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Abstract

Aims: Revascularisation with Titanium-Nitride-Oxide (TINOX) coated stents is safe and effective in patients
with de novo native coronary artery lesions. In the TINOX trial there was a reduction in restenosis and major
adverse cardiac events as compared with stainless steel stents of otherwise identical design. The purpose
of the present study was to evaluate the long-term outcome of these patients over five years.

Methods and results: In 2003, 92 patients with de novo lesions were randomly assigned to treatment with
TINOX coated stents (n=45) or stainless steel stents (n=47; control). Baseline characteristics were similar
in both groups. Follow-up at six months and five years was obtained in 87 patients. Five patients were lost
to follow-up due to emigration or change in home address. At six months and five years, significantly less
major adverse cardiac events (MACE) occurred in the TINOX group (7% vs. 27%, [p=0.02] respectively
and 16% vs. 39%, [p=0.03]), largely driven by a reduced need for target-lesion revascularisation. No stent
thrombosis occurred in the TINOX group vs. one in the control group. Patients in the TINOX-group had
lower all-cause mortality and less myocardial infarction, but the difference was not statistically significant.
Conclusions: Five-year follow-up after implantation of titanium-nitride-oxide coated stents is favourable with
a low rate of MACE and no stent thrombosis compared to bare metal stents of identical design. The need
for revascularisation at five years was 9% in the TINOX and 25% in the control group with little progression
of native coronary disease.
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Five year follow-up of the TiNOX trial

Abbreviations

MACE
TINOX

major adverse cardiac events
titanium-nitride-oxide

Introduction

Drug-eluting stents (DES) have been used with great success in the
past 5-6 years, with significant reduction in restenosis and need for
repeat revascularisation'®>. However, long-term results are sparse
and suggest an increased risk of stent thrombosis, a clinical
condition associated with a high morbidity and mortality®®. Several
new technologies have been developed in recent years including
the use of biodegradable polymers, new drugs within the “-limus”
family (everolimus, zotarolimus, biolimus) or extended drug release
over several weeks and months®!© in order to overcome these
drawbacks of DES.

A completely different approach has been chosen by using
a passive coating of bare metal stents with titanium-nitride-oxide
with the aim to: (1) increase corrosion-resistance, (2) to enhance
biocompatibility and (3) to improve vascular healing!'12. The short-
term results of the TINOX trial** showed favourable results with
regard to MACE at six months. Binary restenosis was reduced from
33% in the control to 15% in the titanium-nitride oxide coated stent
group (p=0.07). These numbers may appear high, but at the time of
the study stents had to be crimped manually, which is associated
with an increase in restenosis and MACE rate's.

Similarly, data from randomised trials comparing titanium-coated
with paclitaxel-eluting stents!* showed similar clinical outcome at
12-month follow-up. The purpose of the present study was to
assess the long term outcome of the TINOX trial population.

Patients and methods

The initial patient population was followed for a total of five years. As
described previously (The TiNOX trial'?), the original study
population (Table 1) consisted of 92 patients with stable or unstable
angina pectoris or signs of myocardial ischaemia and de novo
lesions in native coronary arteries with a lesion length <15 mm,
a reference vessel diameter of 2.5 to 3.5 mm, and a diameter
stenosis of >50%. No more than two target lesions were treated in
a single patient, and the second lesion had to be located in another
major epicardial coronary artery. Exclusion criteria included acute
myocardial infarction; severe heart failure; cardiogenic shock;
restenotic lesions; a target lesion of the left main or in a vessel with
thrombus, or severe calcification; severe comorbidities with a life
expectancy of <1 year; lack of informed consent; or unwillingness to
undergo coronary angiography during follow-up. The study was
conducted according to the declaration of Helsinki, and was
approved by the institutional review boards of all participating
institutions. Written informed consent was obtained from all
patients. The study was a prospective, single-blind, randomised,
multicentre trial performed in five centres, three in Switzerland and
two in Germany. Patients were randomly assigned to receive either
a titanium-nitride-oxide coated or an uncoated, stainless steel stent
of otherwise identical design. Randomisation was performed by
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Table 1. Baseline characteristics.
TiNOX (n=45) Control (n=47) p

