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Abstract
Background and aims. The aim of this study was to evaluate the long-term effects of the titanium-nitride-oxide-coated
(TITANOX) stent and the paclitaxel-eluting stent (PES) in patients who had undergone a percutaneous coronary
intervention for acute myocardial infarction (MI).
Methods and results. The TITAX-AMI trial randomly assigned 425 patients with MI to receive either a TITANOX stent or a
PES. The primary end-point was a composite of MI, target lesion revascularization, or death from cardiac causes. At 12
months, there was no significant difference between patients receiving TITANOX stent or PES in the rate of primary end-
point (10.3% versus 12.8%, P�0.5). After 2 years of follow-up, a significantly lower rate of primary end-point was observed
in the TITANOX stent group compared with the PES group (11.2% versus 21.8%, HR 2.2, 95% confidence interval (CI)
1.3�3.8, P�0.004). This difference was driven by a reduced rate of MI (5.1% versus 15.6%, PB0.001) and cardiac death
(0.9% versus 4.7%, P�0.02) in favour of the TITANOX stent. Definite stent thrombosis occurred in 0.5% and 6.2% of the
patients (P�0.001), respectively.
Conclusions. The implantation of a TITANOX stent resulted in better clinical outcome compared with a PES during 2 years
of follow-up among patients treated for acute MI.
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Introduction

Drug-eluting stents (DES), including the paclitaxel-

eluting stent (PES), have been shown to improve both

early and late outcomes, as compared with bare-metal

stents (BMS), predominantly as a result of a reduction

in target lesion revascularization (TLR) (1,2). How-

ever, most randomized DES trials have excluded

patients with acute myocardial infarction (MI),

though invasive approach is currently the preferred

method for treatment of acute MI (3�5). Previous

trials and meta-analyses demonstrated that the use of

DES in patients with acute ST-elevation myocardial

infarction (STEMI) is safe and improves clinical

outcomes mainly by decreasing the risk of reinterven-

tion compared with BMS (6�13). Non-ST-elevation

MI (NSTEMI) and STEMI are usually considered to

be different entities, but recent reports suggested that

the prognosis of either subgroup of MI is similar

despite different management strategies (14,15).

The 1-year follow-up of the titanium-nitride-

oxide-coated (TITANOX) stents versus paclitaxel-

eluting stents (PES) in acute MI trial (TITAX-AMI)
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showed no significant superiority of PES compared

to TITANOX stents in MI (16). The TITAX-AMI

trial indicated a higher rate of stent thrombosis (ST)

in patients receiving PES. The present analysis was

performed to evaluate whether clinical outcomes of

TITANOX stents and PES will differ at 2 years after

stent implantation for MI.

The occurrence of serious adverse events caused

by very late ST was the other principal interest in this

analysis. There have been concerns about the safety

of DES, e.g. most notably late ST. For on-label use,

identical rates of ST were observed in both selected

DES and BMS patients after up to 4 years according

to pooled analyses of randomized DES trials (17,18).

It has been postulated that delayed endothelialization

and DES malapposition may lead to late ST resulting

in MI or death (19). In addition, vessel healing at the

culprit site in MI patients treated with DES is

substantially delayed compared with the lesion site

in patients receiving DES for stable angina, empha-

sizing the importance of the arterial response to DES

(20). On the other hand, new strategies with BMS

technology have also been aimed at enhanced vas-

cular healing. The TITANOX stent seems to de-

crease acute surface thrombogenicity (21�24) and

reduce in-stent restenosis when compared with

conventional stainless steel stents (21).

We designed a randomized trial to determine

whether TITANOX stents are safe compared to

PES in the setting of acute MI as measured by

major adverse cardiac events (MACE) at 2-year

follow-up.

Material and methods

Study design and patient population

The design of the original study has been pre-

viously reported (16). Briefly, the TITAX-AMI

(Titanium-Nitride-Oxide-Coated Stents versus

Paclitaxel-Eluting Stents in Acute Myocardial In-

farction) trial is a prospective, randomized, and

multicentre trial conducted from December 2005

to November 2006 in six Finnish hospitals. The

study was initiated by the investigators and con-

ducted according to the declaration of Helsinki,

and written informed consent was obtained from all

patients. The study protocol was approved by the

Ethics Committees of the co-ordinating centre,

Satakunta Central Hospital, and the participating

hospitals. The study has been registered in www.

clinicaltrials.gov, number NCT00495664.

