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Abstract

Background: SIMPLE Il was a multi-centre, prospective registry study aimed at investigating the safety and
efficacy of the Infinnium™ (Sahajanand Medical Technologies Pvt. Ltd, India) paclitaxel-eluting stent for
the treatment of single de novo lesions in the native coronary arteries.

Methods: One hundred and three patients with symptomatic coronary artery disease were treated for sin-
gle de novo native coronary artery lesions using the Infinnium™ stent (paclitaxel concentration
1.4 mcg/mm? released over 48 days) in a multi-centre, prospective study performed on 3 continents (Asia,
Europe and South America). The primary safety endpoint was major adverse cardiac events at 30 days
(MACE 30d) and efficacy was assessed by in-stent binary restenosis as measured by quantitative coronary
angiography (QCA) at six-month follow-up. A clinical follow-up was scheduled at nine months.

Results: The mean patient age was 58.5 years; 70.9% were males; 43.7% had unstable angina and 38.8%
previous myocardial infarction. Risk factors included hypertension in 62.1%, hypercholesterolemia in
52.4%, current smoking in 32.0% and diabetes in 28.2%. Stent implantation was successful in all patients,
with more than one stent being implanted in 9 patients (8.7%). Hierarchical MACE 30d was 2.9%. At nine
months, 101 patients had clinical follow-up (1 patient had died and 1 refused). There was one death
(1.0%), one Q-wave myocardial infarction (Q MI) (1.0%), three non-Q Mls (2.9%), one clinically-driven tar-
get lesion Coronary Artery Bypass Grafting (CABG) (1.0%), and one clinically-driven target lesion repeat
percutaneous coronary intervention (re-PCl) (1.0%). The overall event-free rate at nine months was 93.2%.
QCA revealed in-stent and in-segment late loss of 0.38+0.49 mm and 0.18+0.46 mm, resulting in binary
restenosis rates of 7.3% and 8.3%, respectively. There was one case of late stent thrombosis in the patient
experiencing the Q MI and subsequent re-PCl.

Conclusions: The Infinnium™ paclitaxel-eluting stent appears to be safe and efficacious for the treatment of sin-
gle de novo lesions in coronary arteries in a patient population with symptomatic coronary artery disease (CAD).
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Introduction

Although the immediate success and safety of coronary stenting
has dramatically increased, in-stent restenosis has persisted as a
limitation hampering the medium-term efficacy of coronary stent-
ing.1? The elucidation of the molecular and cellular mechanisms of
inflammation and cellular proliferation in vascular injury and repair
powered the development of site-specific and controlled release of
therapeutic agents through the drug-eluting stent (DES) technolo-
gy.3456 The cell cycle is a common hub of the different phases of
the restenosis process.” Antiproliferative agents, such as sirolimus
and paclitaxel have been coupled with polymers that elute or slow-
ly release these inhibitors from the stent surface. Variations in phar-
macological mechanisms and stent-coating technologies elicited
different vascular reactions 891011121314

Paclitaxel (Taxol; Bristol-Myers Squibb), a natural diterpenoid com-
pound extracted from the Pacific yew tree Taxus brevifolia, has
diverse mechanisms of action, including microtubule stabilisation,
arrest of cell mitosis, retardation of cell migration and immunomod-
ulation.1516.17.181920.21 paclitaxel is also highly lipophilic and poorly
soluble in aqueous solution, making it an excellent candidate for
sustained delivery from stents and prolonged deposition in athero-
sclerotic vessels. Stents coated with a polymer (lactide-co- Z-capro-
lactone) to control the release of the drug have already proved effec-
tive in reducing late loss and restenosis in a series of clinical trials,
the TAXUS studies.®?%23

Many different platforms that use polymer coating or surface modi-
fications to adhere paclitaxel onto the stents have been utilised over
the past two years. The biodegradable-polymer-based, paclitaxel-
eluting Infinnium™ stent (Sahajanand Medical Technologies Pvt.
Ltd, India) is the first indigenously designed and evaluated DES
from Asia.

The purpose of the present study was to assess the safety and effi-
cacy of the Infinnium™ stent in single de novo native coronary
artery lesions.

Methods

Selection of patients

The study was a non-randomised registry trial performed at 8 med-
ical centres (with a maximum patient inclusion of 25 patients per
site) on 3 continents (listed in the Appendix). This protocol was
approved by the hospital ethics committees and is in accordance
with the Declaration of Helsinki. All patients gave written informed
consent.

Patients were eligible for the study if they were at least 18 years old,
were not of child-bearing potential, and had received a diagnosis of
symptomatic ischaemic heart disease: stable or unstable angina
(CCS class 1-4, Braunwald class 1B, IC, IIB, IIC, llIB, 111C)2* and/or
objective evidence of myocardial ischaemia.