Age, years 65+10 64+13 0.97
Male gender, n (%) 34 (76) 32 (68) 0.49
Previous myocardial

infarction, n (%) 19 (42) 18 (38) 0.80
Cardiovascular risk factors, n (%)

Smoking 16 (36) 21 (45) 0.40
Diabetes mellitus 15 (34) 16 (34) 0.99
Family history of CAD 17 (39) 15 (32) 0.66
Systemic hypertension 33 (73) 34 (72) 0.99
Hypercholesterolaemia 38 (84) 32 (68) 0.05

TiNOX: titanium-nitride-oxide; CAD: coronary artery disease

means of sealed envelopes supplied to each participating centre
from the study coordinating centre. The stents were visually
distinguishable through the dark-surface appearance of the
titanium-nitride-oxide coated stents, which left the patient — but not
the implanting physician — unaware of which stent was implanted.

Stent coating with titanium-nitride-oxide

A commercially available stainless steel stent with a tubular slotted
design (OMEGA, Qualimed Inc, Munich, Germany) was used in the
present study. Unmadified stainless steel stents served as controls.
Coating of stainless steel stents was performed by physical vapour
deposition of titanium in a prespecified gas mixture of nitrogen and
oxygen in a vacuum chamber as previously described!?.

Stent implantation procedure

All patients were pretreated with aspirin (100 mg daily) and received
intravenous heparin (100 IU/kg) during the procedure. Oral
clopidogrel was administered as a loading dose of 300 mg before or
immediately after the procedure and was continued at a daily dose of
75 mg for one month. The use of glycoprotein llb/llla antagonists
was left to the discretion of the operator. All lesions were predilatated
with a target balloon-to-artery ratio of 1:1. The stent was then
manually crimped on the deflated balloon. After positioning of the
stent in the lesion it was implanted with a pressure ranging between
8-12 bar; more than one stent could be implanted into the lesion in
case of incomplete lesion coverage, edge dissection, or otherwise
suboptimal result!?.

Quantitative coronary angiography

Coronary angiograms were analysed by the angiographic core
laboratory at the German Heart Centre, Technical University,
Munich, Germany. Angiograms were viewed offline with the
automated edge-detection system CMS (Medis Medical Imaging
Systems, Leiden, The Netherlands). The exact procedure has been
described previously (TINOX trial’?). The analysis was performed
after the intervention (baseline) and at 6-month follow-up.

Long term follow-up

An attempt was made by the five participating centres to contact all
patients at five years of follow-up. If the patient could not be reached,
the referring physician was contacted and interviewed on the current
status of the patient. The phone interview was structured with



questions for well being, current complications, study medication or
any adverse event associated with the stent implantation.

Study endpoints and analysis

The primary endpoint of the present study was major adverse
cardiac events (MACE) at six months and five years; secondary
endpoints were target lesion revascularisation (TLR), all cause
mortality, non-fatal or fatal myocardial infarction and stent
thrombosis, diagnosed in the presence of an acute coronary
syndrome with angiographic evidence of either vessel occlusion or
thrombus within the study stent.

Statistical analysis

Results are shown as mean +SD or as proportions (%). Differences
between groups were compared with an unpaired ttest for continuous
variables and Fisher’s exact test for categorical variables. Time to event
curves were analysed using the Kaplan-Meier method and distributions
were compared by the log-rank test. Peto and Peto’'s generalised
Wilcoxon test and the log-rank test algorithms were used for calculation.
P values <0.05 were considered significant. All data were analysed with
the use of SPSS version 11 (Statsoft Inc, Tulsa, OK, USA).

