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Abstract

Aims: To assess the effectiveness and safety of sirolimus-eluting stents (SES) in de novo native coronary
lesions in small vessels (2.5 mm).

Methods and results: PORTO was a multicentre, prospective registry, performed in 274 patients. Of these,
120 (43.8%) patients were diabetic. A total of 324 lesions were treated with 347 SES. The primary end-
point was 6-month in-stent late luminal loss (LL); secondary end-points included in-stent and in-segment
binary restenosis (BR), target lesion revascularisation (TLR), target vessel revascularisation (TVR) and
major adverse cardiac events (MACE) rate at six months and one-year. Pre-specified subgroup analysis
included the comparison between diabetic and non-diabetic patients, and patients with stents of different
diameter (2.25 mm vs. 2.5 mm) and length (£ 18 mm vs. 223 mm).

The mean (SD) reference vessel diameter of the treated segment was 2.08 (0.33) mm and lesion length
11.04 (6.0) mm. After six months, LL was 0.07 (0.37) mm. BR was 5.1% in-stent and 9.1% in-segment.
At one year, TLR was 5.6% and TVR was 9.0%. MACE rate was 2.6% at six months and 8.6% at one year
with 2.3% cardiac death and 1.5% non-fatal myocardial infarction. Stent thrombosis rate at one year was
0.8% per protocol. There were more MACE in diabetic patients (12.8%) than in non-diabetic (5.4%,
p=0.046), but no other significant differences in clinical and angiographic parameters were noted between
the subgroups analysed.

Conclusions: The use of SES for lesions in very small coronary arteries proved to be safe and efficacious, irre-
spective of the size and length of the stents, with low restenosis and repeat revascularisation rates at one year.
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One-year results of the PORTO multicentre registry

Introduction

Percutaneous revascularisation of small coronary arteries
represents a continuing major challenge in interventional
cardiology, particularly in diabetic patients and in long lesions.
Several randomised clinical trials have shown the superiority of
bare metal stents (BMS) over balloon angioplasty in small coronary
arteries, either as a provisional or an elective treatment option.!?2
However, rates of angiographic restenosis and repeat
revascularisation procedures remain high and continue to reflect
the high propensity of small arteries to develop restenosis.

The introduction of drug-eluting stents (DES) established important
improvements in reduction of restenosis.3* Physicians started
using DES in subsets of patients for whom data from the
randomised trials were limited. Accordingly, initial data from small
coronary arteries were mainly derived from subgroup analyses of
these trials, or from single-centre registries®”.

Only more recently, randomised clinical trials and registries were
published comparing either DES with BMS, or different DES types
between each other in small coronary arteries and in diabetic
patients.815 Accordingly, small vessels and long lesions requiring
longer stent lengths continue to be predictors of restenosis in
diabetic patients.!®

When the present multicentre, prospective registry was initiated,
there was no information available regarding safety and efficacy of
sirolimus-eluting stents in very small coronary arteries from studies
having investigated a sufficient sample size with significant
numbers of diabetic patients and different lesion lengths.

Methods
Patients

The study was initiated and overseen by the Portuguese Society of
Cardiology and included nine Portuguese and one Brazilian centre.
The ethics committees of the Portuguese Society of Cardiology and
of all participating hospitals approved the study protocol. Written
informed consent was obtained from all patients.

Patients were eligible for inclusion into the study if they had stable
or unstable angina pectoris (excluding Braunwald Classification A
[-11-111) or documented silent ischaemia and were acceptable
candidates for coronary artery bypass grafting (CABG). They
should have at least one de novo lesion with 250% stenosis, TIMI
flow =1, less than 33 mm in length in a native artery with a vessel
diameter £2.50 mm (visual estimate). Patients were considered
diabetic if they were under treatment with either insulin or oral anti-
diabetic drugs for at least three months.

