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Onyx ONE trial: a new option in patients at high risk  
of bleeding

Estudio Onyx ONE: una nueva opción en pacientes con alto riesgo  
de sangrado
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INTRODUCTION

Due to the commotion caused by the growing number of late 
thrombosis after drug-eluting stents implantation back in 2005,1  
1 year courses of dual antiplatelet therapy (DAPT) were recom-
mended after the implants. The lower rate of this complication 
thanks to improved designs of the device has made it possible to 
shorten these courses. The shortest courses of DAPT are still under 
discussion2-4 (figure 1), yet 1-month courses of DAPT with further 
withdrawal of 1 of the 2 drugs has been agreed on. However, most 
1-month DAPT studies have been conducted with low-risk patients5,6 
or have focused on patients with stable coronary artery disease.7

With the progressive aging of the population, comorbidity, and the 
higher rate of atrial fibrillation, it has become more and more 
common to find patients at high risk of bleeding and rates of 15%.8 
In the LEADERS FREE clinical trial9, the BioFreedom biolimus 
A9-eluting stent (Biosensors, Switzerland) without polymer and a 
stainless steel stent platform proved superior to conventional stents 
in patients at high risk of bleeding and on a 1-month course of 
DAPT with clopidogrel. Ever since, it has become the reference 
device in this type of patients.

To this day, the Resolute Onyx chromium-cobalt stent with zotar-
olimus and permanent polymer (Medtronic, United States) showed 
safety data with the 1 month course of DAPT,10 but no specific 
randomized clinical trials had been conducted on this issue. 
However, there were data available on a previous model with 
zotarolimus in this context, the Endeavor Sprint stent (Medtronic, 
United States), but with a different drug-release kinetics and off the 
market for quite a few years now.11 In the Onyx ONE clinical trial 
(NCT03344653), the Resolute Onyx stent was compared to the 
BioFreedom stent in patients at high risk of bleeding. The objective 
of this review was to analyze such study and put it into context 
with recent studies published on 1-month courses of DAPT.

DESIGN

The Onyx ONE is a prospective, randomized, multicenter study that 
compared the safety and efficacy profiles of the chromium-cobalt  
Resolute Onyx stent with permanent polymer and zotarolimus to 

the BioFredom biolimus A9-eluting bare-metal stent without 
polymer in patients at high risk of bleeding and on a 1-month 
course of DAPT.

The primary endpoint was a composite of cardiac death, infarction, 
and definitive or probable stent thrombosis at 1 year. The secondary 
endpoint for which the statistical power of the study was designed, 
was target lesion failure defined as the factors already mentioned 
plus ischemia-related lesion revascularization.

Other secondary endpoints were the success of the target vessel, 
device, procedure, BARC (Bleeding Academic Research Consortium 
Definition of Bleeding) bleeding score, and each particular compo-
nent of the primary endpoint. Inclusion criteria are shown on table 1, 
they are exactly the same ones as those used in the LEADERS FREE 
study,9 and focus on patients at high risk of bleeding. 

A crucial aspect of this study is antithrombotic regimens. During the 
first month, all patients should receive 75-100 mg/day of acetylsali- 
cylic acid (ASA) plus a P2Y12 receptor inhibitor, preferably clopidogrel.  
In patients on oral anticoagulation, during this first month, single 
antiplatelet therapy or DAPT were allowed. After the first month,  
1 of the 2 antiplatelet drugs was withdrawn, one or the other.

Its non-inferiority design included 2000 patients randomized on a 
1:1 basis with an estimated event rate in each arm of 9.4 for the 
primary endpoint and a non-inferiority margin of 4.1%. In record 
time, the study was completed with 1996 patients and a final 
follow-up period of 98% in both study groups between November 
2017 and September 2018.