Results

Eighty-seven of the 92 patients could be contacted by phone or
through the referring physician. Five patients were lost to follow-up
due to emigration out of the country. There was no statistically
significant difference regarding medical treatment between the two
groups (Table 2).

Table 2. Medical treatment at baseline and at 5-year follow-up.

Control (%) TiNOX (%) p (5-year

Baseline 5-y FU Baseline 5-y FU  FU Control

vs. TINOX)
Acetylsalicylic acid 94 91 93 96 1.00
Clopidogrel 18 23 34 12 0.47
Oral anticoagulation NA 14 NA 0 0.23
Beta-blockers 59 64 60 60 1.00
ACE inhibitor 34 41 20 48 0.80
AT II antagonist NA 32 NA 8 0.15
(Ca antagonist NA 14 NA 12 0.88
Nitrate NA 5 NA 0 0.29
Statin 57 77 64 84 1.00
Diuretics NA 27 NA 8 0.14

TiNOX: titanium-nitride-oxide; 5-year FU: 5-year follow-up; NA: not available

Table 3. Cardiac events at one and six months and at five years.

Clinical research

Clinical outcome

The rate of MACE at six months was 7% in the TINOX and 27% in
the control group!?. The difference in MACE was largely due to the
higher need for revascularisation (TLR) in the control group (23%)
as compared to TINOX group (7%). Stent thrombosis was rare in the
first six months, and occurred only in one patient of the control
group.

The rate of MACE at five years increased in both groups from 7 to
17% in the TINOX and from 27% to 39% in the control group.
Importantly, the difference in MACE between the two groups
remained significant (p=0.03; Figure 1) at five year follow-up,
mainly driven by the higher need for target lesion revascularisation
in the control group (Figure 2). There were no significant
differences with respect to myocardial infarction or all cause
mortality (Table 3).

Stent thrombosis rate was generally low, and occurred only in one
patient of the control group during the first six months. During five
years follow-up, no other case of stent thrombosis was observed.

Discussion

In spite of their advantage for prevention of restenosis, the principal
short comings of the 1st generation of drug eluting stents (DES) are
incomplete vascular healing and late stent thrombosis'>!’. The
mechanisms are unclear, but due to the lack of re-
endothelialisation, stent thrombosis may occur at the site where the
stent struts are not covered by a functioning endothelium!&1.
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Figure 1. Kaplan-Meier curves for major adverse cardiac events (MACE).

1-month 6-months 5-years
TiNOX control p TiNOX control p TiNOX control p
(n=45) (n=47) (n=42) (n=44) (n=43) (n=44)
MACE 0 (0%) 0 (0%) 0.99 3(7%) 12 (27%) 0.02 7 (16%) 17 (39%) 0.03
ST 0 (0%) 0 (0%) 0.99 0 (0%) 1 (2%) 0.99 0 (0%) 1 (2%) 0.99
Death 0 (0%) 0 (0%) 0.99 0 (0%) 1 (2%) 0.99 2(5%) 4 (9%) 0.69
MI 0 (0%) 0 (0%) 0.99 0 (0%) 1 (2%) 0.99 1 (2%) 3 (7%) 0.63
TLR 0 (0%) 0 (0%) 0.99 3(7%) 10 (23%) 0.07 4(9%) 11 (25%) 0.05

TiNOX: titanium-nitride-oxide; MACE: major adverse cardiac events; ST: stent thrombosis; MI: myocardial infarction; TLR: target-lesion revascularisation
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Figure 2. Kaplan-Meier curves for target lesion revascularisation (TLR).

Uncovered stent struts bear an inherent risk for stent thrombosis,
such as in the case of early after implantation when the stent is not
fully expanded or late when there is no vascular healing. This
observation has led to the recommendation of the Federal Drug
Administration that patients with DES should be treated by dual
antiplatelet therapy for at least 12 months, possibly even longer.
Abnormal vasomotion proximal and distal to DES (but not to BMS)
has been reported during exercise when coronary flow increases,
but when coronary vessels exhibit paradoxical vasoconstriction®-22,
This abnormal vasomotion has been attributed to endothelial
dysfunction?>?4, Another mechanism for late and very late stent
thrombosis has been described by Virmani and colleagues®® as a
hypersensitivity reaction, presumably related to the polymer. A third
mechanism has been attributed to the phenomenon of late stent
malapposition with negative remodelling of the vessel?’.