Patients were excluded if they had an acute ST- on non-ST
segment elevation myocardial infarction (STEMI and NSTEMI),
impaired renal function (creatinine >3.0 mg/dl), pregnancy, known
allergies (aspirin, clopidogrel, ticlopidine, heparin, stainless steel or
sirolimus), were pregnant, were currently participation in another
study, or had a life expectancy of less than 12 months.
Angiographic exclusion criteria were ejection fraction <30%,
angiographic evidence of thrombus, chronic total occlusion, in-
stent restenosis within target lesion, heavily calcified lesions,
unprotected left main coronary disease, significant stenosis or prior
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stent proximal or distal to the target lesion, location in an arterial or
venous by-pass graft and previous brachytherapy treatment in any
vessel.

Adjunctive drug therapy, interventions and
follow-up protocol

All patients were medically treated according to routine local
clinical practice, but the recommendation was to use pre-
procedure aspirin 100 mg (at least 12 hours before) and
clopidogrel (300 mg loading dose or 75 mg, 3 days before) or
ticlopidine (2x250 mg, 24 hours before). During the procedure,
intravenous heparin was given to maintain ACT>250 seconds, and
glycoprotein llb/llla inhibitors were left to the discretion of the
investigator. Recommended post-procedure antiplatelet therapy
included aspirin 100 mg/daily indefinitely and clopidogrel
75 mg/daily or ticlopidine 2 x 250 mg/daily for at least eight weeks.
Balloon predilatation of the target lesion was recommended. Stent
implantation deployment should achieve an angiographic
stent/vessel ratio of 1.1:1. The treatment of two or more small
vessels was permitted, as well as the treatment of other lesions in
vessels of larger diameters (with sirolimus-eluting stents or other
available stents).

Post-procedure, routine laboratory evaluation (CK, CK-MB,
troponins) were performed every six hours and ECG at hospital
discharge. Patients were followed through hospital discharge and
up to 12 months after the index procedure. This involved physician
visits and/or phone contacts to obtain information regarding clinical
status, use of cardiovascular drugs, hospitalisations, as well as
invasive and non-invasive diagnostic tests. The 6-months visit — or
earlier in case of angina — included repeat coronary angiographic
assessment of the treated target vessel and an ECG.

All patient data were entered at the participating hospitals into an
electronic case record form (CRF) provided by to an independent
data coordinating service (Eminent-PPD, Minnesota, USA), while
monitoring and data analysis were performed by an independent
contract research organisation (KeyPoint, Portugal).

Quantitative coronary angiography

Coronary angiography was performed at baseline, post-procedure,
and after six months. All angiograms were analysed by an
independent angiographic core lab (Cardialysis, Rotterdam, The
Netherlands) using quantitative coronary analysis including edge
detection techniques. In particular, the following parameters were
measured: reference vessel diameter (RVD), minimal luminal
diameter (MLD), % diameter stenosis, and late luminal loss
(defined as the difference between the postprocedural MLD and
the MLD at 6-month follow-up). The analysis used measures for in-
stent, as well as in-lesion parameters, where the in-lesion category
includes 5 mm margins on either side of the stent.

Study endpoints and definitions

The primary endpoint of the study was in-stent late luminal loss at
6-month follow-up. Secondary endpoints included: in-stent and in-
segment binary restenosis; rates of target lesion and target vessel



revascularisation (TLR and TVR); and major adverse cardiac
events (MACE) at six months and one year follow-up. MACE was
defined as a composite of cardiac death, non-fatal myocardial
infarction (MI) and TLR. The diagnosis of MI required the detection
of new electrocardiographic Q-waves and/or an elevation of CK or
CM-MB above at least three times the upper limit of normal.

Stent thrombosis (ST) was defined as an acute coronary syndrome
with angiographic confirmation of target vessel occlusion. ST was
defined as acute within the first 24 hours, sub-acute between
24 hours and 30 days, and late when occurring later than 30 days
after the index procedure.