Additional eligibility criteria were the presence of a single primary
target lesion in a native coronary artery that was 2.5 to 3.5 mm in
diameter and that could be covered by one single study stent; if the
coronary artery lesion was <10 mm (visual estimate) it had to be
covered with a 19 mm stent and if it was >10 mm and <15 mm, it

had to be covered with a 23 mm stent aiming for a lesion/stent ratio
of at least 1.6. The luminal diameter of the lesion had to have a
stenosis of 51-99%, as estimated visually, and a flow rate grade of 1
or more according to the classification of the thrombolysis in
myocardial infarction (TIMI) trial.

Patients were not eligible for enrolment if they had any significant
medical condition which could interfere with the patient’s optimal
participation in the study, a life expectancy of less than 12 months,
a Q-wave or non-Q-wave myocardial infarction within 72 hours pre-
ceding the index procedure (unless the CK and CK-MB enzymes
were less than twice the Upper Normal Limit), other revascularisa-
tion procedures within the previous 6 months or prior stenting with-
in bmm of the target lesion, an unprotected left main coronary
artery stenosis (>50%), an ostial lesion, a calcified lesion that could
not be completely dilated before stenting, proximal tortuosity, angio-
graphic evidence of thrombus within the target lesion, pre-treat-
ment with devices other than balloon angioplasty, total occlusion,
bifurcations (potentially requiring stenting of the side branch);
another stenosis of more than 50% proximal or distal to the target
lesion or in an other vessel, poor distal run-off, a left ventricular
ejection fraction <30%, or an intolerance to aspirin, clopidogrel,
ticlopidine, heparin, nickel, or contrast material. Patients were not
allowed to be participating in another investigational drug or device
study.

The Infinnium™ Paclitaxel-Eluting coronary
stent

The active ingredient in the Infinnium™ stent is Paclitaxel. The
paclitaxel concentration loaded on each stent was maintained to
1.4 pg/mm?. The drug was applied to the surface of a stainless steel
(slotted tube design), balloon-expandable stent (Matrix, Sahajanand
Medical Technologies Pvt.Ltd.) using biodegradable polymers (Poly
L-Lactide, 50/50 Poly DL-Lactide-co-Glycolide, 75/25 Poly L-
Lactide-co-Caprolactone and Polyvinyl Pyrrolidone) in multiple lay-
ers. The drug is coated in 3 different layers of combination of drug
and polymer. Each layer has a different release profile. The cumu-
lative release of drug from the polymer is at 48 days after implanta-
tion (see Figure 1).

Study procedures

Lesions were treated with the use of contemporary interventional
techniques. Predilatation was advised but direct stenting was also
allowed. The investigators used similar materials and techniques
throughout the study to maintain consistency and standardisation of
care.

The investigator determined the appropriate diameter (2.5, 2.75,
3.0 and 3.5 mm) of the Infinnium™ stent to be implanted aiming
for a stent/vessel ratio of 1.1:1 prior to stent placement (using the
nominal pressure). Two different stent lengths were recommended
aiming for a lesion/stent ratio of at least 1.6. If the lesion was
<10 mm, it had to be covered with a 19 mm stent, and if it was
>10 mm and <15 mm, it had to be covered with a 23 mm stent.
After the stent was implanted, further dilation was performed as
necessary to ensure that the residual stenosis (by on-line QCA) was
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Figure 1. The Infinnium™ paclitaxel-eluting coronary stent.

<20% and the mean reference diameter of the stent was >1.1 mm
with respect to the reference diameter of the adjacent segments,
with a TIMI grade IlI flow rate. In case of an edge dissection, an
additional 11 or 16 mm Infinnium™ stent could be deployed adja-
cent to the first stent in order to cover the dissection.

Intravenous boluses of heparin were administered to maintain an
activated clotting time that exceeded 250 seconds during the pro-
cedure and were discontinued immediately following the index PCI
procedure in order to allow for sheath removal. Treatment with
aspirin, at a dose of 160-500 mg (when the patient was not already
on aspirin), was begun 12 hours before the procedure and contin-
ued indefinitely. A loading dose of (at least) 300 mg of clopidogrel
was administered optimally 48 hours before the index procedure
with a minimum of 4 hours, followed by (at least) 75 mg daily for
6 months. Alternatively, treatment with ticlopidine, at a dose of
250 mg twice daily, was begun one day before the procedure and
continued for 6 months. The administration of a glycoprotein I1b/llla
inhibitor was optional and left to the investigator’s discretion accord-
ing to clinical practice.