All patients �18 years of age presenting with

acute MI were eligible for this trial. Diagnostic

criteria for NSTEMI included symptoms and signs

of myocardial ischaemia, dynamic ECG changes, and

detection of rise and/or fall of cardiac biomarkers

(troponin) with at least one value above the 99th

percentile of upper reference limit. STEMI was

diagnosed if the patient had chest pain at rest �20

minutes and persistent ]1 mm of ST-segment eleva-

tion in at least two contiguous limb leads or ]2 mm

in two contiguous precordial leads. Exclusion criteria

included unprotected left main disease, ostial or

restenotic lesions, contraindication to aspirin, clopi-

dogrel, or heparins, life expectancy of less than 12

months, and need for a stent longer than 28 mm.

According to the trial protocol, randomization was

performed after visualization of the culprit lesion or a

totally occluded infarct-related vessel during coron-

ary angiography. Patients were randomly assigned to

the study groups in a 1:1 fashion.

Key messages

. The implantation of a titanium-nitride-ox-

ide-coated (TITANOX) stent resulted in

better clinical outcome compared with a

paclitaxel-eluting stent (PES) during 2 years

of follow-up among patients treated for

acute myocardial infarction (MI).

. The overall rate of stent thrombosis (ST)

was significantly higher in PES-treated pa-

tients.

. In multivariable analyses, MI, cardiac

death, definite ST, and major adverse car-

diac events (MACE) were predicted by the

use of PES.

Abbreviations

ARC Academic Research Consortium

BMS bare-metal stent

CI confidence interval

DES drug-eluting stent

HR hazard ratio

MACE major adverse cardiac events

MI myocardial infarction

NSTEMI non-ST-elevation myocardial

infarction

PCI percutaneous coronary intervention

PES paclitaxel-eluting stent

ST stent thrombosis

STEMI ST-elevation myocardial infarction

TIMI thrombolysis in myocardial

infarction

TITANOX titanium-nitride-oxide

TLR target lesion revascularization
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Procedures and clinical follow-up

Lesions were treated according to current interven-

tional techniques, with the final strategy left entirely

up to the operator’s discretion. Angiographic success

was defined as a residual stenosis B30% by visual

analysis in the presence of thrombolysis in myocar-

dial infarction (TIMI) flow grade 3. If more than one

stent was needed, stents of the same type as the

assigned stent were recommended. The study pro-

tocol recommended premedication with aspirin

(dose 100�500 mg) or a loading dose of intravenous

aspirin (250�500 mg), and clopidogrel before the

procedure. If clopidogrel was not utilized before the

procedure, a loading dose of 300�600 mg of clopi-

dogrel was administered immediately after the index

procedure. Administration of intravenous heparin,

low-molecular-weight heparin, bivalirudin, and gly-

coprotein IIb/IIIa receptor inhibitors were left to the

investigator’s discretion.

The TITANOX stent (Titan-2†, Hexacath, Paris,

France) is a thin strut balloon expandable stent made

of stainless steel and coated by plasma-enhanced

vapour deposition of titanium in a prespecified gas

mixture of nitrogen and oxygen in a vacuum chamber

(22�24). The PES (Taxus-Liberte†, Boston Scienti-

fic, Natick, Massachusetts, USA) is comprised of a

stainless steel stent platform, a polyolefin polymer

derivative, and a microtubular stabilizing agent pacli-

taxel, with two-phase 30-day polymeric release

kinetics that provide antiproliferative effect (2). Pa-

clitaxel release is completed within 30 days of im-

plantation, although a substantial portion (�90%) of

the paclitaxel remains within the polymer indefinitely.

At discharge, 100 mg of aspirin daily indefinitely

and 75 mg of clopidogrel daily for at least 6 months

were prescribed for all patients. We recorded adverse

events during hospitalization, and clinical follow-up

was performed at 12 and 24 months.

Primary and secondary end-points

The primary end-point was the first occurrence of

MACE within 1 year defined as the composite of

TLR, recurrent MI, or death from cardiac causes.