The protocol pre-specified subgroup analyses comparing diabetic
vs. non-diabetic patients, long (= 23mm) vs. short (< 18mm)
stented lengths, and stents of 2.25 mm vs. 2.5 mm diameter.

Statistical analysis

As PORTO was an observational registry there was no formal
statistical hypothesis. The data are presented as means +SD,
counts or percentages. The differences between groups were
assessed using a two-sided y square test or Fisher's exact test for
categorical data, and Student’s t-test for the comparison of
continuous variables. A P-value of <0.05 was considered
statistically significant. For the analysis of late lumen loss,
frequency histograms were created and the distributions were
tested for normality using the Kolmogorov-Smirnoff test.

Results

Between January 2003 and September 2004, a total of 274
patients were included in the study. Table 1 shows the baseline
demographic and clinical characteristics of the whole population
together with a breakdown into diabetics and non-diabetics. Of
note, 32% of the study population were female, 75% had arterial
hypertension, and 64% had hyperlipidaemia. Multivessel coronary
disease was present in 61%, and the clinical indication for PCI was
predominantly stable angina or silent ischaemia in 84%.

In the subgroup of 120 diabetic patients, 33 (27.5%) were insulin-
dependent. In comparison with non-diabetics, diabetic patients
were older (65 vs. 61 years), more frequently female (40 vs. 25%),
had more often arterial hypertension (87 vs. 65%), and were less

Table 1. Patient demographic and clinical characteristics.

Clinical research

frequently smoking (8 vs. 23%). Moreover, diabetics were more
frequently obese (25 vs. 15%), and had more often peripheral
arterial disease (6 vs. 2%).

The angiographic baseline characteristics are shown in Table 2.
Most importantly, the average RVD was only 2.08 (0.33) mm
confirming that the intention was achieved to study a population
with very small vessels. While there was no significant difference
between diabetics and non-diabetics in terms of the involvement of
the different coronary arteries, and the distribution of lesion types,
diabetics had a significantly smaller RVD (2.04 vs. 2.12 mm,
P=0.03).

The procedural characteristics are shown in Table 3. A total of 347
sirolimus-eluting stents were implanted, mainly during single vessel
PCl and with a single stent used. There were 81 patients (29.6%)
with multilesion/multivessel PCI at baseline. Of these, 38 patients
were diabetic, and 10 had multilesion PCI with SES 2.5 mm,
while 28 had multivessel PCI with non-study stents. Out of the 43
non-diabetic patients, five had multilesion PCI with SES 2.5 mm,
and 38 had multivessel PCI with non-study stents.

In 133 lesions (41%), stents were implanted without pre-dilatation.
In diabetics, maximum balloon pressure was inferior and post
dilatation was less frequent than in non-diabetics. The majority of
the stents used were 2.5 mm diameter and 18 mm or less length.
Direct stenting was significantly more frequent in patients receiving
stents < 18 mm compared with stents 223 mm (45.1% vs. 29.9%,
p<0.01). However, multivessel stenting and use of 2.25 mm
sirolimus-eluting stents were significantly more frequent in
diabetics. Post-procedure in-segment minimal luminal diameter
was inferior and diameter stenosis higher in diabetics.

Follow-up angiography was performed in 244 (89%) patients
226+69 days after the index procedure. The primary end-point, in-
stent late luminal loss, was 0.07+0.37mm in the total cohort,
0.09+0.37mm for diabetics, and 0.04+0.37mm for non-diabetics.
The frequency histograms for diabetic and non-diabetic patients
are shown separately in Figure 1. Both distributions are positioned
similarly with a mean value close to zero, and both failed to show
normality in the Kolmogorov-Smirnoff test. The distribution for
diabetic patients is obviously right skewed by visual estimate. It is
important to mention that the standard deviation for both