Follow-up

Patients were evaluated at 30 days (+7 days) and at 6 and 12 months
(30 days). They were asked specific questions about the interim
development of angina, according to the Canadian Cardiovascular
Society classification of stable angina?® and the Braunwald classifi-
cation of unstable angina.?® The patients were also monitored for
major cardiac events and for the need for additional revascularisa-
tion of the index target lesion. An electrocardiogram was obtained at
each visit, and an angiographic study was performed at a mean
(+SD) of 183+19.3 days. A 6-month post-procedure follow-up
angiography —independent of the clinical status — was requested
per protocol. Other studies and tests were performed at the discre-
tion of the investigators at the participating centres.

The decision to perform further revascularisation of the target lesion
or vessel after the six-month angiographic study was based on clin-
ical justification (see definition of clinically driven target lesion revas-
cularisation under “Study endpoints”).
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Quantitative Coronary Angiographic (QCA)
evaluation

Coronary angiograms were obtained in multiple views after the intra-
coronary injection of nitrates. Quantitative analyses of all angio-
graphic data before, during, and after the procedure were per-
formed by an independent core laboratory (Cardialysis, Rotterdam,
The Netherlands) with the use of edge detection techniques
(CASS II, Pie Medical).?’ Visual assessments included TIMI flow,
calcification, thrombus, lesion length, AHA/ACC classification, dis-
section grade and aneurysm. Interpolated reference diameter, min-
imal luminal diameter, and diameter stenosis were measured before
dilation, at the end of the procedure, and at six months. Restenosis
was defined as stenosis of >50% of the luminal diameter and was
classified as in-stent if inside the stent or in-segment if located with-
in the stented segment plus the 5-mm segments distal or proximal
to the stent margins.?® Late luminal loss was calculated as the dif-
ference between the minimal luminal diameter immediately after
the procedure and the diameter at six months.

Study endpoints

The primary goal included a reduction in the in-stent binary resteno-
sis rate (luminal narrowing of >50%) at 6 months follow-up, as
determined by quantitative angiography (QCA). Secondary goals
included angiographic and procedural success, and a number of
in-stent and in-segment (stent +5 mm proximal and 5 mm distal)
vessel parameters derived by off-line QCA: acute gain, the minimal
luminal diameter (MLD), the percentage of stenosis of the luminal
diameter (% DS) and the mean lumen diameter.

The primary goal in this study also included a reduction of the com-
posite of major adverse cardiac events (MACE) until 30 days,
defined as cardiac death, Q-wave or non-Q-wave myocardial infarc-
tion, coronary artery bypass grafting (CABG) and clinically driven
target lesion revascularisation (TLR). The secondary clinical end-
points were MACE until 9 months, device-related serious adverse
events (DSAEs) until 9 months, and angiographic stent thrombosis
(subacute: until 30 days, and late: until 9 months).



A non-Q-wave myocardial infarction was defined by an increase in
the creatine kinase level to more than twice the upper limit of the
normal range, accompanied by an increased level of creatine kinase
MB, in the absence of new Q waves on the surface electrocardio-
gram. Angiographic success was defined as a successful delivery
and deployment of the study stent —without the use of a device out-
side the study treatment strategy — and a final residual stenosis of
<20% (by off-line QCA) with TIMI 3 post-procedure. Procedural suc-
cess was defined as angiographic success in the absence of MACE
during hospital stay. Target lesion revascularisation was defined as a
repeat intervention (surgical or percutaneous) to treat a luminal
stenosis within the stent or in the 5-mm distal or proximal segments
adjacent to the stent. A TLR/TVR was considered clinically driven
(retrospective adjudication by the clinical event committee) if the
diameter stenosis at the time of angiography was >50% and at least
one of the following criteria was present: a history of recurrent angi-
na pectoris presumably related to the target vessel, objective signs of
ischaemia at rest (ECG changes) or during exercise test (or equiva-
lent) presumably related to the target vessel, abnormal results of any
invasive functional diagnostic test (e.g. Doppler flow velocity reserve,
fractional flow reserve). A TLR/TVR with a diameter stenosis >70%
in the absence of the above- mentioned ischaemic signs or symp-
toms was also considered clinically driven. Thrombotic stent occlu-
sion was angiographically documented as a complete occlusion
(TIMI flow O or 1) or a flow-limiting thrombus (TIMI flow 1 or 2) of a
previously successfully treated artery. The endpoints were adjudicat-
ed by an independent clinical event committee (CEC). In addition, an
independent data and safety monitoring board (DSMB) that was not
affiliated with the study sponsor reviewed the event data to identify
any safety issues related to the study (see Appendix 1 for members
of the CEC and DSMB).

Statistical analysis

This is an observational, prospective, non-randomised registry. No
formal power calculation was performed. The primary analysis was
carried out according to the intention-to-treat principle.