The 2-year analysis was prespecified per the protocol

(follow-up data were planned to be collected yearly

up to 5 years after randomization). TLR was defined

as a repeat percutaneous intervention of the target

lesion to treat a stenosis (�50%) within the stent or

in the segments 5 mm distal or proximal to the stent,

driven by clinical symptoms and/or signs of myo-

cardial ischaemia, or by-pass surgery of the target

vessel due to in-stent restenosis or other complica-

tions of the target lesion. Myocardial reinfarction

during the follow-up was diagnosed when a rise in

the myocardial injury marker level (troponin I or T)

above the upper reference limit was detected to-

gether with symptoms suggestive of acute myocar-

dial ischaemia. For the diagnosis of myocardial

reinfarction during the index hospitalization, a new

rise �50% above the previously measured injury

marker level was required. Cardiac death was

defined as any death due to cardiac causes, unwit-

nessed death, or death of unknown causes.

The secondary end-points of the trial included

all-cause mortality, composite of cardiac death or

reinfarction and ST. According to the protocol, ST

was diagnosed in the presence of an acute coronary

syndrome with angiographic evidence of either

vessel occlusion or thrombus within the study stent,

or in autopsy. ST was categorized as acute (B24

hours after the stenting), subacute (1�30 days after

the stenting), or late (�30 days after the stenting).

Additionally, we agreed to use the definition of ST

according to the Academic Research Consortium

(ARC) classification as definite, probable, or possi-

ble (25). Blinded outcome assessment was per-

formed by the independent clinical event committee.

Statistical analysis

The overall sample size calculation for this clinical

trial has been previously reported (16). Briefly,

because of the exploratory nature of the study and

the consequent lack of prior knowledge about the

effect size, the sample size calculation was based on

analysis of the results of published registry data of

TITANOX stents and PES in the real world clinical

practice (22). In this registry, the incidence of MACE

at 12 months in patients presenting with acute MI

was �7% in the TITANOX stent group and �15%

in the PES group. Given the above assumption, we

estimated that a total of 200 patients would be

required in each group to provide 80% power at the

5% level of significance to detect this difference of 8%

in MACE between the study groups.

Continuous variables are presented as means

(SD), and study groups were compared by Student’s

unpaired t test. Categorical variables are presented

as counts and percentages and were compared by the

chi-square or Fisher’s exact test. Univariate and

multivariable logistic regression analyses were per-

formed to identify independent predictors for

MACE, TLR, cardiac death, and ST during the 2

years of follow-up. Because of multiple testing only

variables with a two-sided PB0.05 in the univariate

analysis were entered into multivariable models. A

two-sided P-value B0.05 was required for statistical

significance. The rates of MACE- and MI-free

survival during the 2-year follow-up period were

TITANOX stent versus PES in acute MI 3



estimated with the Kaplan-Meier method. The

significance of differences between treatment groups

was assessed by the log-rank test. All data were

analysed with the use of SPSS version 11 (26).

All analyses were done on the basis of intention-

to-treat principle. The authors had full access to the

data and take responsibility for its integrity. All

authors have read and agreed to the manuscript as

written.

Results

Baseline and procedural characteristics

During the study period, 840 eligible patients (368

STEMI and 472 NSTEMI patients) were screened

for participation in the trial. A total of 425 patients

(51%) fulfilled the inclusion criteria and were

randomized to the two treatment groups (214 to

the TITANOX group and 211 to the PES group).

Baseline characteristics of both study groups were

well matched, except by a higher incidence of

previous percutaneous coronary interventions

(PCIs) in the TITANOX group (Table I). The

baseline angiographic variables and procedural char-

acteristics are presented in Table II. Procedural

success was achieved in 99.5% of patients in the

TITANOX group and in 98.1% in the PES group.

Clinical outcome

Complete clinical follow-up data at 2 years was

obtained for all patients 95% (HR 2.5, 95% CI).

The cumulative incidence of MACE was 11.2% in

the TITANOX group and 21.8% in the PES group

(hazard ratio (HR) 2.2, 95% confidence interval

(CI) 1.3�3.8, P�0.004) (Table III). This difference

in MACE was driven by a reduced rate of MI (5.1%

versus 15.6%, PB0.001) and cardiac death (0.9%

versus 4.7%, P�0.02) in favour of the TITANOX

stent. Definite SToccurred in 0.5% of patients in the

TITANOX group and in 6.2% of patients in the

PES group (P�0.001). When using ARC classifica-

tion, we observed a significantly lower rate of ST in

the TITANOX group (0.9% versus 8.5%, respec-

tively, PB0.001). In 8 patients, clopidogrel was

prematurely discontinued before the event of ST,

and all of these patients were in the PES group

(Figure 1). Four patients out of 14 (29%) who

suffered ST died.