Characteristics Total Diabetics Non-diabetics P value
(n=274) (n=120) (n=154)
Age (years), mean (SD) 62.5 (10.4) 65.0 (9.8) 60.6 (10.5) <0.001
Women, n (%) 87 (31.8) 48 (40.0) 39 (25.3) 0.014
Hypertension, n (%) 204 (74.5) 104 (86.7) 100 (64.9) <0.001
Dyslipidaemia, n (%) 176 (64.2) 72 (60.0) 104 (67.5) 0.245
Current smoker, n (%) 45 (16.4) 9 (7.5) (23 4) <0.001
Unstable angina, n (%) 44 (16.1) 24 (20.0) 0 (13.0) 0.161
Previous MI, n (%) 133 (41.2) 42 (35.0) (46 1) 0.084
Previous CABG, n (%) 12 (4.4) 4 (3.3) 8 (5.2) 0.653
Previous PCI, n (%) 70 (25.5) 26 (21.7) 44 (28.6) 0.246
Multivessel disease, n (%) 166 (60.6) 76 (63.4) 90 (58.4) 0.486
MI: myocardial infarction; CABG: coronary artery bypass graft surgery; PCI: percutaneous coronary intervention
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One-year results of the PORTO multicentre registry

Table 2. Angiographic characteristics.

Characteristics Total Diabetics Non-diabetics P value
Target vessel (n) 324 155 169

LAD, n (%) 147 (45.4) 75 (48.4) 2 (42.6) 0.351
LCx, n (%) 108 (33.3) 52 (33.5) (33 1) 0.969
RCA, n (%) 69 (21.3) 28 (18.1) 41 (24.3) 0.221
Type B2/C lesions, n (%) 267 (82.4) 129 (83.2) 138 (81.7) 0.822
QCA* 310 147 163

RVD (mm) 2.08+0.33 2.04+0.31 2.12+0.34 0.032
Lesion length (mm) 11.0446.0 11.1116.1 10.97+5.9 0.838
MLD (mm) 0.86+0.27 0.83+0.26 0.87+0.28 0.195
Diameter stenosis (mm) 58.8+11.7 59.0+11.4 58.5+11.9 0.707

LAD: left anterior descending; LCx: left circumflex; RCA: right coronary artery; RVD: reference vessel diameter; MLD: minimal luminal diameter. Data are from

a lesion-based analysis. Values with plus or minus symbol are means+SD

* QCA: quantitative coronary angiography; matched lesions from pre-procedure to post-procedure and follow-up angiography

Table 3. Procedural characteristics.

Characteristics Total Diabetics Non-diabetics P value
(n=324) (n=155) (n=169)
Sirolimus-eluting stents (n) 347 170 177
Only one stent used (%) 93.2 91.6 94.7 0.375
Target multivessel PCI (%) 8.4 12.5 5.2 0.033
Stents 2.25 mm (%) 29.7 38.2 21.5 0.002
Stents 223 mm (%) 25.6 24.7 26.5 0.808
Max. balloon pressure (atm) 13.2+2.5 12.3+£2.5 13.2+2.4 <0.001
Length stented segment (mm) 17.746.2 17.746.4 17.7+6.1 1.000
Stent diameter (mm) 2.4+0.11 2.4+0.12 2.4+0.10 1.000
Postdilatation (%) 21.3 15.3 27.1 0.014
GP IIb/IIIa use (%) 19.7 23.3 16.9 0.193
QCA* 310 147 163
MLD post-procedure
In-stent (mm) 1.87+0.24 1.86+0.25 1.88+0.24 0.473
In-segment (mm) 1.51+0.27 1.48+0.25 1.54+0.28 0.048
Diameter stenosis post-procedure
In-stent (%) 14.81+7.1 14.45+7.0 15.12+7.2 0.408
In-segment (%) 26.95+9.2 28.05+9.8 25.96+8.6 0.046

