death, all MI, or any revascu-
larisation at one month, six months, 12 months, and annually up to 
five-year follow-up; (5) definite and probable ST according to ARC 
definitions (early, late, and very late)15.

QUANTITATIVE CORONARY ANGIOGRAPHY
Quantitative coronary angiography (QCA) analysis was performed at 
baseline and nine-month follow-up. All angiograms were evaluated 

by an independent angiographic core laboratory (China Cardiovas-
cular Research Foundation [CCRF], Beijing, China) using the 
QAngio XA Version 7.2 Analysis Software (Medis Medical Imag-
ing System Inc., Leiden, The Netherlands). Standard QCA method-
ology was used including analysis of the stent and the peri-stent 
segments of 5 mm proximal and distal to the stent edge16. Binary 
restenosis was defined in every segment (5 mm proximal, 5 mm 
distal and in-stent) as a >50% diameter stenosis at follow-up. LLL 
was defined as the difference between the post-procedure and fol-
low-up minimal lumen diameter (MLD).

STATISTICAL METHODS
The sample size estimation was based on a non-inferiority test for the 
primary endpoint of in-stent LLL at nine-month follow-up after the 
index procedure. The published angiographic results of the XIENCE 
V stent in the SPIRIT III trial showed an in-stent LLL of 0.16±0.41 mm 
at eight months17. Assuming an anticipated in-stent LLL of the FIRE-
HAWK stent of 0.17 mm at nine months and a non-inferiority margin 
of 0.13 mm, a two-sided alpha of 0.05 and 80% statistical power 
would require a minimum number of 368 subjects (184 subjects per 
group). Assuming a loss to angiographic follow-up rate of 20%, a 
total sample size of 460 enrolled patients was required.

Continuous variables are expressed as mean±standard deviation 
(SD). Categorical variables are described by counts and percentages. 
The Student’s t-test and chi-square test/Fisher’s exact test were used 
to assess the homogeneity of demographic variables and baseline 
lesion characteristics. The ANCOVA analysis was used as the pri-
mary analysis for in-stent LLL. The pre-specified covariates were 
post-procedure MLD and clinical centre. After eliminating the inter-
action between treatment group and clinical centre, the difference of 
the primary endpoint and its 95% confidence interval were estimated 
by the least squares estimation. All statistical tests were two-sided, 
and the significant level was 0.05. All analyses were performed with 
the SAS 9.13 software (SAS Institute Inc., Cary, NC, USA).

Results
PATIENT, LESION AND PROCEDURAL CHARACTERISTICS
In total, 458 patients were enrolled at 16 Chinese sites and randomised 
to receive the FIREHAWK (n=227) or the XIENCE V (n=231) stent. 
Baseline characteristics of the patients and lesions were well matched 
between the two groups (Figure 2, Table 1 and Table 2). The in-stent 
% diameter stenosis and in-stent acute gain of the FIREHAWK group 
after PCI were similar compared to the XIENCE V group (8.7±5.3% 
vs. 8.8±5.7%, p=0.77; 1.86±0.45 mm vs. 1.91±0.46 mm, p=0.27; 
respectively). Device success rate was 100.0% in both groups; lesion 
success rate was 98.2% in the FIREHAWK group and 99.1% in the 
XIENCE V group, respectively (Table 3).

QUANTITATIVE CORONARY ANGIOGRAPHY ANALYSIS AT 
NINE-MONTH FOLLOW-UP
Angiographic follow-up at nine months was completed in 87.6% 
(199/227) of the FIREHAWK group and 87.4% (202/231) of the 
XIENCE V group. The primary endpoint of in-stent LLL in the 
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FIREHAWK group was non-inferior to that in the XIENCE V 
group (0.13±0.24 mm vs. 0.13±0.18 mm, p=0.94; difference and 
95% confidence interval 0.00 [–0.04, 0.04] mm; p for non-inferior-
ity <0.0001) (Figure 3, Table 4).