A total of 245 patients presented with NSTEMI

before the index procedure (131 patients in the

TITANOX group versus 114 in the PES group).

The rate of MACE (16.7% in NSTEMI patients

versus 16.1% in STEMI patients, P�0.9), MI,

cardiac death, and TLR were similar in these two

subgroups of patients during the 2 years of follow-

up. Furthermore, the rate of ST was comparable in

these two subgroups of patients (2.0% versus 5.0%,

P�0.1, respectively).

Clopidogrel was prescribed at discharge for a

mean period of 7.6 months in the TITANOX group

and of 10.0 months in the PES group (PB0.001). A

total of 67 patients (31%) in the TITANOX group

and 138 patients (65%) in the PES group were

receiving dual antiplatelet therapy with aspirin and

clopidogrel at the time of the 12-month follow-up

(PB0.001). In the present trial, there were no

extended clopidogrel treatments beyond 12 months

in either study groups.

In multivariable analysis, the use of PES was an

independent predictor of recurrent MI (HR 4.0,

95% CI 1.9�8.4, PB0.001), as well as of cardiac

death (HR 5.9, 95% CI 1.3�28.0, P�0.02), definite

ST (HR 14.5, 95% CI 1.9�114.4, P�0.01), and

MACE (HR 2.5, 95% CI 1.4�4.4, P�0.002) after

2 years of follow-up (Table IV).

Discussion

Main study findings

To our knowledge, the TITAX-AMI trial is the first

head-to-head randomized comparison of the TITA-

NOX stent and PES among patients presenting with

Table I. Baseline clinical characteristics in TITANOX group

versus PES group.

TITANOX

(n�214)

PES

(n�211) P

Age, y (SD) 64911 64911 0.72

Male sex, n (%) 162 (76) 157 (74) 0.82

Risk Factors, n (%)

Family history of CAD 103 (48) 95 (45) 0.56

Diabetes 48 (22) 33 (16) 0.08

Hypertension 122 (57) 106 (50) 0.17

Hypercholesterolaemia 141 (66) 151 (72) 0.21

History of smoking 113 (53) 97 (46) 0.18

Medical History, n (%)

Myocardial infarction 33 (15) 20 (9) 0.08

PCI 22 (10) 10 (5) 0.04

CABG 16 (7) 13 (6) 0.70

Medication, n (%)

Clopidogrel before PCI 44 (21) 39 (18) 0.63

Thrombolysis 26 (12) 40 (19) 0.06

GP IIb/IIIa inhibitors 116 (54) 96 (45) 0.08

Indication for PCI, n (%)

NSTEMI 131 (61) 114 (54) 0.14

STEMI 83 (39) 97 (46) 0.14

CAD�coronary artery disease; CABG�coronary artery by-pass

grafting; GP�glycoprotein. Other abbreviations are explained in

the List of Abbreviations.
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acute MI. The main finding of this trial is a

significantly higher rate of MI, cardiac death, and

overall MACE in patients who received PES. Sec-

ondly, the overall rate of ST was significantly higher

in PES-treated patients. In multivariable analyses,

MI, cardiac death, definite ST, and MACE were

predicted by the use of PES.

Previous studies

The STRATEGY, TYPHOON, and SESAMI trials

compared sirolimus-eluting stent (SES) to BMS in

the clinical setting of acute STEMI. The 1-year

follow-up of these trials indicated a significant

benefit of SES over BMS (6�8). However, longer-

term follow-up data from the TYPHOON and

SESAMI trials are lacking. In the STRATEGY trial,

the cumulative incidence of MI, death, and target

vessel revascularization at 2 years was 24.2% in

patients who received SES (27), which is compar-

able to our findings when using PES in acute MI. As

for the use of PES, the PASSION trial showed no

significant superiority of PES compared to BMS

after 2 years of follow-up, although there was a trend

towards a lower rate of TLR in the PES group (28).

In the present trial, the cumulative incidence of

primary end-points in the PES group was 21.8%,

which is in contrast to the results from the PASSION

trial (11.2%).