* QCA: quantitative coronary angiography; matched lesions from pre-procedure to post-procedure and follow-up angiography
PCIL: percutaneous coronary intervention; GP: glycoprotein IIb/IIIa inhibitors; MLD: minimal luminal diameter
Data are from a lesion-based analysis. Values with plus or minus symbol are means + SD

distributions is very close to the variability of the two serial QCA
measurements (MLD post, MLD follow-up) needed to determine
late loss. Accordingly, the distribution pattern shown in Figure 1 is
dominated by the variability of the measurement methodology.
More details including the rates of binary restenosis are given in
Table 4. The type of in-stent restenosis found in 14 cases, is
described in the Table 5 using the Mehran classification!” together
with the treatment performed. In all cases angiography was
elective and there were 5 cases (35.7%) of occlusive restenosis.
Results of quantitative angiographic analysis at 6 month follow-up by
length and diameter of the implanted stents are shown in Table 6.
While average values of late loss and rates of binary restenosis
were similar for shorter stents (< 18 mm) in comparison with longer
stents (223 mm), significantly higher values for longer stents were
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found for the degree of diameter stenosis for both in-stent (24.3 vs.
18.9%) and in-segment (32.8 vs. 28.7%) analyses.

Clinical outcome

The duration of hospital stay for the PCI procedure was on average
1.5+3.1 days. Medication at discharge included double antiplatelet
therapy with aspirin and clopidogrel (81%) or ticlopidine (19%)
recommended to be maintained per protocol for two months. Other
medications included statins (75%) and beta-blockers (65%) in
the overall population.

In-hospital events included only one case of NSTEMI. Within 30 days
there were two non-cardiac deaths and one case of STEMI caused
by subacute stent thrombosis requiring target lesion revascularisa-
tion — all of these patients were diabetic. The subacute thrombosis
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Figure 1. Histograms of in-stent late luminal loss comparing diabetic
with non-diabetic patients.

Table 4. Results of quantitative angiographic analysis at follow-up.

Clinical research

occurred at day nine, and was confirmed to be due to premature
complete discontinuation of antiplatelet therapy.

The 6-month clinical follow-up was completed in 98% of the
patients (Figure 2). There were three additional sudden cardiac
deaths, two in the diabetic subgroup and one in non-diabetics.
One additional case of NSTEMI as a consequence of late stent
thrombosis occurred at day 44 in a non-diabetic patient who was
still under double antiplatelet therapy. There were one additional
TLR and 3 new TVR in the diabetic subgroup. PCI of non-target
vessels was performed in 9 patients, 6 diabetics and 3 non-
diabetics, and 2 cerebrovascular accidents (CVA) occurred in
diabetic patients. The total cumulative incidence of MACE at six
months was 2.6% (7/269) with no significant differences (p=0.27)
between diabetic (4.2%) and non-diabetic (1.3%) patients.

The 1-year clinical follow-up was completed in 97% of patients.
The majority of events occurred between six and 12 months. There
were 6 additional deaths (3 cardiac, 2 in diabetics), one NSTEMI
(in diabetics), 13 TLR (8 in diabetics), 6 TVR (1 in diabetics),

Characteristics Total Diabetics Non-diabetics P
(n=310) (n=147) (n=163)
Late luminal loss
In-stent (mm) 0.07+0.37 0.09+0.37 0.04+0.37 0.28
In-segment (mm) -0.01+0.32 -0.01+0.31 -0.01+0.33 0.83
Minimal luminal diameter
In-stent (mm) 1.80+0.41 1.77+0.41 1.83+0.42 0.24
In-segment (mm) 1.52+0.39 1.49+0.36 1.55+0.41 0.17
Diameter stenosis
In-stent (%) 20.4+16.0 20.5+15.5 20.4+16.6 0.98
In-segment (%) 29.8+15.6 30.4+15.1 29.3x16.1 0.56
Binary restenosis
In-stent n (%) 14 (5.1) 8 (6.3) 6 (4.1) 0.41
In-segment n (%) 25 (9.1) 13 (10.2) 12 (8.2) 0.57

Data are from a lesion-based analysis. Values with plus or minus symbol are means+SD

Table 5. Angiographic pattern of in-stent restenosis (Mehran classification) and treatment performed.