Descriptive statistics was performed for all relevant variables. Count
variables were summarised by the count and the percentage.
Various continuous variables were summarised by the mean, stan-
dard deviation, minimum and maximum. The event variables, such
as MACE, were also summarised as time-to-event variables and
presented using the Kaplan-Meier method.

If a revascularisation procedure involving the treated lesion was per-
formed before the planned 6-month repeat angiography, the last
angiogram obtained before the re-intervention was used for the
angiographic endpoint evaluation. The MACE per patient was
ranked according to the highest category on a scale ranging from
(1) cardiac death, (2) MI, (3) CABG to (4) TLR. Only events adjudi-
cated by the clinical event committee were taken into account in the
analysis of MACE.

All listed authors participated in the study design, enrolment of
patients, and/or data interpretation. The data was processed and
analysed by Cardialysis B.V., an independent clinical research
organisation in Rotterdam, The Netherlands. The authors of this
manuscript had full access to the data.

Clinical research

Results

Baseline and procedural characteristics

Between 3 July 2004 and 7 January 2005, one hundred and three
patients were enrolled in the study. Baseline and procedural char-
acteristics are shown in Table 1 and Table 2. Overall, 71% of the
patients were men, and the mean age was 58.5 years, with the
expected prevalences of dyslipidaemia, diabetes, hypertension, and
current tobacco use. Stenting was performed because of unstable
angina in 43.7% of the patients (7% had post infarct angina). The
target vessel was the left anterior descending coronary artery in
54.4% of the patients, the right coronary artery in 24.3%. Nearly all
the treated lesions were class B1 or B2 according to the American
College of Cardiology/American Heart Association classification.
None were type C lesions. Although all the target index lesions were
primary lesions, 1.9% of the patients had undergone previous coro-
nary artery surgery and 5.8% had undergone previous percuta-
neous interventions for the treatment of other lesions.

The angiographic success rate was 90.3%. Eight percent (n=8) of
the patients with unsuccessful angiographic success had a final
residual stenosis > 20% (by off-line QCA) and 2% (n=2) needed
more than one study stent. The procedural success rate was 87.4%
as 3 patients experienced a MACE during hospital stay; all were
related to peri-procedural myocardial necrosis (non-ST-segment
elevation ACS). There were no cases of a clinically driven target
lesion revascularisation procedure (CABG or PCI). No patient need-
ed a platelet glycoprotein Ilb/llla inhibitor during peri-procedural
treatment at the index hospitalisation.

Table 1. Baseline clinical characteristics (n = 103)

Male (%) 70.9
Age (vears) 58.5+10.7
Previous MI (%) 38.8
Previous CABG (%) 1.9
Previous PCI (%) 5.8
Diabetes mellitus (%) 28.2
Hypercholesterolaemia (%) 52.4
Hypertension (%) 62.1
Current smoker (%) 32.0
Unstable angina (%) 43.7
Braunwald classification (%) IB 8.7
IIB 15.5
ITIB 12.6
IC 1.0
IIC 5.8
Stable angina (%) 47.6
CCS classification (%) 1 4.9
2 34.0
3 6.8
4 1.9
Silent ischaemia (%) 8.7

Plus-minus values are means +SD
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Table 2. Baseline angiographic and procedural characteristics (n= 103)

Location of lesion (%) LAD 54.4
RCA 24.3
Lesion classification (%) Type A 3.0
Type B1 42.6
Type B2 54.5
Type C 0.0
Reference diameter of the vessel (mm) 2.59+0.44
Length of lesion (mm) 10.0+4.6
Accessibility f (%) Readily 95.0
Moderate 5.0
Excessive 0.0
Calcification (%) Little or none 74.0
Moderate to heavy 26.0
Lesion angulation None 97.0
Moderate 3.0
Angiographic success (%) 90.3
Stenosis > 20% post procedure (QCA) (%) 7.8

Other stent implanted in addition to study stent (%) 1.9

Plus-minus values are means +SD

f The classification of the American College of Cardiology-American Heart
Association was used

LAD = left anterior descending coronary artery; RCA = right coronary artery

Quantitative Coronary Angiographic (QCA) analysis

Figure 2 shows the cumulative frequency of stenosis immediately
after the index procedure and at six months. Angiographic meas-
urements are shown in Table 3. Angiographic follow-up at 6 months
was obtained for 96 patients (93%), at a mean of 183+19.3 days (rang-
ing from 119 to 296 days, including early symptomatic interventions).

100

75

50

Cum. frequency (%)

T
-20 0 20 40 60 80 100
% diameter stenosis

Figure 2. Cumulative frequency of % diameter stenosis.

QCA revealed in-stent and in-segment late loss of 0.38+0.49 mm
and 0.18 + 0.46 mm, resulting in binary restenosis rates of 7.3%
and 8.3%, respectively.