CLINICAL OUTCOMES
Major clinical endpoint results are summarised in Table 5. The indi-
vidual and composite of clinical outcome rates were low and compa-
rable in both groups at one, six and 12-month follow-up. However, 

Allocated to the XIENCE V group (n=231)
Received allocated intervention (n=231)
Patient did not meet criteria (n=1)

Enrolment
Randomised (n=460)

Allocated to the FIREHAWK group (n=229)
Received allocated intervention (n= 227)
PCI was not performed (n=2)

9-month angiographic follow-up
(n=199, 87.6%)

9-month angiographic follow-up
(n=202, 87.4%)

1-year clinical follow-up
(n=227,100%)

1-year clinical follow-up
(n=231, 100%)

Full analysis set (n=227) Full analysis set (n=231)

9-month angiographic follow-up

1-year clinical follow-up

Analysis

Figure 2. Patient flow.

Table 1. Baseline patient characteristics.

FIREHAWK  
(n=227)

XIENCE V 
(n=231)

p-value

Age (years) 58.7±9.4 59.6±9.4 0.32

Male 157 (69.2%) 158 (68.4%) 0.86

Hypertension 131 (57.7%) 138 (59.7%) 0.66

Hyperlipidaemia 61 (26.9%) 53 (22.9%) 0.33

Diabetes mellitus 31 (13.7%) 39 (16.9%) 0.33

Family history of CAD 17 (7.5%) 12 (5.2%) 0.31

Current smoker 90 (39.6%) 90 (39.0%) 0.91

Previous myocardial infarction 45 (19.8%) 49 (21.2%) 0.71

Previous PCI 11 (4.8%) 13 (5.6%) 0.71

Peripheral arterial disease 4 (1.8%) 6 (2.6%) 0.75

Angina 0.58

Unstable angina 162 (71.4%) 166 (71.9%)

Stable angina 55 (24.2%) 56 (24.2%)

Silent ischaemia 10 (4.4%) 9 (3.9%)

LVEF, % 62.1±7.1 62.3±8.2 0.78

Data are mean±SD or n (%). CABG: coronary artery bypass graft; CAD: coronary artery 
disease; LVEF: left ventricular ejection fraction; PCI: percutaneous coronary intervention

Table 2. Baseline lesion characteristics.

FIREHAWK 
(n=227)

XIENCE V 
(n=231)

p-value

Target vessel location 0.55

Left anterior descending artery 147 (64.8%) 139 (60.2%)

Left circumflex artery 39 (17.2%) 42 (18.2%)

Right coronary artery 41 (18.1%) 50 (21.6%)

TIMI flow 0.43

0 1 (0.4%) 3 (1.3%)

1 2 (0.9%) 6 (2.6%)

2 20 (8.8%) 20 (8.7%)

3 204 (89.9%) 202 (87.4%)

Reference vessel diameter, mm 2.87±0.47 2.90±0.50 0.58

Lesion length, mm 15.7±7.1 15.7±6.7 0.96

Minimal lumen diameter, mm 0.96±0.40 0.95±0.42 0.65

Diameter stenosis, % 66.4±13.2 67.3±13.6 0.45

Data are n (%) or mean±SD; TIMI: thrombolysis in myocardial infarction 

the FIREHAWK-treated group showed a non-significant trend 
towards a low rate of patient-oriented clinical outcomes compared 
with the XIENCE V group (3.5% vs. 7.4%, p=0.07, Table 5). During 
the 12-month follow-up, no definite/probable ST  was observed.