There are various salient differences between the

TITAX-AMI trial and previous MI trials (TY-

PHOON/PASSION). The present trial included

patients with NSTEMI and STEMI, whereas pre-

vious studies included only patients with STEMI.

Therefore it may be difficult to compare the present

study with the STEMI studies. However, recent

reports suggest that the prognosis of NSTEMI and

STEMI are similar despite different management

strategies (14,15).

The BASKET-LATE trial reported a trend

towards a higher rate of death or recurrent MI in

patients treated with DES after thienopyridine dis-

continuation as compared with BMS (29). This

observation is in line with the findings of the present

trial, since after the clopidogrel withdrawal we

observed a significantly higher incidence of throm-

botic events in the PES group compared to the

TITANOX group (i.e. MI, definite ST, and

MACE).

Stent thrombosis

In the present study, the incidence of definite ST was

6.2% in the PES group, which is higher than in the

PASSION trial (2.1%) (28). On the other hand,

Table II. Baseline angiographic variables and procedural characteristics.

TITANOX (n�214) PES (n�211) P

Lesion characteristics
Left anterior descending artery, n (%) 98 (46) 91 (43) 0.63

Bifurcated lesion, n (%) 53 (25) 50 (24) 0.82

Reference diameter, (mm, SD) 3.1690.45 3.1190.50 0.35

Lesion length, (mm, SD) 13.695.6 13.296.4 0.47

TIMI flow grade, n (%)

0 46 (21) 45 (21) 1.0

1 10 (5) 14 (7) 0.41

2 61 (29) 38 (18) 0.01

3 97 (45) 114 (54) 0.08

Procedural characteristics

Direct stenting, n (%) 26 (12) 32 (15) 0.48

Post-dilatation, n (%) 89 (42) 73 (35) 0.16

Nominal stent size (mm, SD) 3.1690.42 3.1190.45 0.19

Stent length (mm, SD) 17.494.5 17.795.3 0.48

Total stent length (mm, SD) 18.596.4 19.297.2 0.26

No. of stents implanted per culprit lesion (SD) 1.190.3 1.190.4 0.24

Final TIMI flow grade 3, n (%) 211 (98.6) 204 (96.7) 0.22

Multivessel PCI, n (%) 30 (14) 19 (9) 0.13

Maximum creatine kinase MB (mg/litre)a 63.89100.8 70.99117.0 0.53

Maximum troponin I (mg/litre)b 34.7976.6 26.5959.2 0.31

Maximum troponin T (mg/litre)c 5.1922.4 2.693.8 0.39

aAvailable in 145 patients in TITANOX group and in 141 patients in PES group.
bAvailable in 140 patients in TITANOX group and in 145 patients in PES group.
cAvailable in 72 patients in TITANOX group and in 61 patients in PES group.

Abbreviations are explained in the List of Abbreviations.
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after the 2 years of follow-up, the incidence of

definite ST in the TITANOX group was low

(0.5%), especially considering the thrombotic en-

vironment at the time of the stent deployment and

the inclusion of patients with thrombolysis therapy

in the present trial. Recently, a rate of infarct-related

artery ST (3.2%) in STEMI patients at 2 years was

reported (30). This analysis also demonstrated a

remarkably high incidence of ST (8.2%) in patients

with a large thrombus burden before the stent

implantation.

A higher rate of late ST was observed in MI

patients than in stable patients in post-mortem

analysis of patients who died after DES implantation

(20). This analysis suggests that the culprit lesion

morphology influences local vascular healing after

DES placement. Greater delay in arterial healing as

manifested by poor endothelialization and persistent

peristrut fibrin deposition may extend the risk of ST

far beyond 30 days after DES implantation. Late ST

is potentially due to a mismatch between the stent

and the vessel and may be related to stent malappo-

sition, overlapping stent placement, penetration of

necrotic core, excessive stent length, bifurcation

lesions, hypersensitivity to drug or polymer, or

thrombogenic surface (19,31). Premature antiplate-

let therapy discontinuation has been the most

important predisposing factor for late ST (29),

which was also seen in the present trial. Previously,

late ST was reported to occur at an annual rate of

�0.6% up to 4 years after DES implantation

(32,33), while acute coronary syndrome and PES

implantation were associated with late ST (32).