Major adverse cardiac events (MACE)

Ninety-eight percent of the patients completed nine months of clin-
ical follow-up. One patient died and one patient refused further fol-
low-up. Major adverse cardiac events (MACE) and other safety data
are listed in Tables 4 (hierarchical count) and 5 (total count). The
Kaplan-Meier estimate of event-free survival is shown in Figure 3.
The overall event-free rate (based on hierarchical MACE) at nine
months was 93.2%, i.e. the overall rate of major cardiac events was
6.8%. There was one case of cardiac death: A 61 year old female
patient suffered a cardiac arrest during transportation to the hospi-
tal with complaints of sudden breathlessness, general discomfort

Table 3. Results of the sub-segmental Quantitative Coronary Angiographic (QCA) analysis (n=96)

In-stent In- segment Proximal edge Distal edge

Mean lumen diameter (mm)

Before procedure 2.28+0.37 (total vessel)

After procedure 2.82+0.38 2.7420.39 2.82+ 0.53 2.39+ 0.46

At 6 months 2.65+0.45 2.62+0.43 2.75+ 0.55 2.43+ 0.47
Minimal luminal diameter (mm)

Before procedure 0.97+0.29 (total vessel)

After procedure 2.40+0.37 2.05+0.45 2.55+ 0.53 2.11+ 0.47

At 6 months 2.02+0.59 1.87+0.54 2.42+ 0.66 2.09+ 0.57
Stenosis (% of luminal diameter)

Before procedure 62+10 (total vessel)

After procedure 1147 22+ 9 1411 19+10

At 6 months 2517 29+16 15+16 19+16
Absolute gain 1.4340.42 1.07 +0.49 NA NA
Late loss (mm) 0.38+0.49 0.18+0.46 0.13+0.52 0.02+0.41
> 50% restenosis (% of patients) 7.3 8.3 3.1 2.1

The data is represented as mean values with +Standard Deviation.

Late loss = the difference between the minimal luminal diameter (MLD) immediately after stent implantation and at six months.

Absolute gain = the difference between the MLD immediately after stent implantation and before stent implantation (pre-procedure).
Matched results = the analysis only includes patients for whom both post-procedural and follow-up QCA data are available.

NA = Not available
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Table 4. Major adverse cardiac events (MACE)* at 30 days, 6 months and 9 months - hierarchical®

30 days 180 days 270 days
N (%) N (%) N (%)
(n= 103) (n= 103) (n= 103)
Cardiac death 0 (0.0) 1(1.0) 1 (1.0)
Myocardial infarction
Q-wave 0 (0.0) 0 (0.0) 1(1.0)
Non-Q wave 3 (2.9) 3 (2.9) 3 (2.9)
Target lesion revascularisation (TLR) Clinically driven All Clinically driven All Clinically driven All
TLRs only TLRs TLRs only TLRs TLRs only TLRs
Surgical (CABG) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0) 2 (1.9)
Percutaneous (re-PCI) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.0) 1(1.0) 3 (2.9)
Event-free survival 100 (97.1) 100 (97.1) 99 (96.1) 98 (95.1) 96 (93.2) 93 (90.3)
MACE 3 (2.9) 3(2.9) 4 (3.9) 5 (4.9) 7(6.8) 10 (9.7)

* MACE as defined in the protocol is a composite of cardiac death, myocardial infarction and clinically driven target lesion revascularisation. To compare the
results with some other trials, we have calculated the MACE rate with all target lesion revascularisations.

9 If a patient had more than one event, only the highest-ranking (worst) event was counted.

Table 5. Major adverse cardiac events (MACE*) and other safety
data at 30 days, 6 months and 9 months - non-hierarchical¥

30 days 180 days 270 days
N (%) N (%) N (%)
(n= 103) (n=103) (n=103)
Death
Cardiac 0 (0.0) 1 (1.0) 1 (1.0)
Non-cardiac 0 (0.0) 0 (0.0) 0 (0.0)
Myocardial infarction
Q-wave 0 (0.0) 0 (0.0) 1 (1.0)%
Non-Q wave 3(2.9) 3(2.9) 3(2.9)
CABG
Target lesion (TL) 0 (0.0) 0 (0.0) 2 (1.9)
Target vessel (non-TL) 0 (0.0) 0 (0.0) 0 (0.0)
Non-target vessel 0 (0.0) 0 (0.0) 0 (0.0)
Re-PCL
Target lesion (TL) 0 (0.0) 1 (1.0) 4 (3.9)%
Target vessel (non-TL) 0 (0.0) 0 (0.0) 0 (0.0)
Non-target vessel 0 (0.0) 0 (0.0) 3 (2.9)
Late angiographic stent
thrombosis* 0 (0.0) 0 (0.0) 1 (1.0)¢

* MACE as defined in the protocol is a composite of cardiac death,
myocardial infarction and clinically driven target lesion revascularisation. To
compare the results with some other trials, we have calculated the MACE
rate with all target lesion revascularisations.

