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Titanium-nitride-oxide-coated stents have intriguing biological 
properties. They are more biocompatible than bare metal stents and 
reduced neointimal hyperplasia after implantation could be demon-
strated in a pig model1. This positive effect could be confirmed in 
men in a small angiographic follow-up study2. The better tissue 
acceptance may lead to a faster and more complete endothelialisa-
tion after implantation as demonstrated by optical coherence 
tomography3.

Clinical experience with these devices has shown impressive 
results in real-life trials (Table 1). In many clinical studies this stent 
fared better than bare metal stents (BMS) and even paclitaxel-eluting 
stents in low- and high-risk patient groups4-18. However, in a single 
centre trial with an angiographic endpoint, late loss after six months 
was higher in titanium stents than in zotarolimus-eluting stents9.

The multicentre trial published in this journal represents an 
important addition to our knowledge, providing evidence that tita-
nium stents show clinical results comparable to second generation 
drug-eluting stents (DES) during a follow-up of 12 months, at least 
in patients with acute coronary syndromes19.

Article see page 306

This trial has admittedly been flawed by some methodological 
inconsistencies including protocol changes, relatively small num-
ber of patients, restricted stent length used, non-standardised drug 
treatment during percutaneous coronary interventions (PCI) and in 
the follow-up period, especially, the length of double antiplatelet 

therapy. Nonetheless, it represents an important step in the clinical 
evaluation of this stent.

The number of trials conducted so far does not suffice to con-
clude that the Titan stent does have the same safety and efficacy as 
second generation DES. There are no long-term angiographic 
results available. Nevertheless, its performance has been encourag-
ing and it might represent a good alternative to DES, because it 
does not fall into the category that is associated with the need for 
DAPT.

Further research is needed to define the definite role of this stent 
in clinical practice and to compare its long-term clinical and angio-
graphic performance with newer generation DES.
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Table 1. Clinical experience with titanium-nitride-oxide-coated stents.

Study
Number 
of pts

Control 
group

Selection of 
pts

FU time
Primary 
endpoint

MACE (%) MI (%) TLR (%) ST (%) Death (%) Late loss

[2] 92 BMS All-comers 6 months Late loss Titan: 7
BMS: 27

Titan: 0
BMS: 2

Titan: 7
BMS: 23

Titan: 0
BMS: 2

Titan: 0
BMS: 2

Titan: 0.55
BMS: 0.9 
p=0.03

[9] 302 ZES All-comers 6 months Late loss Titan: 21.1
ZES: 18.0

Titan: 5.3
ZES: 6.7

Titan: 17.8
ZES: 13.3

Titan: 0.7
ZES: 0

Titan: 0.7
ZES: 0.7

Titan: 0.64
ZES: 0.47
Titan: inferior

[6] 92 BMS All-comers 5 years Clinical 
MACE

Titan: 16
BMS: 39 
p=0.03

Titan: 2
BMS: 7

Titan: 9
BMS: 25

Titan: 0
BMS: 2

Titan: 5
BMS: 9

[10] 405 PES All-comers 1 year Clinical 
MACE

Titan: 10.9
PES: 13.7 
p=ns.

Titan: 4.5
PES: 10.3

Titan: 5.0
PES: 4.9

Titan: 0
PES: 3.4

Titan: 0.5
PES: 2.5

[8] 405 PES All-comers 3 years Clinical 
MACE

Titan: 13.9
PES: 23.5 
p=0.006

Titan: 7.5
PES: 19.1

Titan: 5.5
PES: 9.3

Titan: 0
PES: 7.4

Titan: 1.0
PES: 3.4

[4] 405 PES All-comers 5 years Clinical 
MACE

Titan: 16.9
PES: 26 
p=0.03

Titan: 9.5
PES: 20.6

Titan: 6.0
PES: 10.3

Titan: 0
PES: 7.8

Titan: 2.0
PES: 4.4

[11] 425 PES Myocardial 
infarction

1 year Clinical 
MACE

Titan: 10.3
PES: 12.8
p=ns

Titan: 4.2
PES: 8.1

Titan: 9.3
PES: 7.1

Titan: 0.9
PES: 4.3

Titan: 2.3
PES: 2.8

[7] 425 PES Myocardial 
infarction

2 years Clinical 
MACE

Titan: 11.2
PES: 21.8 
p=0.004

Titan: 5.1
PES: 15.6

Titan: 9.3
PES: 10.0

Titan: 0.5
PES: 6.2

Titan: 0.9
PES: 4.7

[5] 1774 PES All-comers 1 year Clinical 
MACE

Titan: 8.9
PES: 12.6 
p=0.02

Titan: 2.7
PES: 5.6

[12] 1607 PES
SES

All-comers 3 years Clinical 
MACE

Titan: 20
SES: 19
PES: 22
p=ns

Titan: 3
SES: 4.4
PES: 4.8

Titan: 7
SES: 6.9
PES: 7.7

Titan: 1
SES: 1.9
PES: 1.5

Titan: 8
SES: 8.2
PES: 9.8

[13] 356 no All-comers 1 year Clinical 
MACE

7.2 1.5 5.1 0.3 1.2

[14] 296 no All-comers 6 months Clinical 
MACE

6.3 0.7 5.4 0.7 0.7

[15] 193 no All-comers 9 months Clinical 
MACE

10.4 4.1 8.3 0 0

[16] 100 no All-comers 6 months Clinical 
MACE

6 0 6 0 0

[17] 156 no Diabetic 6 months Clinical 
MACE

10.3 1.3 7.1 0 1.9

[18] 311 no Small vessels 6 months Clinical 
MACE

6.9 2.1 4.2 0.3 0.7

[19] 827 EES ACS 1 year Clinical 
MACE

Titan: 9.6
EES: 9.0
p=ns

Titan: 2.2
EES: 5.9

Titan: 6.5
EES: 4.9

Titan: 0.7
EES: 2.2

Titan: 1.9
EES: 1.0

BMS: bare metal stent; EES: everolimus-eluting stent; MACE: major adverse cardiac event; MI: myocardial infarction; PES: paclitaxel-eluting stent; SES: sirolimus-eluting stent; ST: stent 
thrombosis; TLR: target lesion revascularisation; ZES: zotarolimus-eluting stent
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