New strategies with BMS technology have also

been aimed at enhanced vascular healing. Titanium

features better biocompatibility when compared

with stainless steel, gold, or other surface coatings

(34). In vitro titanium-nitride-oxide showed dimin-

ished platelet adhesion and fibrinogen binding in

comparison to stainless steel. In addition, metallic

sheaths coated with titanium-nitride or titanium-

oxide exhibited higher cell density values on their

Table III. Clinical events during 2 years of follow-up.

TITANOX (n�214) PES (n�211) HR 95% CI P

MI, n (%)

Patient with any event 11 (5.1) 33 (15.6) 3.4 1.7�7.0 B0.001

0 to 12 months after index PCI 9 (4.2) 17 (8.1) 2.0 0.9�4.6 0.11

12 to 24 months after index PCI 2 (0.9) 16 (7.6) 8.7 2.0�38.3 0.001

Cardiac death, n (%)

Patient with any event 2 (0.9) 10 (4.7) 5.3 1.1�24.4 0.02

0 to 12 months after index PCI 1 (0.5) 4 (1.9) 4.1 0.5�37.1 0.21

12 to 24 months after index PCI 1 (0.5) 6 (2.8) 6.2 0.7�52.2 0.07

TLR, n (%)

Patient with any event 20 (9.3) 21 (10.0) 1.1 0.6�2.0 0.87

0 to 12 months after index PCI 20 (9.3) 15 (7.1) 0.7 0.4�1.5 0.48

12 to 24 months after index PCI 0 (0) 6 (2.8) 0.01

MACE, n (%)

Patient with any event 24 (11.2) 46 (21.8) 2.2 1.3�3.8 0.004

0 to 12 months after index PCI 22 (10.3) 27 (12.8) 1.3 0.7�2.3 0.45

12 to 24 months after index PCI 2 (0.9) 19 (9.0) 10.5 2.4�45.6 B0.001

ST, n (%)a

Patient with any event 1 (0.5) 13 (6.2) 14.0 1.8�107.9 0.001

0 to 12 months after index PCI 1 (0.5) 7 (3.3) 7.3 0.9�59.9 0.04

12 to 24 months after index PCI 0 (0) 6 (2.8) 0.01

ST according to ARC, n (%)b

Patient with any event 2 (0.9) 18 (8.5) 9.9 2.3�43.2 B0.001

0 to 12 months after index PCI 2 (0.9) 9 (4.3) 4.7 1.0�22.1 0.03

12 to 24 months after index PCI 0 (0) 9 (4.3) 0.002

MI or cardiac death, n (%) 11 (5.1) 40 (19.0) 4.3 2.1�8.7 B0.001

All-cause death, n (%)

Patient with any event 10 (4.7) 15 (7.1) 1.6 0.7�3.6 0.31

0 to 12 months after index PCI 5 (2.3) 6 (2.8) 1.2 0.4�4.1 0.77

12 to 24 months after index PCI 5 (2.3) 9 (4.3) 1.9 0.6�5.7 0.29

aPer protocol stent thrombosis.
bStent thrombosis defined according to Academic Research Consortium (ARC) classification.

HR�hazard ratio; CI�confidence interval. Other abbreviations are explained in the List of Abbreviations.
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surface compared to those without coating, support-

ing the view that deployment of stents with these

coatings may achieve earlier complete endothelial

coverage (35). These findings reinforce our present

report demonstrating a lower incidence of MI and

late ST in TITANOX stent-treated patients com-

pared with PES-treated patients.

Study limitations

The sample size was based on a small real-life

cohort, and therefore the present trial is under-

powered to reveal potential small differences in

primary and individual end-points, although we

chose the setting of acute MI known to predispose

to clinical complications. The design of our study

did not include angiographic follow-up or routine

non-invasive testing for myocardial ischaemia, and

therefore we probably underestimated the incidence

of silent or angiographic restenosis. On the other

hand, by relying on clinical follow-up only, the

chance of unnecessary TLR due to the ‘oculosteno-

tic reflex’ or patient’s unjustified anxiety was

avoided. In addition, the stenting was performed in

patients with relatively large infarct-related arteries

with low risk of in-stent restenosis.

Conclusions

In conclusion, the implantation of TITANOX stents

resulted in better clinical outcome compared with

PES during 2 years of follow-up among patients

treated for acute MI.
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