000000Med. Bull. Fukuoka Univ.[T] 3MO0 O0+1, 2011

Factors that Predict Target Lesion Revascularization in Patients
with Paclitaxel—-eluting Stent Implantation

Yusuke Fukuba, Kazuyuki SHiral, BO ZHANG,
Nathan MiLLEr, Yosuke Takamiva, Takashi Kuwano,
Daizaburo Yanaci, Amane Ike, Ken Morui,
Kazumitsu Kusota, Atsushi Iwata, Hiroaki NisHikawa,
Akira Kawamura, Costantino O CostanTtini®, Costantino R CosTaNTINI,
Shin-ichiro Miura and Keijiro Saku

Department of Cardiology, Faculty of medicine, Fukuoka University and Clinica Cardiologico
C. Costantini, Curitiba, Brazil*

Abstractld The purpose of this study was to evaluate the predictors of target lesion revasculari-
zationO TLRO after Paclitaxel-eluting stentd] PESO implantation in three hundred twenty nine
lesions of [(IT] patients with coronary artery disease.[] All pre— and post-procedural images were
analyzed using a CMS-GFT system MEDIS, The NetherlandsCld The incidence of insulin-
treated diabetes mellitus was significantly higher in the TLR group than in the non—TLR group
Om00 vs. OO, pOOdD0O0 The lesion length was longer and the reference diameter was smaller
in the TLR group than in the non—-TLR groupO0+ (M0 mm vs. [0+ 00 mm, pO0O0, 000+ O]
mm vs. 00+ 00 mm, pO0Od, respectivelyld The incidence of severe calcification was higher in
the TLR group than in the non—-TLR groupdO0O vs.O0O0O, pOOOOOO A multivariate analysis
showed that stent length and calcification were strong predictors of TLR after PES implantation
in this studyl stent length was associated with aOO- to[JO-fold higher relative risk of TLR,
while patients with calcification were associated with alJ[0- to[lJO-fold higher risk of TLR rela-

tive to those without calcification.
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Introduction

A Drug-Eluting Stentd DES[O drastically reduces
angiographic restenosis after percutaneous coro-
nary intervention.d However, the incidence of Tar-
get Lesion Revascularizatior] TLROafter Paclitaxel
—eluting stentd PESO implantation is 0000500
and previous large trials have identified some fac-
tors that predict restenosis.d The aim of this study
was to evaluate predictors of TLR after PES im-
plantation in a single hospital in Brazil.

Subjects and Methods

Subjects

Three hundred twenty—nine lesion$I[TT] patients[
were treated with PES at Hospital Cardiologico Co-
stantini, Brazil, from O/O/110 to [MATIATIT.
Forty three of these lesions required clinically
driven TLR.O This study compared the patient and
angiographic characteristics of the TLR cases to
those in the non—-TLR cases.0 The mean follow—up
period was [(IT1[0+ 1110 days.0 Any patients with
myocardial infarction were excluded from the
study.
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PCI procedure

Several surgeons performed DES implantation
according to the standard technique using intravas-
cular ultrasonography.d The endpoint of the proce-
dure for the main vessel was a final value of TIMI
O Thrombolysis in Myocardial Infarction[of(d], angi-
ographic percent diameter stenosisd [0 DSTIO
and no major dissection that would compromise
the flow of the vessel.Ol Provisional stenting was
performed for side-branch treatment.

O

Medication

Dual antiplatelet therapy with aspirinO1T] mg
daily and clopidogreld1) mg dailyd was started
at least (11 hours before the procedure.00 Aspirin
was continued for an indefinite period, and the
same dose of clopidogrel was continued for at least
0 months.O0 Myocardial infarctiord MIOwas defined
as CK-MB or Tn-T elevation above the normal
limit with the development of new pathological Q—
waves in two or more lead§] Q—-wave myocardial in-
farctionOor the elevation of CK-MB or Tn-T alone
without new pathological Q-wavesl non—-Q-wave
myocardial infarction]

O

Quantitative coronary angiographic evaluation

An angiographic core laboratory at Fukuoka
University Hospital analyzed all pre— and post—pro-
cedural images using a CMS-GFT systenil MEDIS,
The NetherlandsO All measurements were per-
formed on angiographic images that were recorded
after the intracoronary administration of nitro-
glycerin.0 The target lesion was defined as the
stented lesion and O mm proximal and 0 mm dis-
tal to the edge of the stent.d Calcification was de-
fined as$ readily apparent densities seen within the
artery wall and the site of the lesion as an x-ray-
absorbing mass,” and was classified as none/mild,
moderatel] densities noted only during the cardiac
cycle before contrast injectiond] or severel radio-
pacity noted without cardiac motion before con-
trast injection generally involving both sides of the
arterial wallll