RESULTS

The mean age of both groups was > 74 years-old and the percentage 
of diabetics was > 38%. A third of these patients showed atrial 
fibrillation and the indication was distributed equally between the 
group of stable patients and those with acute coronary syndrome 
(ACS), yet only 5% showed ST-segment elevation. The 4 most 
common inclusion criteria were age ≥ 75 years-old (61% of the 
patients); oral anticoagulation (38%); anemia or transfusion during 
the last year (15%) and creatinine clearance < 40 mL/min (15%).
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Lesions were type B2 or C in 80% of the cases, and the length of 
the vessel covered by the stent was 37 mm. No differences were 
seen in the target lesion and procedural success, yet the Resolute 
Onyx stent group had better results in success with the device. 
Crossing from this group to the BioFreedom group occurred in  
2 cases, and from this group to the Resolute Onyx group in 40 cases. 
On the other hand, the zotarolimus-eluting stent also showed signif-
icant differences with less residual stenosis and more initial angio-
graphic gain.

Two months after the procedure, 92% of the patients remained on 
single antiplatelet therapy, 56% on ASA and 44% on clopidogrel. 
These same percentages remained for a whole year, when 88% of 
the patients were still on single antiplatelet therapy.

The primary endpoint of non-inferiority was met with an event rate 
of 17.1% in the Resolute Onyx group and 16.9% in the BioFreedom 
group (difference, 0.2%; upper limit of the confidence interval, 
3.0%; P value for non-inferiority = .011). No significant differences 
were found on the event rate for each particular component of the 
primary endpoint or on the secondary endpoint of target lesion 
failure. No differences were reported either in the rates of BARC 
bleeding (table 2). 

DISCUSSION

Who is the winner in this study?

In conclusion, it can be said that the results obtained have been 
similar with both stents, except for the greater success achieved 
with the Resolute Onyx stent due to a lower crossover rate. This is  
not unexpected given the different platform designs. The Resolute 
Onyx is a single sinusoidal strut with an external cobalt alloy frame 
and an internal core of 90% platinum and 10% iridium alloy with  
an 81 µm-thick mesh. The BioFreedom has an older 316-L and 120 µm  
stainless steel design. However, to this day, both stents are the only 
devices we have evidence of in patients at high risk of bleeding, 
and both with positives results. On the one hand, the Onyx ONE 
study confirms the good results obtained by the BioFreedom stent 
in the LEADERS FREE trial and comes as a response to the criticism 
on the quality of the conventional stent used whose strut thickness 
was far beyond that of other available stents. On the other hand, 
the Resolute Onyx study showed promising data when if DAPT 
should be withdrawn after the first month,10 but these data came 
from studies that we not designed for this analysis and, therefore, 
with limited reliability. This study confirms the safety profile of 
this device in patients at high risk of bleeding.

2017 2018 2019 2020 2021 2022

1 month on DAPT SENIOR
NCT02099617
Synergy

GLOBAL-LEADERS
NCT01813435
BioMatrix

LEADERS-FREE II
NCT02843633
BioFreedom

POEM
NCT03112707
Synergy

COBRA-REDUCE
NCT02594501
Cobra, EES, ZES

YONSEI DAPT
NCT02513810
BioFreedom

XIENCE 28 GLOBAL
NCT03355742
Xience

MASTER DAPT
NCT03023020
Ultimaster

Onyx ONE
NCT03344653
ZES-BioFreedom

STOPDAPT-2
NCT02619760
Xience

3 months on DAPT REDUCE
NCT02118870
Combo

SMART-CHOICE
NCT02079194
Without restriction 
regarding the type  
of drug-eluting stent

MODEL U-SES
NCT02837003
Ultimaster

EVOLVE Short DAPT
NCT02605447
Synergy

TWLIGHT
NCT02270242
Without restriction 
regarding the type  
of drug-eluting stent

XIENCE 90
NCT03218787
Xience

HOST-IDEA
NCT02601157
Orsiro, Coroflex ISAR

6 months on DAPT DAPT-STEMI
NCT01459627
RI-ZES

ISAR-DAPT
NCT02609698
Coroflex

SMART-DATE
NCT01701453
RI-ZES, EES, 
BioMatrix Flex

Figure 1. Studies with short courses of dual antiplatelet therapy. DAPT, dual antiplatelet therapy.
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How should we interpret the study results?