Discussion
This prospective, multicentre, randomised trial has demonstrated 
for the first time that: 1) the novel biodegradable polymer SES 
(FIREHAWK) has similar safety and efficacy for the treatment of 
patients with de novo lesions compared to the EES (XIENCE V); 
2) in comparison with the durable polymer EES, biodegradable 
polymer SES shows non-inferiority of antirestenotic efficacy 
with respect to the primary endpoint of in-stent LLL; 3) the clinical 
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outcomes were low in both the biodegradable polymer SES and 
durable polymer EES groups, and no ST was observed at one-
year follow-up; 4) the concept of sirolimus target release using a 
novel abluminal groove-filled biodegradable PLA polymer is 
feasible and effective compared to the contemporary proven 
EES.

Table 3. Procedural results.

FIREHAWK 
(n=227)

XIENCE V 
(n=231)

p-value

Pre-dilation 177 (78.0%) 181 (78.4%) 0.92

Maximum pressure, atm 10.9±3.1 11.3±3.1 0.19

Post-dilation 121 (53.3%) 110 (47.6%) 0.22

Maximum pressure, atm 17.3±3.2 17.7±4.1 0.40

Stent diameter, mm 3.17±0.43 3.19±0.45 0.50

Stent length, mm 22.8±7.8 22.3±8.6 0.56

Stents/lesion 1.05±0.26 1.06±0.30 0.77

Post-
procedure

Reference vessel 
diameter, mm

3.09±0.44 3.13±0.48 0.35

Minimal lumen diameter, mm

In-stent 2.82±0.44 2.86±0.44 0.46

In-segment 2.44±0.54 2.47±0.53 0.52

Diameter stenosis, %

In-stent 8.7±5.3 8.8±5.7 0.77

In-segment 16.2±11.1 17.2±11.3 0.39

Acute gain, mm

In-stent 1.86±0.45 1.91±0.46 0.27

In-segment 1.48±0.55 1.53±0.54 0.33

Device success rate 100.0% 100.0% 1.00

Lesion success rate 98.2% 99.1% 0.45

Clinical success rate 96.9% 97.4% 0.75

Data are n (%) or mean±SD
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Figure 3. In-stent late lumen loss distribution at nine-month 
follow-up. CI: confidence interval

Table 4. Angiographic results at nine-month follow-up.

FIREHAWK  
(n=199)

XIENCE V 
(n=202)