0

Statistical Analysis

All statistical analyses were performed using
the SASO Statistical Analysis System Software
Packagel Version, SAS Institute, CA, USAO at

Fukuoka University.00 The distribution of vari-
ables was examined by the Shapiro-Wilk test. Dif-
ferences in categorical variables between TLR and
non—-TLR cases were examined by the Chi-square
test.[] Differences in continuous variables between
TLR and non-TLR cases were examined by an
analysis of variance and/or the Wilcoxon rank-
sum test.[J Correlations between variables were ex-
amined by the Spearman correlation.[J The odds ra-
tio andJO confidence interval ClOare given. All
p values are two—tailed.00 The significance level was
considered to bedO unless indicated otherwise.(0 A
multivariate logistic regression analysis was used
to identify independent predictors of TLR after
PES implantation.

Results

Patient and Lesion Characteristics

The baseline patient characteristics are shown in
Table 0.0 There were no significant differences in
age or the prevalence of male or diabetic patients
between the TLR and non-TLR groups.O The inci-
dence of insulin—treated diabetes mellitus was sig-
nificantly higher in the TLR group than in the non
—-TLR groupdOd vs.OI0O, pOO0O0O Although
the incidence of prior MI tended to be higher in the
TLR group, this difference was not statistically

TabledO Patient characteristics in the TLR and non—-TLR
groups

TLR Non-TLR P-value
ONOMO 0ONOOoo

Mean agell yearsl To+M0o MO+ MO N.S
Male nomoo o omod g N.S

Prior Ml Domooo O0omoodog om
Prior CABG Tomooo OOomodd N.S
Current Smoker NOMmpoo o dOomodod N.S
Dys-lipidemia ToMod0 MOoMmodd  N.S

Tomooo0 Momodd  N.S
DoMo00 MOomMmodd N.S
DO0Mod0 0oomdod  N.S
Renal failure 0 OOOOo0O ooooooo  N.S
Current Smoker NOMmpoo o dOomodod N.S
BMI Enjn ma N.S
Diabetes MellitusC 0 0 IOMOO O OOMMOO0OO N.S
O Insulin therapy gomooo Onomoo oOm
0 Oral agents Jomoooo Oomodo N.S

Hypertension
Family history
LVEF-UCG

TLRO target lesion revascularization

MIO myocardial infarction

CABGU coronary-artery bypass graft
LVEF-UCGUO Left ventricular ejection fraction
BMI body mass index
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significant.d The lesion characteristics are shown
in Table 0.0 The lesion length was longer and the
reference diameter was smaller in the TLR group
than in the non—-TLR groupdMO+ [T10 mm vs. [0
=00 mm, pO00O0, 00+ 00 mm vs. O+ 00 mm, p
00O, respectivelyld The incidence of severe calci-
fication was higher in the TLR group than in the
non-TLR groupdO0O vs.000O, pOOOmogd

O

Procedural results

Procedural results are shown in Table 0.0 The
stent length was greaterd[0+ (MO mm vs. [0+
M0 mm, pdO0O00Oand in—lesion O DS after the pro-
cedure was greatefl[J0+ (D00 vs. [0+ MO0, pOd
0000 in the TLR group than in the non-TLR
group.

O

TableOO Lesion characteristics in the TLR and non—-TLR
groups

TLR Non-TLR

oNOmo oNoooo Fovalue

Lesion lengthC) mmQO MO+ MO Mo+00 om
Referencel mm0O 0+ 0 0O+ 0m o
0 DS Mo Mo N.S
MLDO mmO O+ 00 Om+dm N.S
Proximal normall mmO OO0+ 0000 OO0+ 0000 N.S
Distal normall mm[ 0+ 00 oM+ 0 N.S

ACC type BI/CODO 0O mao Mo N.S
ISROODO ma ma N.S
LMTO OO O am mjuEn|
Blush grade0 O O mo Mo N.S
Calcification O O o oo arrm
EccentricO O O Mo Mo N.S
Tortuosityd 0 O ao [mju

TLRO target lesion revascularization

0 DSO 0O diameter stenosis, MLDO minimum lumen di-
ameter

ISRO in stent re—stenosis, LMTO left main trunk

Table OO Procedural results in the TLR and non-TLR
groups

TLR Non-TLR

ONOmo oNoooo - value

MLDUO In-lesiond0 mmO  OM+00 O0O+0000 0O

0 DSO In—lesiond O O Mo+ Mo Mo+ Mo oo
Min proximal edgeld mmU O+ 000 O+ 000 N.S
Min distal edge 0+ 00 0M+0m N.S
MLDO In-stentl 0+ 00 Om+0m N.S
0 DSO In-stentD O O oo o N.S
Stent Lengthd mm0O Mo+ M0 Moxmo  gooom