Titanium-coated stents

Besides the development of 2nd generation DES, another approach
to circumvent these problems is the use of passive stent coatings
such as titanium-nitride-oxide!"'?. This material provides high
corrosion resistance and a low tissue reaction associated with
enhanced vascular healing''228, Titanium, as a surface coating, has
been widely used in medicine, mainly due to its effects on healing
and its excellent biocompatibility?®3°. We used this material for the
coating of the TINOX stents because initial studies showed excellent
results with regard to safety and efficacy. The present study confirms
favourable long-term outcome with low MACE rates and no stent
thrombosis. The need for revascularisation was 9% in the TINOX and
25% in the control group with little progression over time.

Clinical implications

Long term follow-up data with the TINOX stent show a stable clinical
course beyond six months after implantation (Figure 1, 2). The
initial phase after stent implantation shows low MACE rates, with a
few clinical events up to one year mainly driven by the need for
revascularisation, but not exceeding 10% of treated patients. All-
cause mortality, myocardial infarction and stent thrombosis were
rather low, documenting the favourable performance of the TINOX
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stent in the long term range. In contrast, the control group with bare
metal stents showed a higher need for revascularisation early after
implantation (23%) but long term follow-up with regard to all-cause
mortality and myocardial infarction were as stable as in the TINOX
group. The major difference between the two stents becomes
evident in the early phase (<6 months) after implantation when the
bare metal stent elicits a higher rate of MACE, primarily due to the
need for target lesion revascularisation (Figure 1).

Medical therapy

Medical therapy is essential for the prevention of late and very late
stent thrombosis, but also for the progression of native coronary
artery disease. In this regard TINOX stents have several advantages:
First, dual antiplatelet treatment is recommended for 12 months
after DES implantation®!, whereas TINOX stents require only one
month of thienopyridine therapy. All patients in the present study
were treated with aspirin 100 mg and clopidogrel 75 mg daily (after
300 mg loading dose) for one month. Despite the short treatment
regimen with dual antiplatelet therapy, only one case of stent
thrombosis was encountered, and progression of the coronary artery
disease was minimal. This treatment scheme may be particularly
advantageous in non-compliant patients, those in need of oral
anticoagulation, or in patients at increased risk of bleeding or those
requiring extracardiac surgery. Second, the influence of medical
therapy (aspirin, statin, ACE inhibitors) on the progression of
coronary artery disease may be important, and may explain why a
stable long-term outcome was observed in our patients®*’ (Table 2).

Study limitations

This is a small randomised study with 92 patients followed for five
years, not powered to address safety endpoints and clinical
outcome. Moreover, 5-year follow-up was a secondary endpoint with
a 5% loss of follow-up data.

Conclusions

The present long-term follow-up study in patients treated with
titanium-nitride-oxide coated stents shows a favourable outcome
with an overall MACE rate of 16% and a stable clinical course
between one and five years. Despite the short treatment phase with
dual antiplatelet therapy of one month, MACE rates were low over
the entire observation period, suggesting early vascular healing after
stent implantation.

References

1. Morice MC, Serruys PW, Sousa JE, Fajadet J, Ban Hayashi E, Perin M,
Colombo A, Schuler G, Barragan P, Guagliumi G, Molnar F, Falotico R.
A randomized comparison of a sirolimus-eluting stent with a standard
stent for coronary revascularization. N Engl J Med. 2002;346:1773-80.