Added to the strut thickness of the conventional stent used in the 
LEADERS FREE, the rate of events was controversial too. The Onyx 
ONE study used similar inclusion criteria and, as a consequence, 
patients were very similar. In this case there is a cardiovascular 
mortality rate of 4% and an overall stent thrombosis rate slightly 
< 2%. However, the myocardial infarction rate doubles that of the 
LEADERS FREE study, which is certainly surprising since the 
criterion used was similar in both studies: the third universal 
definition of myocardial infarction.12 It seems obvious that we have 
to wait for the publication of the study to know if this is due to 
differences in the patients’ baseline risk or to other reasons. In any 
case, there is no doubt that the higher event rate seen at the 
primary endpoint and in its particular components compared to 
most studies on new generations of stents is explained by the higher 
risk of the patients included; it is clearly a higher risk profile 
because of age; percentage of diabetes; prior history of bleeding; 
and oral anticoagulation.

Is there a class effect for all the drug-eluting stents in these 
patients?

There are several stents available with CE marking for short DAPT 
regimens, 1 month included. It should be reminded that CE marking 
is not an indication but an on-label use under certain circumstance 
and that this recommendation is always accompanied by the 
message that the courses recommended by the guidelines should 
be followed. Also, that early interruptions are the responsibility of 
the treating physician and that the individual condition of every 
patient needs to be taken into consideration.

This study shows the results of these 2 stents in patients at high 
risk of bleeding. Another 3 studies with 1-month DAPT regimens 
focused on only one model of stent have been conducted: the 
SENIOR7, theSTOPDAPT-2,6 and the GLOBAL LEADERS.5 Other 
studies like the SMART-CHOICE13 and the recently published 
TWILIGHT4 assessed 3-month courses of DAPT and included 

patients with different stents, which is why they design is different 
from the Onyx ONE.

The SENIOR study7 randomized 1200 patients ≥ 75 year old to 
receive a conventional stent or the SYNERGY stent (Boston Scien-
tific, United States) plus a 1-month course of DAPT in stable 
patients, and a 6-month course in patients with ACS. In 88% of the 
cases, clopidogrel was used during DAPT. The results were favor-
able to the drug-eluting stent with a 12% vs 16% event rate in the 
primary endpoint of all-cause mortality, infarction, stroke or target 
lesion revascularization, and a similar rate of bleeding (5%), and 
stent thrombosis (1%). This study provided data on the safety and 
efficacy profiles of the SYNERGY stent in old patients and followed 
a 6-month course for the management of ACS, which corresponds 
to 45% of the patients included. On the other hand, and although 
they were older patients compared to the Onyx ONE, the percentage 
of diabetics and patients with atrial fibrillation was significantly 
lower. For all this, although this study shows favorable data on 
how the SYNERGY behaved in old patients, we should bear in 
mind that they were different patients on a different course.

The STOPDAPT-2 study6 analyzed 3045 patients treated with the 
chromium-cobalt Xience stent (Abbott Vascular, United States)  
and compared a standard 12-month course of DAPT plus ASA and 
clopidogrel (with clopidogrel withdrawal after this time) to a 
1-month course of DAPT (with ASA withdrawal after this time and 
continuation with clopidogrel for another 5 years). During the first 
month, prasugrel was allowed, but from that moment on the P2Y12 
receptor inhibitor was always clopidogrel. The primary endpoint of 
non-inferiority was reached, but again the population risk was lower 
compared to the Onyx ONE. Mean age was 68.6 years-old, only 38% 
showed ACS, less than 1% received oral anticoagulation and, above 

Table 2. 12-month results of the Onyx ONE clinical trial

Resolute 
Onyx

BioFreedom P

Cardiac death, infarction, stent thrombosis 17.1 16.9 .84

Cardiac death 4.6 3.9 .40

Infarction 13.5 15 .50

Periprocedural 9.4 7.9 .26

Spontaneous at follow-up 4.6 7.1 .02

Probable or definitive stent thrombosis 1.3 2.1 .22

Early (first month) 0.6 1.3

Late (between the first month and 1 year) 0.7 0.7

Target lesion failure 18 17.9 .84

Cardiac death 4.5 3.7 .43

Target lesion-related infarction 12.8 14.0 .43

Ischemia-guided revascularization 2.8 4.0 .17

Successful device 92.8 89.7 .007

BARC bleeding

1-5 17.7 16.3 .43

2-5 15.1 13.7 .40

3-5 4.5 4.9 .67

BARC, Bleeding Academic Research Consortium Definition of Bleeding.

