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We prospectively followed 238 patients who underwent
percutaneous coronary infervention for acute ST-eleva-
tion myocardial infarction and compared the outcomes
of patients who received heparin-coated stents (n =
124) with those of patients who received noncoated
stents (n = 114). The clinical characteristics and adjunc-
tive medications of the 2 groups were similar. The use of
heparin-coated stents was associated with improved
30-day outcome but had no significant effect on 180-

and 180 days were obtained by outpatient clinic fol-
low-up and serial telephone interviews. Cardiac
events (death, recurrent AMI, repeat coronary angio-
plasty, or bypass surgery) were confirmed by accom-
panying hospital documentation. The diagnosis of re-
current AMI was based on recurrent chest pain
accompanied by reelevation of cardiac enzyme levels
to =2 times the upper limit of normat48 hours from

PCI. Also, the appearance of new infarct-related elec-
trocardiographic changes was required. The primary

day outcome. ©2004 by Excerpta Medica, Inc.
(Am J Cardiol 2004;93:741-743)

linical trials with heparin-coated stents (HCSs

have shown relatively low rates of acute and su
acute stent thrombosis3 Most of these trials were not
designed to compare the effect of coated versus n
coated stents, nor did they focus on patients with ac
myocardial infarction (AMI). One direct comparison® , X
between coated and noncoated stents was perforndig't tyPe was at the discretion of the operator, and the
with a wide array of patients.Although this trial Patients were not randomly assigned to the 2 groups.
showed no benefit from heparin coating, few patient8 @ll patients in the HCS group, the stent implanted
had undergone percutaneous coronary interventi$@S HepaCoat BX Velocity type (Cordis, Johnson &
(PCI) for AMI.4 Our aim was to prospectively com-Johnson, New Brunswick, New Jersey). The patients
pare immediate, 30-day, and 180-day outcomes iBrthe non-HCS group underwent implantation of non-

HCS with noncoated stents implanted during PCI f&oated stents: 51% AVE (Medtronic, Minneapolis,
AML. Minnesota), 21% NIR-Elite (Medinol Ltd., Jersualem,

ces Israel), 7% PENTA Multi-Link (Guidant, Santa Clara,

We prospectively followed all patients who underCalifornia), and others. Direct stenting was performed
went PCI for ST-elevation AMI at the Rabin Medicalin 20% of cases in both groups. When suboptimal
Center between January 2000 and November 20@ent expansion was observed, angiographic optimiza-
In-hospital, 30-day, and 180-day clinical outcomes dn was performed by using high-pressure balloon
well as clinical characteristics and angiographic daghlation to achieve<20% residual stenosis. Each op-
from the AMI intervention were obtained. Routineerator relied on his own visual estimation or on other
angiography was not performed at 30 or 180 day8bjective measurements, such as quantitative coronary
AMI was defined as the presence, o8B0 minutes but analysis, to assess PCI results.
<12 hours, of symptoms attributed to ischemia and All patients received unfractionated heparin intra-
the presence of ST-segment elevatior=@ contigu- venously during the procedure (70 U/kg bolus) that
ous leads or left bundle branch block. Patients admitas adjusted to achieve an activated clotting time of
ted with cardiogenic shock and those with contrair225 to 300 seconds. Glycoprotein IIb/llla inhibitors
dications to aspirin, heparin, or clopidogrel were exvere administered during the procedure to 76.5% of
cluded from the study. A total of 238 patients werghe patients in both groups and continued for 12 to 18
followed, of whom 202 underwent primary PCI andhours. Most patients received aspirin before the PCI
36 underwent rescue PCI, defined as PCI followin@able 1. After the procedure, all patients received
failed thrombolytic treatment. Clinical outcomes at 3@spirin (200 mg once daily) and clopidogrel (300 mg

loading dose orally, followed by 75 mg/day) for 1

end point of the study included death, recurrent AMI,
or target vessel revascularization within 30 days.
Coronary angioplasty and intracoronary stent im-
lantation were performed using standard percutane-
ous techniques through the femoral artery. Of the 238
tients included in the study, 124 received HCSs
CS group) and 114 received non-heparin-coated
tents implanted (non-HCS group). The choice of
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month followed by aspirin alone at 100 mg/day.
Angiographic films were reviewed using the MD-
View Quantitative Angiographic System (Medcon Tele-
medicine Technology, Tel-Aviv, Israel). An experienced
cardiologist who was unaware of clinical outcomes and
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TABLE 1 Use of Adjunctive Medications Before the Percutaneous Coronary
Intervention

HCS Group  Non-HCS Group

Medication (n = 124) (n=114) p Value
Aspirin 118 (95%) 101 (89%) 0.1
B blockers 48 (39%) 51 (45%) 0.5
Angiofensin-converting enzyme inhibitors 53 (43%) 52 (46%) 0.6
Statins 45 (36%) 42 (37%) 1
Thrombolysis 17 (14%) 19 (17%) 0.5
TABLE 2 Demographic and Clinical Characteristics