2. Moses JW, Leon MB, Popma JJ, Fitzgerald PJ, Holmes DR,
O'Shaughnessy C, Caputo RP, Kereiakes DJ, Williams DO, Teirstein PS,
Jaeger JL, Kuntz RE. Sirolimus-eluting stents versus standard stents in
patients with stenosis in a native coronary artery. N Engl J Med.
2003;349:1315-23.

3. Stone GW, Ellis SG, Cox DA, Hermiiller J, O’'Shaughnessy C, Mann JT,
Turco M, Caputo R, Bergin P, Greenberg J, Popma JJ, Russell ME. A poly-



mer-based, paclitaxel-eluting stent in patients with coronary artery dis-
ease. N Engl J Med. 2004;350:221-31.

4. Babapulle MN, Joseph L, Belisle P, Brophy JM, Eisenberg MJ.
A hierarchical Bayesian meta-analysis of randomised clinical trials of
drug-eluting stents. Lancet. 2004;364:583-91.

5. Stone GW, Ellis SG, Cannon L, Mann JT, Greenberg JD, Spriggs D,
O’Shaughnessy CD, DeMaio S, Hall P, Popma JJ, Koglin J, Russell ME.
Comparison of a polymer-based paclitaxel-eluting stent with a bare metal
stent in patients with complex coronary artery disease: a randomized con-
trolled trial. Jama. 2005;294:1215-23.

6. Wenaweser P, Daemen J, Zwahlen M, van Domburg R, Juni P,
Vaina S, Hellige G, Tsuchida K, Morger C, Boersma E, Kukreja N, Meier B,
Serruys PW, Windecker S. Incidence and correlates of drug-eluting stent
thrombosis in routine clinical practice. 4-year results from a large 2-insti-
tutional cohort study. J Am Coll Cardiol. 2008;52:1134-40.

7. Daemen J, Wenaweser P, Tsuchida K, Abrecht L, Vaina S, Morger C,
Kukreja N, Juni P, Sianos G, Hellige G, van Domburg RT, Hess OM,
Boersma E, Meier B, Windecker S, Serruys PW. Early and late coronary
stent thrombosis of sirolimus-eluting and paclitaxel-eluting stents in rou-
tine clinical practice: data from a large two-institutional cohort study.
Lancet. 2007;369:667-78.

8. Camenzind E, Steg PG, Wijns W. Stent thrombosis late after implan-
tation of first-generation drug-eluting stents: a cause for concern.
Circulation. 2007;115:1440-55; discussion 1455.

9. Tesfamariam B. Drug release kinetics from stent device-based
delivery systems. J Cardiovasc Pharmacol. 2008;51:118-25.

10. Commandeur S, van Beusekom HM, van der Giessen WJ.
Polymers, drug release, and drug-eluting stents. J Interv Cardiol.
2006;19:500-6.

11. Windecker S, Mayer |, De Pasquale G, Maier W, Dirsch O, De Groot
P, Wu YP, Noll G, Leskosek B, Meier B, Hess OM. Stent coating with tita-
nium-nitride-oxide for reduction of neointimal hyperplasia. Circulation.
2001;104:928-33.

12. Windecker S, Simon R, Lins M, Klauss V, Eberli FR, Roffi M,
Pedrazzini G, Moccetti T, Wenaweser P, Togni M, Tuller D, Zbinden R,
Seiler C, Mehilli J, Kastrati A, Meier B, Hess OM. Randomized compari-
son of a titanium-nitride-oxide-coated stent with a stainless steel stent for
coronary revascularization: the TINOX trial. Circulation. 2005;111:2617-22.

13. Karjalainen PP, Ylitalo A, Airaksinen JK. Titanium and nitride oxide-
coated stents and paclitaxel-eluting stents for coronary revascularization
in an unselected population. J /nvasive Cardiol. 2006;18:462-8.