Table 1. Inclusion criteria of the Onyx ONE clinical trial

Indication for percutaneous coronary intervention and, at least, one of the 
following criteria:

Age ≥ 75 years-old

Oral anticoagulation after stent implantation

Hemoglobin 11 g/L or transfusion during the previous 4 weeks

Platelets < 100 000/mm3

Hospital admission due to bleeding during the previous 12 months

Stroke during the previous 12 months

Past medical history of intracranial bleeding

Acute liver failure

Creatinine clearance < 40 mL/min

Cancer within the previous 3 years

Scheduled surgery during the 12 following months

Corticosteroids or non-steroidal anti-inflammatory drugs during the first month 
following stent implantation

Suspicious compliance to dual antiplatelet therapy from the first month
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all, 90% had low or intermediate thrombotic and bleeding risk 
according to the CREDO-Kyoto and PARIS risk scores. Once again, 
although it is a very important study with favorable data for the 
Xience stent, they were different patients on a different course.

Finally, the GLOBAL LEADERS study5 analyzed 15 968 patients and 
compared a 1-month course of DAPT plus ticagrelor and ASA followed 
by a 24-month course of ticagrelor to a 12-month standard therapy of 
DAPT plus ASA an clopidogrel in patients with stable angina or 
ticagrelor in patients with ACS followed by another 12 months with 
ASA only. All patients received the biolimus A9 stent. In this study, 
the course of the intervention was not superior to the standard one 
since, although results were favorable during the first year, the heavy 
bleeding seen during the second year led to a negative study primary 
endpoint at 2 years. On the other hand, once again the risk profile 
of patients was lower compared to the Onyx ONE: age was much 
younger; there were fewer diabetic patients; bleeding rate was < 1%; 
no patients on oral anticoagulation were included. 

FINAL CONSIDERATIONS

Although we still have to wait for its publication, we can say that 
the Onyx ONE is a landmark study for 2 reasons. First, because 
it shows that, to this day, the Resolute Onyx stent has the same 
clinical results, even superior in terms of device success, compared 
to the reference BioFreedom stent in patients at high risk of 
bleeding. This means that now we have 2 highly valid options in 
this context. Second, because of the high prevalence of ACS 
patients in the trial. Half of the patients included had stable 
coronary artery disease and the guidelines recommend the admin-
istration of 1-month course of DAPT.14 It is precisely in patients 
with ACS that the study is more important because it changes 
completely the course recommended by clinical practice guidelines 
that indicate DAPT between 6 and 12 months according to the 
PRECISE-DAPT score.14 The study is important because it includes 
patients at high risk of bleeding in whom this complication can be 
more important than ischemic risk. We should mention that the 
12-month recommendation in patients with ACS comes from the 
CURE study15 that, although included 12 562 patients, did not 
show statistically significant differences regarding death and stroke 
(2 of the 3 major adverse events that were part of the primary 
endpoint). The study was positive after confirmation of a reduced 
non-fatal infarction rate. We should also mention that the infor-
mation provided by the Onyx ONE study on patients with ACS is 
still limited. This is so because we only have data of the overall 
study and, although in the LEADERS FREE this subgroup benefited 
from the use of drug-eluting stents vs conventional stent,16 we still 
don’t have comparative data of both stents in patients with ACS.

Lastly, in this study, the short course of DAPT includes 2 strategies. 
One strategy recommends shortening the therapy compared to the 
guidelines recommendations, 6 to 12 months for the management 
of ACS. The other strategy is withdrawing ASA in half of the 
patients as the only antiplatelet agent from the second to the twelfth 
month. Although the strategy of withdrawing ASA from the first or 
third months has become a matter of study,4-6,13 we will still have 
to wait for the publication of the study to know if there is a really 
significant interaction here.
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