T All events are counted individually (i.e. there is no hierarchy as in Table 4).
# There were no cases of subacute stent thrombosis.

§ The late stent thrombosis, Q-wave MI and a target lesion re-PCI all occurred
in one patient.

and diarrhoea. Three patients had a non-ST-segment elevation
myocardial infarction at the time of stenting, resulting in a procedur-
al success rate of 87.4% and a hierarchical MACE at 30 days of
2.9%. One patient suffered an ST-segment elevation myocardial
infarction due to a late stent thrombosis 14 days after stopping
clopidogrel and while on aspirin anti-platelet treatment only and
underwent a successful primary repeat percutaneous coronary
intervention (non-clinically driven re-PCl). In addition to this clinical-
ly-driven target lesion re-PCl, there was one clinically-driven target
lesion coronary artery bypass grafting (CABG).

100‘]
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Event free survival (%)

80+

754

T T T T T T
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Figure 3. Kaplan-Meier estimate of the MACE-free survival rate.

To compare the MACE results with those of some other trials, the
MACE rate was also calculated with all target lesion revascularisa-
tions, clinically driven or not. Up to 270 days, three patients experi-
enced a non-clinically driven TLR. This resulted in an overall event-
free MACE rate of 90.3% at 9 months, i.e. a MACE rate of 9.7% (see
also Tables 4 and 5).

Discussion

This multi-centre, prospective registry study reported on the efficacy
and safety of the Infinnium™ stent for the treatment of single de novo
lesions in a low to moderate risk CAD patient population. The concor-
dant improvements in angiographic and clinical indices of restenosis
at 6 months follow-up provide proof of principle that the current
biodegradable-polymer-based Infinnium™ stent assembly reduces
neointimal hyperplasia after coronary stent implantation, resulting in
reduced rates of target lesion revascularisation. The QCA results at 6
months reveal a late loss that is in line with the observations in
TAXUS |, Il and IV trials.1®1” The MACE rate including all target lesion
revascularisations of 9.7% at 9 months is acceptable and comparable
with similar DES systems.16:1729 The MACE included one case of car-
diac-related death (at day 167) and one case of repeat PCI for an
acute myocardial infarction due to late stent thrombosis (1%), 14 days
after stopping clopidogrel and while the patient was on aspirin.
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The achievement of a hospitable relationship between stent, coat-
ing matrix, drug, and vessel wall is extremely challenging. The long-
term outcome of treatment with Infinnium™ paclitaxel-eluting coro-
nary stent will reflect the response to all three components. The
platform release kinetics are crucial. The hydrophobic properties of
paclitaxel and its narrow toxic-therapeutic window require tightly
controlled drug release. In the Infinnium™ paclitaxel-eluting stent,
the drug is blended into a unique biodegradable polymeric matrix
which is easily degraded into H,0 and CO, and readily eliminated
from the body providing excellent biocompatibility. The concentra-
tion of drug on each stent was maintained at 1.4 ug/mm? (versus
1.0 mm for the Taxus stent). Three different layers of combined
drug and biodegradable polymers, each with a different release pro-
file, were coated on the stent (coating thickness 4-5 pm), showing
a bimodal release pattern with 50% drug release after 9 days, 90%
after 38 days and 100% after 7 weeks.

The Infinnium™ is the first indigenously designed and evaluated
“low cost” DES from Asia to have obtained a Conformité
Européenne (CE) quality certificate for commercialisation in Europe.
It holds strong promise for improving outcomes while limiting health
care expenditure in CAD patients.

Limitations of the present study evaluating the Infinnium™ stent are
the need for longer-term follow-up and the focus on standard-risk,
focal, de novo lesions that may not reflect the more complex lesions
and patients encountered in real-world practice. Whether the posi-
tive results in these patients can be expected across the full spec-
trum of patient complexity remains to be determined.

In conclusion, in patients with symptomatic ischaemic heart dis-
ease, treated for single, primary lesions in native coronary arteries,
the low cost Infinnium™ stent system proved both effective in
reducing restenosis at 6 months and safe with an acceptable rate of
cardiac events at 9 months.

Appendix

Steering Committee

— D.S. Gambhir (PI), Department of Interventional Cardiology
Kailash Hospital, Noida, India

— P.W. Serruys (Co-Pl), Department of Interventional Cardiology,
Thoraxcenter, Erasmus Medical Centre, Rotterdam, The
Netherlands

— M. Doshi, Sahajanand Medical Technologies Pvt. Ltd.