Patient # Age Sex Diabetic status Days after PCI Type of restenosis Type of intervention

1 61 F Diabetic 219 I B (focal, proximal) BMS

2 59 F Diabetic 318 I B (focal, proximal) BMS

3 60 F Diabetic 129 I B (focal, proximal) BMS

4 80 M Diabetic 186 I B (focal, proximal) SES

5 60 M Diabetic 238 IV (occlusive) None

6 62 M Diabetic 193 I C (focal, body) POBA

7 84 M Diabetic 182 I C (focal, body) POBA

8 58 M Diabetic 205 IV (occlusive) SES

9 67 M Non-Diabetic 189 IT (diffuse) SES
10 54 M Non-Diabetic 203 I C (focal, body) POBA

11 71 M Non-Diabetic 285 IV (occlusive) None

12 61 F Non-Diabetic 203 IV (occlusive) None

13 71 M Non-Diabetic 195 I C (focal, body) POBA

14 59 F Non-Diabetic 256 IV (occlusive) PCI attempt

M: male; F: female; PCIL: percutaneous coronary intervention; BMS: bare metal stents; SES: sirolimus-eluting stents; POBA: balloon angioplasty

EURO

PCR

- 201 -



One-year results of the PORTO multicentre registry
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Figure 2. Flow chart of patients included in the study.

18 PCI of non-target vessels (5 in diabetics), two CVA (one in
diabetics), and no cases of CABG.

The cumulative incidence of clinical events at one year is shown
on Table 7. MACE was 8.6% for the total cohort, 12.8% for
diabetics and 5.4% for non-diabetics, a difference which reached
statistical significance (P=0.046). TLR was also higher for diabetics
in comparison with non-diabetics (8.5% vs. 3.4%, p=0.106), albeit
non significant.

Stent thrombosis was an infrequent finding in PORTO. Only two
patients (one diabetic and one non-diabetic) had stent thrombosis
according to the per-protocol definition, as well as to the new “ARC
definite” category.'® One of these events was directly associated

Table 7. Clinical events at one-year follow-up*.

Characteristics Total Diabetics Non-diabetics P
(n=266)  (n=117)  (n=149)

Death n (%) 11 (4.1) 6 (5.1) 5(3.4) 0543

Cardiac death n (%) 6 (2.3) 4 (3.4) 2 (1.3) 0.410

Non-fatal MI n (%) 4 (1.5) 3(2.6) 1(0.7) 0.323

Stent thrombosis

(protocol) n (%) 2 (0.8) 1(0.9) 1(0.7) 1.000

ARC definite n (%) 2 (0.8) 1(0.7) 1.000

ARC probable n (%) 0 0

ARC possible n (%) 6 (2.3) 4 (3.4) 2 (1.3) 0.410

ARC definite or

probable n (%) 2 (0.8) 1(0.9) 1(0.7) 1.000
TLR n (%) 15 (5.6) 10 (8.5) 5(3.4)  0.106
TVR n (%) 24(9.0)  14(12.0) 10(6.7)  0.195
PCI other vessels n (%) 27 (10.2) 11 (9.4) 16 (10.7)  0.839
CVA n (%) 4 (1.5) 3 (2.6) 1(07) 0323
MACE n (%) 23(8.6)  15(12.8)  8(5.4)  0.046

* Data are from patients that completed clinical follow-up at one-year including
known deaths. Patients lost to follow-up (8/274=2,9%) are excluded.