14, Karjalainen PP, Ylitalo A, Niemela M, Kervinen K, Makikallio T,
Pietila M, Sia J, Tuomainen P, Nyman K, Airaksinen JK. Titanium-nitride-
oxide coated stents versus paclitaxel-eluting stents in acute myocardial
infarctions: a 12-months follow-up report from the TITAX AMI trial.
Eurolntervention 2008;2008:234-241.

15. Stettler C, Wandel S, Allemann S, Kastrati A, Morice MC, Schomig A,
Pfisterer ME, Stone GW, Leon MB, de Lezo JS, Goy JJ, Park SJ, Sabate M,
Suttorp MJ, Kelbaek H, Spaulding C, Menichelli M, Vermeersch P,
Dirksen MT, Cervinka P, Petronio AS, Nordmann AJ, Diem P, Meier B,
Zwahlen M, Reichenbach S, Trelle S, Windecker S, Juni P. Outcomes
associated with drug-eluting and bare-metal stents: a collaborative net-
work meta-analysis. Lancet. 2007;370:937-48.

16. Stone GW, Moses JW, Ellis SG, Schofer J, Dawkins KD, Morice MC,
Colombo A, Schampaert E, Grube E, Kirtane AJ, Cutlip DE, Fahy M,
Pocock SJ, Mehran R, Leon MB. Safety and efficacy of sirolimus- and
paclitaxel-eluting coronary stents. N Engl J Med. 2007;356:998-1008.

Clinical research

17. Lagerquist B, James SK, Stenestrand U, Lindback J, Nilsson T,
Wallentin L. Long-term outcomes with drug-eluting stents versus bare-
metal stents in Sweden. N Engl J Med. 2007;356:1009-19.

18. Nakazawa G, Finn AV, Joner M, Ladich E, Kutys R, Mont EK, Gold
HK, Burke AP, Kolodgie FD, Virmani R. Delayed arterial healing and
increased late stent thrombosis at culprit sites after drug-eluting stent
placement for acute myocardial infarction patients: an autopsy study.
Circulation. 2008;118:1138-45.

19. Joner M, Finn AV, Farb A, Mont EK, Kolodgie FD, Ladich E, Kutys R,
Skorija K, Gold HK, Virmani R. Pathology of drug-eluting stents in
humans: delayed healing and late thrombotic risk. J Am Coll Cardiol.
2006;48:193-202.

20. Togni M, Windecker S, Cocchia R, Wenaweser P, Cook S, Billinger M,
Meier B, Hess OM. Sirolimus-eluting stents associated with paradoxic
coronary vasoconstriction. J Am Coll Cardiol. 2005;46:231-6.

21. Togni M, Raber L, Cocchia R, Wenaweser P, Cook S, Windecker S,
Meier B, Hess OM. Local vascular dysfunction after coronary paclitaxel-
eluting stent implantation. Int J Cardiol. 2007;120:212-20.

22. Hofma SH, van der Giessen WJ, van Dalen BM, Lemos PA,
McFadden EP, Sianos G, Ligthart JM, van Essen D, de Feyter PJ, Serruys PW.
Indication of long-term endothelial dysfunction after sirolimus-eluting
stent implantation. Eur Heart J. 2006;27:166-70.

23. Gage JE, Hess OM, Murakami T, Ritter M, Grimm J, Krayenbuehl HP.
Vasoconstriction of stenotic coronary arteries during dynamic exercise in
patients with classic angina pectoris: reversibility by nitroglycerin.
Circulation. 1986;73:865-76.

24. Togni M, Windecker S, Wenaweser P, Tueller D, Kaisaier A, Maier W,
Meier B, Hess OM. Deleterious effect of coronary brachytherapy on vaso-
motor response to exercise. Circulation. 2004;110:135-40.

25. Virmani R, Guagliumi G, Farb A, Musumeci G, Grieco N, Motta T,
Mihalcsik L, Tespili M, Valsecchi O, Kolodgie FD. Localized hypersensitiv-
ity and late coronary thrombosis secondary to a sirolimus-eluting stent:
should we be cautious? Circulation. 2004;109:701-5.