— J. Symons, Cardialysis B.V., Clinical Research Organisation &
Core Laboratories, Rotterdam, The Netherlands

Participating investigators/centres

— J.E. Sousa, Instituto Dante Pazzanese de Cardiologia, Sao Paulo,
Brazil

— E. Ribeiro, INCOR Hemodinamica, Sao Paulo, Brazil

— D.S. Gambhir, Kailash Hospital and Research Center, Noida, India

— S. Dani, SAL Hospital & Medical Institute, Ahmedabad, India

— A. Dhar, Peerless Hospital & B.K. Roy Research Center, Kolkata, India

— J. Dalal, Lilavati Hospital & Research Center, Mumbai, India

— K.N. Vijava, Vijaya Heart Foundation and Research Center,
Noida, India

— PW. Serruys, Erasmus Medical Center, Rotterdam, The
Netherlands

-316 -

Funding/Support

This work was supported by a grant from Sahajanand Medical

Technologies Pvt. Ltd.

Data Safety Monitoring Board

— A. Abhyankar, BDM Mahavir Cardiac Institute, Surat, India

— A. Vasavada, Sahrudya, Surat, Gujarat, India

— D. Desai, Hridayam, Surat, Guijarat, India

Clinical Event Committee

— T. Slagboom, Onze Lieve Vrouwe Gasthuis, Amsterdam, The
Netherlands

— E. Ronner, Medisch Centrum Rijnmond-Zuid, Rotterdam, The
Netherlands

— A.A. van den Bos, Amphia Ziekenhuis, Breda, The Netherlands

— C. Hanet, Cliniques Universitaires Saint-Luc, Brussels, Belgium

Data management and QCA Core Lab

Cardialysis B.V., Clinical Research Organisation & Core

Laboratories, Rotterdam, The Netherlands.

Site monitoring

Cardialysis B.V. for Europe

Sahajanand Pvt. Ltd. for Brazil and India

References

1. Costa MA, Foley DP, Serruys PW. Restenosis: the problem and how
to deal with it. In: Grech ED, Ramsdale DR, eds. Practical Interventional
Cardiology. 2nd ed. London: Martin Dunitz; 2002: 279-294.

2. Serruys PW, Kutryk MT, and Ong AT. Coronary-artery stents.
N. Engl. J. Med., 2006; 354: 483-95.

3. Costa MA; Simon DI. Molecular Basis of Restenosis and Drug-
Eluting Stents. Circulation. 2005;111:2257-2273.

4. Forrester JS, Fishbein M, Helfant R, Fagin J. A paradigm for
restenosis based on cell biology: clues for the development of new preven-
tive therapies. J Am Coll Cardiol. 1991; 17: 758-769.

5. Libby P, Schwartz D, Brogi E, Tanaka H, Clinton SK. A cascade
model for restenosis: a special case of atherosclerosis progression.
Circulation. 1992; 86: I11-47-111-52.

6. Welt FG, Rogers C. Inflammation and restenosis in the stent era.
Arterioscler Thromb Vasc Biol. 2002; 22: 1769-1776.

7. Boehm M, Nabel EG. Cell cycle and cell migration: new pieces to
the puzzle. Circulation. 2001; 103: 2879-2881.

8. Sousa JE, Costa MA, Abizaid A, Feres F, Seixas AC, Tanajura LF,
Mattos LA, Falotico R, Jaeger J, Popma JJ, Serruys PW, Sousa AG. Four-
year angiographic and intravascular ultrasound follow-up of patients treat-
ed with sirolimus-eluting stents. Circulation 2005 May 10;111(18):2326-9.

9. Grube E, Silber S, Hauptmann KE, Mueller R, Buellesfeld L,
Gerckens U, Russell ME. TAXUS I: six- and twelve-month results from a
randomised, double-blind trial on a slow-release paclitaxel-eluting stent
for de novo coronary lesion. Circulation 2003;107:38-42.

10. Meredith IT, Ormiston IT, Ormiston J, Whitbourn R, Kay IP,
Muller D, Bonan R, Popma JJ, Cutlip DE, Fitzgerald P, Prpic R, Kuntz RE.
First-in-human study of the Endeavor ABT-578-eluting phosphoryl-
choline-encapsulated stent system in de novo native coronary artery
lesions: Endeavor | Trial. Eurointervention 2005;1:157-64.

11. Grube E, Sonoda S, Ikeno F, Honda Y, Kar S, Chan C, Gerckens U,
Lansky AJ, Fitzgerald PJ. Six- and twelve-month results from first human
experience using everolimus-eluting stents with bioabsorbable polymer.
Circulation 2004;109:2168-2171.



12. Serruys PW, Ong ATL, Piek JJ,Nuemann FJ, van der Giessen WJ,
Wiemer W, Zeiher A,Grube E, Haase J, Thuesen L, Hamm C, Otto-
Terlouw PC. A randomized comparision of a durable polymer Everolimus-
eluting stent with a bare metal coronary stent: the SPIRIT first trial.
Eurolntervention 2005;1:58-65.