p-value

Angiographic follow-up rate 87.6% 87.4% 0.96

Reference vessel diameter, mm 3.07±0.43 3.07±0.46 0.93

Minimum lumen 
diameter, mm

In-stent 2.72±0.51 2.71±0.45 0.95

Proximal edge 3.01±0.60 2.98±0.58 0.53

Distal edge 2.44±0.54 2.45±0.55 0.85

In-segment 2.38±0.54 2.37±0.52 0.85

Diameter stenosis, % In-stent 11.9±9.7 11.5±7.4 0.69

Proximal edge 10.1±12.1 10.5±11.0 0.77

Distal edge 14.3±12.6 14.8±10.6 0.64

In-segment 18.1±12.8 18.6±11.4 0.65

Binary restenosis In-stent 1 (0.5%) 0 (0.0%) 0.50

Proximal edge 2 (1.0%) 3 (1.5%) 1.00

Distal edge 1 (0.5%) 0 (0.0%) 0.50

In-segment 2 (1.0%) 3 (1.5%) 1.00

Late lumen loss, mm In-stent 0.13±0.24 0.13±0.18 0.94

Proximal edge 0.09±0.28 0.10±0.37 0.60

Distal edge 0.06±0.33 0.08±0.27 0.56

In-segment 0.08±0.32 0.09±0.31 0.77

BIODEGRADABLE POLYMER SES WITH UNIQUE DESIGN
The novel biodegradable polymer SES investigated in the present 
study was described previously13, consisting of three components: 
a cobalt-chromium L605 platform, biodegradable PLA polymer 
and the antiproliferative drug sirolimus. In particular, biodegrada-
ble polymer localised in the abluminal grooves of the struts is fully 
metabolised to water and carbon dioxide within six to nine months. 
This unique design with abluminal groove-filled biodegradable 
polymer is completely different from other biodegradable polymer 
DESs with a laser-cut reservoir design (such as CoStar [Conor 
MedSvastems, Menlo Park, CA, USA], NEVO [Cordis Corpora-
tion, Bridgewater, NJ, USA])18-20. Meanwhile, the unique groove-
filled biodegradable polymer design with minimally contacting 
intima potentially might be associated with a decrease of polymer-
related inflammation. In addition, a finite element analysis showed 
that the stresses and deformations of the device during expansion 
are only focused on the hinge points of the stent13. Therefore, the 
impact on the integrity of biodegradable polymer poured into the 
abluminal grooves was reduced in patients undergoing PCI.

The clinical efficacy of DES mainly relates to stent design, active 
drug and the presence and type of polymer. Though sirolimus and 
everolimus were used in the stents in this current study, Steigerwald 
and colleagues proved that these mTOR inhibitors have similar effects 
on endothelial regrowth and neointimal thickening21. In addition, it 
should be noted that the average sirolimus dosage of the FIREHAWK 
is only 3 µg/mm stent length compared to 100 µg/mm2 of stent surface 
area in the XIENCE V stent13. Given the similar and low in-stent LLL, 
sufficient inhibition of neointimal proliferation may have been 
achieved in the FIREHAWK stent using the groove-filled biodegrada-
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ble polymer design compared with the XIENCE V. Based on this 
unique technique, the targeted drug release may potentially result in 
comparable drug release kinetics and uptake of the drug into the arterial 
wall. Therefore, it appears clear that both  stent systems in this study 
contributed to the comparable efficacy in neointimal suppression.

 
EFFICACY OF THE NOVEL BIODEGRADABLE POLYMER SES
Numerous studies have shown that in-stent LLL is a predictor of 
future cardiovascular events. It has been used as a surrogate end-
point to compare different devices, though the causes of restenosis 
after revascularisation were multifactorial22-24. In permanent metal-
lic stent platforms, the LLL is solely due to neointimal prolifera-
tion, and thus the LLL provides an indirect angiographic evaluation 
of the vessel wall response to the endovascular device25. In a small 
randomised study (SPIRIT II), the in-stent LLL was 0.17±0.32 mm 
at six months, and delayed neointimal hyperplasia was observed 
with an in-stent LLL of 0.33±0.37 mm at two years26. However, the 
biodegradable polymer SES with only a metallic stent left after six 
to nine months post-procedure was potentially associated with a 
minimal inflammation and hypersensitivity response compared 
with durable polymer DES after polymer biodegraded in long-term 
follow-up27,28. In addition, though a fully bioresorbable scaffold 
(BRS) may be the ideal device for treatment with PCI, there are no 
data currently available for direct comparison of the efficacy of the 
devices between BRS and DES29.

Previous studies showed that employing a biodegradable coating on 
a stent platform led to superior clinical and angiographic outcomes7,30-32. 
The adverse clinical events of this study were markedly low in both 
stent groups of patients with de novo lesions compared to other studies. 
It may be partly due to the highly effective biodegradable polymer SES 

and EES used in the present study. Alternatively, the strictly selected 
population of this study may have contributed to the low incidences of 
adverse clinical events. These observations at least indicated a greater 
degree of neointimal hyperplasia suppression in both devices. However, 
it is hard to reach a statistical conclusion regarding the clinical out-
comes between these two devices due to the low incidence of events. 
Recently, the COMPARE II randomised controlled trial showed that a 
biodegradable polymer biolimus-eluting stent is as safe and efficacious 
as the EES33. However, the present study confirmed for the first time 
the non-inferiority of the novel biodegradable polymer SES compared 
to EES with respect to nine-month in-stent LLL. The underlying causes 
of non-inferiority are potentially attributed to the unique design and 
biodegradable polymer.