26. Virmani R, Kolodgie FD, Farb A. Drug-eluting stents: are they really
safe? Am Heart Hosp J. 2004;2:85-8.

27. Zbinden R, Eshtehardi P, Cook S. Coronary aneurysm formation in
a patient early after everolimus-eluting stent implantation. J /nvasive
Cardiol. 2008;20:E174-5.

28. Yeh HlI, Lu SK, Tian TY, Hong RC, Lee WH, Tsai CH. Comparison of
endothelial cells grown on different stent materials. J Biomed Mater Res A.
2006;76:835-41.

29. Steinemann SG. Metal implants and surface reactions. Injury.
1996;27 Suppl 3:SC16-22.

30. Steinemann S EP, Mausli A, Schroder A. Adhesion of bone to tita-
nium. In: Christel P MA, Lee A, eds., ed. Biological and Biomechanical
Performance of Biomaterials. Amsterdam, Netherlands: Elsevier;
1986:409-414.

31. King SB, 3rd, Smith SC, Jr., Hirshfeld JW, Jr., Jacobs AK, Morrison DA,
Williams DO, Feldman TE, Kern MJ, O'Neill WW, Schaff HV, Whitlow PL,
Adams CD, Anderson JL, Buller CE, Creager MA, Ettinger SM, Halperin JL,
Hunt SA, Krumholz HM, Kushner FG, Lytle BW, Nishimura R, Page RL,
Riegel B, Tarkington LG, Yancy CW. 2007 Focused Update of the
ACC/AHA/SCAI 2005 Guideline Update for Percutaneous Coronary
Intervention: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines: 2007 Writing Group
to Review New Evidence and Update the ACC/AHA/SCAI 2005 Guideline
Update for Percutaneous Coronary Intervention, Writing on Behalf of the
2005 Writing Committee. Circulation. 2008;117:261-95.

-67-

monline



Five year follow-up of the TiNOX trial

32. Cannon CP, Steinberg BA, Murphy SA, Mega JL, Braunwald E.
Meta-analysis of cardiovascular outcomes trials comparing intensive ver-
sus moderate statin therapy. J Am Coll Cardiol. 2006;48:438-45.

33. Prevention of cardiovascular events and death with pravastatin
in patients with coronary heart disease and a broad range of initial
cholesterol levels. The Long-Term Intervention with Pravastatin in
Ischaemic Disease (LIPID) Study Group. N Engl J Med. 1998;
339:1349-57.

34. Deedwania P, Barter P, Carmena R, Fruchart JC, Grundy SM,
Haffner S, Kastelein JJ, LaRosa JC, Schachner H, Shepherd J, Waters DD.
Reduction of low-density lipoprotein cholesterol in patients with coronary
heart disease and metabolic syndrome: analysis of the Treating to New
Targets study. Lancet. 2006;368:919-28.

-68 -

monline

35. Pedersen TR, Faergeman O, Kastelein JJ, Olsson AG, Tikkanen MJ,
Holme |, Larsen ML, Bendiksen FS, Lindahl C, Szarek M, Tsai J. High-
dose atorvastatin vs usual-dose simvastatin for secondary prevention after
myocardial infarction: the IDEAL study: a randomized controlled trial.
Jama. 2005;294:2437-45.

36. Braunwald E, Domanski MJ, Fowler SE, Geller NL, Gersh BJ, Hsia J,
Pfeffer MA, Rice MM, Rosenberg YD, Rouleau JL. Angiotensin-convert-
ing-enzyme inhibition in stable coronary artery disease. N Engl J Med.
2004;351:2058-68.

37. Ferrari R, Bertrand ME, Remme WJ, Simoons ML, Deckers JW, Fox KM.
Insight into ACE inhibition in the prevention of cardiac events in stable
coronary artery disease: the EUROPA trial. Expert Rev Cardiovasc Ther.
2007;5:1037-46.