13. Grube E, Hauptmann K-E, Buellesfeld L, Lim V, Abizaid A. Six-
month results of a randomized study to evaluate safety and efficacy of
a Biolimus A9 eluting stent with a biodegradable polymer coating.
Eurolntervention 2005;1:53-7.

14. Serruys PW, Kutryk MJB, Ong ATL. Coronary-artery Stents. N Eng/
J Med. 2006;354:483-95.

15. Wani MC, Taylor HL, Wall ME, Coggon P, McPhail AT. Plant antitu-
mor agents. VI. The isolation and structure of Taxol, a novel antileukemic
and antitumor agent from Taxus brevifolia. J Am Chem Soc. 1971; 93:
2325-2327.

16. Rowinsky EK, Donehower RC. Paclitaxel (Taxol). N Engl J Med.
1995; 332: 1004-1014.

17. Axel DI, Kunert W, Goggelmann C, Oberhoff M, Herdeg C, Kuttner A,
Wild DH, Brehm BR, Riessen R, Koveker G, Karsch KR. Paclitaxel inhibits
arterial smooth muscle cell proliferation and migration in vitro and in vivo
using local drug delivery. Circulation 1997;96(2):636-45.

18. Heldman AW, Cheng L, Jenkins GM, Heller PF, Kim DW, Ware Jr M,
Nater C, Hruban RH, Rezai B, Abella BS, Bunge KE, Kinsella JL,
Sollott SJ, Lakatta EG, Brinker JA, Hunter WL,Froehlich JP.Paclitaxel Stent
Coating Inhibits Neointimal Hyperplasia at 4 Weeks in a Porcine Model of
Coronary Restenosis. Circulation, May 2001; 103: 2289 - 2295.

19. Sollott S J, Cheng L, Pauly R R, Jenkins G M, Monticone R E,
Kuzuya M, Froehlich J P, Crow M T, Lakatta E G, Rowinsky E K, et al. Taxol
inhibits neointimal smooth muscle cell accumulation after angioplasty in
the rat. J Clin Invest 1995;95:1869-1876.

20. Kornowski R, Hong MK, Ragheb AO, Bramwell O, Leon MB. Slow
Release paclitaxel coated GRII stents reduce neointimal formation in
a porcine coronary in-stent restenosis model. Circulation 1997; 96:1-341.

Clinical research

21. Farb A, Heller PF, Carter AJ, Virmani R. Paclitaxel polymer-coated
stents reduce neointima. Circulation 1997; (suppl 1) 96:1-608.

22. Colombo A, Drzewiecki J, Banning A, Grube E, Hauptmann K,
Silber S, Dudek D, Fort S, Schiele F, Zmudka K, Guagliumi G, Russell ME;
TAXUS I Study Group. Randomized study to assess the effectiveness of
slow- and moderate-release polymer-based paclitaxel-eluting stent for
coronary artery lesions. Circulation 2003;108:788-794.

23. Stone GS, Ellis SG., Cox DA, Hermiller J., O’'Shaughnessy C, Tift
Mann J, Turco M., Caputo R., Bergin P, Greenberg J., Popma JJ.,
Russell ME, for the TAXUS-IV Investigators. A Polymer-Based, Paclitaxel-
Eluting Stent in Patients with Coronary Artery Disease. N Engl J Med
1995; 332:1004-1014.

24. Braunwald E. Unstable angina: a classification. Circulation
1989;80:410-414.

25. Campeau L. Grading for angina pectoris. Circulation 1976;54:522-523.

26. Braunwald E. Unstable angina: a classification. Circulation
1989;80:410-414.

27. Reiber JH, Serruys PW, Kooijman CJ, Wijns W, Slager CJ,
Gerbrands JJ, Schuurbiers JC, den Boer A, Hugenholtz PG.. Assessment
of short-, medium-, and long-term variations in arterial dimensions from
computer-assisted quantitation of coronary cineangiograms. Circulation.
1985; 71: 280-288.

28. 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; SIRIUS Investigators. Sirolimus-eluting stents versus
standard stents in patients with stenosis in a native coronary artery. N Eng/
J Med. 2003; 349: 1315-1323.

29. Windecker S, Remondino A, Eberli FR, Juni P, Raber L,
Wenaweser P, Togni M, Billinger M, Tuller D, Seiler C, Roffi M, Corti R,
Sutsch G, Maier W, Luscher T, Hess OM, Egger M, Meier B. Sirolimus-
eluting and paclitaxel-eluting stents for coronary revascularization. N Eng/
J Med 2005;353:653-662.

-317 -