MI: myocardial infarction; TLR: target lesion revascularisation; TVR: target vessel
revascularisation; PCI: percutaneous coronary intervention; CVA: cerebrovascular
accident; MACE: major cardiac adverse events

with premature discontinuation of antiplatelet therapy. There were
no “ARC probable”, and six “ARC possible” late stent thromboses,
all representing unexplained deaths after 30 days. Five of these
patients were off double anti-platelet therapy at the time of the
event.

Table 6. Results of quantitative angiographic analysis according to the diameter and the length of the sirolimus-eluting stents.

Characteristics Stents <18 mm Stents 223 mm Stents 2.25 mm Stents 2.5 mm
(n=223) (n=87) (n=89) (n=221)

RVD (mm) 2.07+0.32 2.12+0.33 1.94+0.29 2.14+0.33
Lesion length (mm) 9.44+4.8 15.1046.7** 10.3446.3 11.3245.8
MLD post-procedure

In-stent (mm) 1.88+0.25 1.84+0.24 1.76+0.21 1.91+0.25

In-segment (mm) 1.51+0.27 1.52+0.26 1.39+0.23 1.56+0.27
DS post-procedure

In-stent (mm) 14.20+6.9 16.44+7.3 14.35+7.2 14.99+6.9

In-segment (mm) 27.07£9.5 26.51+8.6 28.33£9.4 26.3949.1
Late luminal loss

In-stent (mm) 0.05+0.36 0.10+0.41 0.10+0.41 0.05+0.36

In-segment (mm) -0.02+0.31 -0.02+0.34 0.02+0.36 -0.02+0.31
MLD at follow-up

In-stent (mm) 1.8240.41 1.75+0.43 1.67+0.45 1.86+0.39**

In-segment (mm) 1.53+0.38 1.49+0.41 1.38+0.39 1.58+0.37**
DS at follow-up

In-stent (%) 18.9+15.7 24.3+16.3* 21.6+£19.3 19.9+14.4

In-segment (%) 28.7+15.1 32.8+16.7* 31.3+17.5 29.2+14.5
Binary restenosis

In-stent n (%) 10 (5.1) 4 (5.2) 7 (8.4) 7 (3.6)

In-segment n (%) 16 (8.1) 9 (11.7) 11 (13.2) 14 (7.3)

Data are from a lesion-based analysis. Values with plus or minus symbol are means+SD
RVD: reference vessel diameter; MLD: minimal luminal diameter; DS: diameter stenosis

* p<0.05 ** p<0.001

- 202 -

EURO

PCR



Discussion

To our current knowledge, this registry represents the largest
multicentre experience with sirolimus-eluting stents for small
coronary arteries, so far published. With 274 patients and 347
stents implanted in 324 target lesions it included 120 (44%)
diabetic patients and a large number of small stents and long
lesions. The average RVD of this registry is only 2.08 (0.33) mm,
which is even below the average RVD of the SES Smart study!® of
2.20mm (0.28), and is thus the smallest RVD so far studied in a
clinical trial or registry. The high percentage of diabetics together
with the small vessel size makes the population studied in PORTO
exceptionally complex.

Since small vessels —in contrast to larger arteries — can
accommodate only small amounts of luminal renarrowing!®-2°, it is
important to note that in-stent late luminal loss — the primary end-
point of this study — was only 0.07+0.37 mm for the total small
vessel population (347 stents). This finding is consistent with the
results from the small vessel stratum of the RAVEL trial®
(0.01+0.25 mm), and the RESEARCH registry” (0.07+0.48 mm). It
is also in line with the findings of other randomised clinical trials
and registries evaluating the sirolimus-eluting stent in small
vessels® 1115 with in-stent late loss averaging from 0.12 to
0.25 mm.