HCS Group Non-HCS Group
Characteristic (n = 124) (n=114) p Value
Age (yrs) 60 * 13 61 =135 0.5
Men 100 (81%) 81 (71%) 0.06
Diabetes mellitus 36 (29%) 32 (28%) 0.9
Hyperlipidemia* 60 (48%) 57 (50%) 0.7
Systemic hypertension 56 (45%) 49 (43%) 1
Smoker 67 (54%) 55 (48%) 0.4
Prior-PCl 14 (11%) 13 (11%) 1
Prior AMI 14 (11%) 12 (10.5%) 0.6
Renal failure 10 (8%) 9 (8%) 1
Stroke 6 (5%) 10 (9%) 0.3
Peripheral vascular disease 4 (3%) 7 (6%) 0.2
Primary PCI 107 (86%) 95 (83%) 0.6
Anterior myocardial infarction 63 (51%) 54 (47 %) 0.8
Killip class 1-2 at presentation 111 (90%) 107 (94%) 0.2
Systolic blood pressure (mm Hg) 131 =24 132 =25 0.8
Diastolic blood pressure (mm Hg) 75+ 14 76 =13 0.6

The results of continuous variables are presented as mean + standard deviation.
*Hyperlipidemia = diagnosis previously made by physician or receiving lipid-lowering therapy.

TABLE 3 Angiographic Characteristics and Procedural Factors

HCS Group Non-HCS Group
Characteristic/Factor (n = 124) (n=114) p Value
Two-3 vessel coronary disease 63 (51%) 65 (57%) 0.5
AHA type B2/C 112 (90%) 91 (80%) 0.6
Thrombus 112 (90%) 87 (76%) 0.008
Pre-TIMI O/1 flow 96 (77%) 77 (68%) 0.08
Post-TIMI 3 flow 120 (97%) 111 (97%) 1
Reference vessel diameter 3.08 £ 0.5 293 £0.6 0.04
Lesion length (mm) 142 +7.4 1235 0.02
Stenosis before (%) 95 + 11 92 + 13 0.001
Stenosis after (%) 5496 67 =11.9 0.4
Preminimum luminal diameter (mm) 0.20 £ 0.6 0.21 £ 0.42 0.9
Postminimum luminal diameter (mm) 2.96 +0.7 2.8+0.6 0.06
Stent diameter (mm) 3.13+04 3.06 =04 0.1
No. of stents per patient 1.1 +0.3 1.2+04 0.04
Procedural success 122 (98%) 111 (97%) 0.8

The results of continuous variables are presented as mean = SD.
AHA = American Heart Association; TIMI = Thrombolysis for Myocardial Infarction.

and after PCl aswere ThrombolysisIn
Myocardid Infarction flow grades.

Continuous variables are presented
as mean * SD. Chi-square tests and
Fisher's exact tests were used for anal-
ysis of categoricd variables when ap-
propriate, and the Student’s t test was
used for anadysis of continuous vari-
ables. Multivariate logistic regresson
anaysis was peformed to determine
significance of variables related to 30
day recurrent AMI and the primary
end point. The model included all vari-
ables for which p was <0.1 in the
univariate analysis. Statigtical anaysis
was peformed using STATISTICA
software (StatSoft, Inc., Tulsa, Okla
homa), and p =0.05 was considered
significant.

As shown in Table 2, the clinica
characteristics were similar for the 2
groups, except for atrend of more men
in the HCS group. The average times
that elgpsed from chest pain to arrival
at the emergency room and from the
emergency room to PCl wereaso sm-
ilar (4.4 £ 5.2 hoursin the HCS group
vs 5.0 = 9.0 hours in the non-HCS
group, p = 0.5; and 2.4 = 4.1 hoursvs
24 = 56 hours, p = 0.3, respec-
tively). Medications administered be-
fore and during the procedure were
aso similar for the 2 groups (Table 1).
Angiographic characteristics are given
in Table 3. There were no significant
differences between the groups in the
infarct-related artery. Patients treated
with HCS were more likely to have
angiographic visble thrombus and
tended more often to have preinterven-
tiona Thrombolysis In Myocardia In-
farction 0/1 grade flow. Also, the av-
erage culprit vessel stenosis was more
severe in the HCS group and the aver-
age lesion length was higher, but the
reference vessal diameter was larger.