DEVICE-RELATED STENT THROMBOSIS
Stent thrombosis is one of the most prominent concerns with the 
widespread use of DES in daily clinical practice34,35. The newer-
generation DES, including EES, have been developed with the 
intention of improving the overall safety of earlier DES while main-
taining antirestenotic efficacy. A meta-analysis from 13 randomised 
trials suggests a benefit of EES in reducing ST36. Though the cause 
of this detrimental event is more likely to be multifactorial, delayed 
re-endothelialisation and hypersensitivity induced by durable poly-
mer play an important role.

In the present study, ST at one-year follow-up was not observed in 
either group. Therefore, it is difficult to provide a powerful comparison 
with respect to this problem. Long-term follow-up of the TARGET I 
trial and the real-world TARGET II study evaluating the FIREHAWK  
stent in a broad patient population is necessary before definite conclu-
sions can be drawn concerning this important clinical outcome.

Table 5. Clinical outcomes.

1 month 6 months 12 months

FIREHAWK 
(n=227)

XIENCE V 
(n=231)

p-value
FIREHAWK 
(n=227)

XIENCE V 
(n=231)

p-value
FIREHAWK 
(n=227)

XIENCE V  
(n=231)

p-value

Device-oriented composite endpoint 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 4 (1.7%) 1.00 5 (2.2%) 5 (2.2%) 1.00

Patient-oriented composite endpoint 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%)       5 (2.2%) 0.72 8 (3.5%) 17 (7.4%) 0.07

All-cause death 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 1 (0.4%) 1.00 1 (0.4%) 2 (0.9%) 1.00

Cardiac death 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 1 (0.4%) 0 (0.0%) NA

MI 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 5 (2.2%) 0.72

Q-wave MI 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA

Non-Q-wave MI 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 5 (2.2%) 0.72

Target vessel MI 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 4 (1.7%) 1.00 3 (1.3%) 4 (1.7%) 1.00

Ischaemia-driven TLR 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 1 (0.4%) 1 (0.4%) 1.00

TLR 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 1 (0.4%) 1 (0.4%) 1.00

TVR 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 1 (0.4%) 3 (1.3%) 0.62

Any revascularisation 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 4 (1.8%) 11 (4.8%) 0.07

Definite/probable ST 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA 0 (0.0%) 0 (0.0%) NA

Patient-oriented composite endpoint: all-cause death, all myocardial infarction, or any revascularisation; Device-oriented composite endpoint (TLF): 
cardiac death, target vessel myocardial infarction, or ischaemia-driven target lesion revascularisation; MI: myocardial infarction; NA: not available; ST: 
stent thrombosis; TLR: target lesion revascularisation; TVR: target vessel revascularisation; TLF: target lesion failure 
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STUDY LIMITATIONS
This study has several limitations. First, the sample size was calcu-
lated to assess a difference in LLL, which is a surrogate endpoint for 
clinical restenosis. Secondly, patients included in the study were 
selected strictly by angiographic and clinical characteristics rather 
than as in an all-comers trial; thus, the results may not be regarded as 
being applicable to routine clinical practice. Thirdly, the present 
study did not include additional intracoronary imaging guidance and 
examinations (such as intravascular ultrasound, optical coherence 
tomography). Finally, in the early stages the trial comparing DES 
could not provide a direct assessment of the effect of different poly-
mers and drug used, which could have modulated the final perfor-
mance of the stents9,37,38. Given the aforementioned limitations, 
a large-scale randomised trial conducted on less stringently selected 
and higher risk patients is warranted to determine the long-term effi-
cacy and safety of this novel target release sirolimus-eluting coronary 
stent with biodegradable polymer in the abluminal grooves.

Conclusions
The TARGET I trial demonstrates that the novel abluminal groove-
filled biodegradable polymer sirolimus-eluting stent has similar 
efficacy and safety compared to the contemporary, widely used 
durable polymer everolimus-eluting stent for patients with single 
de novo coronary lesions.
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