In diabetic patients, in-stent late loss was 0.09+0.37 mm and
similar to non-diabetics (0.04+0.37 mm). This finding correlates
well with results from the DIABETES trial'?, (0.09 mm), and the
ISAR- DIABETES trial'® (0.19 mm). Of note, in-stent late loss was
higher in the diabetic substudy of the SIRIUS trial?® (0.29 mm),
but this might have been due to a protocol-mandated high rate of
post-dilatation of the proximal stent margin, which was
discouraged in our study. Very similar values for in-stent late loss
were observed for the smallest stent diameter (2.25 mm) used in
PORTO, as well as for stented lengths exceeding 23 mm.

The clinical efficacy of sirolimus-eluting stents was assessed by
target lesion or target vessel revascularisation rates. Our study
confirms that the reduction of further revascularisation procedures
following implantation of sirolimus-eluting stents is preserved in
patients with small vessel disease. Despite a high rate of
angiographic follow-up (89%), which artificially drives repeat
interventions, TLR was only 5.6% for the total population at one
year. These findings correlate well with the TLR rate in the SES-
SMART!O trial (7.0% at 8months), with E-SIRIUS® and C-SIRIUS?
(4.0% at 9 months), and with ISAR-SMART 3! (6.6% at 1-year).
For diabetic patients in PORTO, TLR at 1-year was 8.5%, which
again compares well with the TLR rate of 8.8% observed in the
diabetic cohort of the RESEARCH registry!# at 1-year, the 6.3% in
the DIABETES trial'2 at 9-months, and the 6.4% observed in ISAR-
DIABETES?.

Safety - Progression of MACE and stent thrombosis

Total MACE, defined as a composite of cardiac death, non-fatal M,
and TLR at 1-year, was 8.6% in our study. There were, however,
five additional noncardiac deaths, and four strokes not included in
our MACE definition. While the total MACE was also 8.0% in the E-
SIRIUS trial® and 9.3% in the SES-SMART!9, total mortality (4.1%)
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was higher than in previous trials®11. A possible explanation for the
high incidence of MACE might be the complexity of this patient
cohort characterised by a high percentage of diabetic patients, as
diabetes mellitus is known to have a negative impact on long-term
outcome after percutaneous or surgical revascularisations??, in
particular in combination with very small target vessels for stenting.
Three out of the four strokes occurred in diabetic patients.
Another important aspect of our study is the progression of MACE
from six months to one year. In detail, 6-month MACE was only
2.6% (1.1% cardiac death and non-fatal infarction and 0.7%
target lesion revascularisation), while the rate observed at 1-year
climbed to 8.6%. Not only the importance of a longer follow-up,
but also the presence of diabetes should be stressed, as the
majority of the late events occurred in the diabetic group.

The re-adjudication of stent thrombosis according to the new ARC
definitions resulted in very similar findings as the per-protocol
analysis. This is due to the fact that the “per-protocol” and “ARC
definite” categories are indeed almost identical. There were 0.8%
of patients —i.e., one diabetic and one non-diabetic patient — in
this category, the first counting as sub-acute, and the second as
late stent thrombosis. While no events were noted for the “ARC
probable” category, there were six unexplained death at longer
follow-up counted as “ARC possible” stent thromboses. It is,
however, unclear if stent thrombosis was indeed the cause of death
in these patients. In comparison, the RESEARCH registry!*
reported 2.1% stent thrombosis — defined per protocol — within the
first month after sirolimus-eluting stent in unselected diabetic
patients. This somewhat higher rate may be due to the “all-comer”
population studied in RESEARCH.

Study limitations

The main limitation is that PORTO was not a randomised trial. The
cohort studied may also not reflect a real-world population as
patients with STEMI, NSTEMI, acute coronary syndromes, as well
as the angiographic presence of thrombus in the target vessel were
excluded by protocol. Therefore, the study results do only apply to
stable clinical situations. The small number of patients treated with
insulin in the study, precluded further subgroup analysis in this
important subset of diabetic patients.

Conclusions

This large multicentre registry demonstrated the efficacy and safety
of sirolimus-eluting stents for routine percutaneous coronary
interventions of very small native coronary arteries.
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P.A. Gongalves
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