As demonstrated in Table 4, in-
hospital death and recurrent AMI
rates were significantly lower in the
HCS group compared with the non-
HCS group (0% vs 4.4%, p = 0.02,
and 1.6% vs 7%, p = 0.02, respec-

stent types performed the analysis. The criterion used for
the diagnosis of coronary thrombus was the presence of
adiscrete, intralumina filling defect with defined borders
seen in multiple angiographic views, or, if the vessel was
occluded, a convex margin, when stained with contrast,
that persisted for several cycles. Using the guiding cath-
eter as the calibration standard, reference and minimum
lumina diameters were determined using an automated
edge-detection algorithm. Based on these measurements,
percentages of diameter stenosis were determined before
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tively). Thirty-day complication rates were also lower
in the HCS group, especialy stent thrombosis and
recurrent AMI rates (0.8% vs 6.1%, p = 0.03, and
4.0% vs 10.5%, p = 0.05, respectively). By multivar-
iate analysis, the use of a HCS was associated with an
odds ratio of 0.1 (95% confidence interval 0.01 to
0.73, p = 0.02) for 30-day recurrent AMI and an odds
ratio of 0.2 (95% confidence interval 0.04to 1.1, p =
0.07) for the primary composite end point. Complete
follow-up at 180 days was available for 93% of the
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TABLE 4 In-Hospital, 30day, and 180-Day Outcomes éx/gl u dgdowsa/t?reht;hl\s/vitmha;a;ogseéis
HCS Group Non-HCS Group AMI or angiographic evidence of
Ovtcome (n=124) (=114 pValee | thrombus. Other stent trids have
In-hospital shown that acute coronary syn-
RDeofh A ) “06/) g%;t-/z‘r)%) 8.83 dromes and a recent AMI are risk
ecurrent 6% % .
Stent thrombosis 1(0.8%) 5 (4.4%) 0.1 Iﬁctor%fo_r tlkcl)?ldev_(l?lr?pgent of ;ten{
Bleeding requiring blood 2 (1.6%) 3 (2.6%) 0.7 romboss.~=  Therefore, Sten
transfusion(s) thrombosis rates in a highly throm-
Large groin hematomas 3 (2.4%) 3(2.6%) 1 bOgeniC state such as AMI may in-
3gd N 3 2% 5 14a%) 05 deed be substantially >1%, as seen
ed 470, 470, . H
Stent thrombosis 1 (0.8%) 7 (6.1%) 0.03 n tge ngtn'dHc.:Slger‘gd. that it
Recurrent AMI 5 (4%) 12 (10.5%) 0.05 ur study 1s limited in Itwas
Composite end point* 7 (5.6%) 14 (12.3%) 0.07 nonrandomized and routine angio-
180d . . graphic follow-up was not per-
Death 7(5.6% 5 (4.4%) 0.7 formed. Furthermore, several bare
Recurrent AMI 15 (12.1%) 17 (14.9%) 0.5 metal stent tvpes were used in the
Target vessel revascularization 13 (10.5%) 17 (14.9%) 0.3 ypes were used |
Composite end point* 20 (16.1%) 24 (21.1%) 0.3 non-HCS group and the HepaCoat
- - —— — BX stent was not compared with an
*Composite end point = death/myocardial infarction/target vessel revascularization. uncoated BX stent. However. this

patients. There were no statistically significant differ-
encesin clinical outcomes of the 2 groups at 180 days.

Thisisthefirst study to directly compare HCS with
noncoated stents in the setting of AMI. We prospec-
tively followed patients with ST-elevation AMI
treated by early PCI, which was either primary or
rescue PCI. This study demonstrates that employing
HCS during the PCI may improve short-term clinical
outcome, mainly by reducing the rates of recurrent
AMI and stent thrombosis. The use of HCSs was not
associated with a reduction in clinical adverse events
at 180 days.

The low rates of stent thrombosis and recurrent
AMI at 30 days in the HCS group (0.8% and 4%,
respectively) is in accord with previous HCS tri-
als.124-7 However, the differences we have found in
short-term clinical outcomes for the groups disagree
with the results of Wohrle et a4 and Haude et al.8
Possible reasons for the conflicting findings may be
the different patient groups studied and differencesin
the HCS employed. Our study was limited to patients
with AMI, a highly thrombogenic state, whereasin the
other 2 studies, only few or no AMI patients were
included.48 The HepaCoat BX stent used in our study
is coated with covalently bound, end point—attached
heparin fragments, whereas the Jostent used in the
other 2 studies is coated with covalently bound hep-
arin without end point attachment. Use of end point
attachment ensures that all antithrombin [11 binding
sites remain functionaly intact and, according to in
vitro studies, offers higher antithrombin-binding ca-
pacity.3

In contrast to the HCS group, the non-HCS group
in our study had an unexpectedly high rate of stent
thrombosis (4.4% in-hospital and 6.1% at 30 days). A
recent meta-analysis of coronary stent trials has shown
that the rate of clinical stent thrombosisisonly around

study reflectsa“red-life” scenarioin

which stents were chosen at the dis-

cretion of the operator (e.g., HCS vs

noncoated stents). Moreover, the
groups had similar baseline characteristics and re-
ceived similar adjunctive treatment. In summary, use
of HCS during AMI coronary interventions may im-
prove short-term clinical outcomes. Larger random-
ized controlled trials are needed to support these
results and extend them to other thrombogenic
settings.
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