TLRUO target lesion revascularization
0ODSO O diameter stenosis, MLDO minimum lumen di-
ameter

In—hospital and follow-up clinical outcomes

Table O shows the in—hospital and long—term
clinical outcomes.O The incidences of death and MI
due to definite or possible stent thrombosis were
000 and OO0, respectively.O0 During the follow-
up period, the incidences of death and MI were
000 and OO0 .0 There was no stent thrombosis
after discharge.d Clinically-driven TLR was per-
formed inJOO of all patients.

ad

Predictors of TLR

A multivariate analysis demonstrated that calci-
fication and stent length were factors that pre-
dicted TLR after PES implantation in this
study.O As shown in Table[, patients with calcifi-
cation were associated with a O0O- to [TJO-fold
higher risk of TLR relative to those without
calcification.(] Stent length was associated with a
00— toMO-fold higher relative risk of TLR.

Discussion

PES drastically reduces restenosis and TLR after
PCI by preventing negative remodeling by a metal
stent and by suppressing neointimal hyperplasia
by anti—proliferative agents.O In this study, the in-
cidence of TLR at 00 months after PES implanta-
tion was MO0, which was higher than the values
in major PES trials.00 However, this study included
a higher proportion of complex patient and lesion
characteristics, such as more frequent left ventricu-

TableOO In—hospital and long—term clinical outcomes

In-hospital Follow-up
Death gooooo 0 ooood
MI gooogo 0 ooood
CVA gooogo O oood
TLR gooooo Momooo
Stent thrombosis ooopoo 0 oopoo

MIO myocardial infarction, CVAU cerebrovascular acci-
dent,
TLRO target lesion revascularization

Table 00 Factors that predict TLR after PES implanta-
tion as assessed by multivariate analysis

Odds ratio P-value
Calcification ooooo+nmoo [RjENE
Stent length ooooo+ooo om

TLRO target lesion revascularization



lar dysfunction, smaller reference vessel diameter
or longer lesions, in comparison to other trials.
Although some factors such as diabetes mellitus
ODMO long lesion, small reference vessel, and
small final MLDO minimal lumen diameterd have
been reported as predictors of TLR after BMS, it is
unclear whether these factors also predict TLR
after DES implantation.O Lee and Park reported
post-intervention MLD, and lesion length was an
independent predictor of restenosis after PES
implantation"5950 Similarly, the lesion length was
greater and the post-intervention O DS was higher
in the TLR group than in the non—-TLR group in
the current study.

Calcification was identified as an independent
predictor of TLR in the present study. Calcifica-
tion interrupts stent expansion to result in resteno-
sis and TLRF I Although rotational atherectomy
has improved the immediate results of angioplasty
in calcified arteries, it has not reduced the inci-
dence of TLRPEM] Kawaguchi reported that the in-
cidence of TLR was significantly higher in calcified
lesions than in non—calcified lesions after sirolimus
—eluting stent SESO implantationdJO00 vs.O0O000
POOMMIOP®M] Patients with heavily calcified le-
sions have been excluded from enrollment in most
major randomized trials of drug-eluting stents P00
The TAXUS-II sub—study, which demonstrates
that PES reduces the [(I1I-month TLR and TVR by
about (110, showed that the implantation of PES
significantly reduced restenosis in patients with
and without calcified lesions.

However, patients with moderate to severe calci-
fication were excluded in the TAXUS-II.00 Damage
to the polymer coating of a drug—eluting stent may
occur when a DES is delivered through a calcified
artery and this might be one of the reasons why
calcification was a predictor of TLR U0

The length of a stented segment in the bare
metal stent era, was reported to be an independent
predictor of TLR™MI Aoki reported that a stent
length of (0 mm with DES for de novo coronary ar-
tery lesions is associated with a low incidence of
TVR without an increase in adverse cardiac events
at O year™O Although the incidence of TLR was
also reduced by DES in long lesions in the current
study, stent length still predicted TLR after PES
implantation.

Although no difference was observed in the inci-
dence of TLR between all diabetic mellitus patients
and non—diabetic patients, there were more insulin—-
treated diabetic patients in the TLR group than in
the non—TLR group in the present study.[] A more
diffuse and accelerated form of atherosclerosis ac-
companied by a smaller vessel size may contribute
to the increased risk for restenosis after bare metal
stent implantation in patients with diabetes. Dia-
betes mellitus also influences remodeling, not only
in the lesion in which negative remodeling has
been demonstrated but also in the reference
segment, which may show inadequate positive
remodeling ™0 However, diabetes mellitus was
not a predictor of TLR in the current study.d This
result suggests that paclitaxel might play an im-
portant role in reducing TLR in patients with dia-
betes mellitus, similar to non-—diabetic patients.
The primary mechanism of action of paclitaxel is
the prevention of microtubule depolymerization,
which is required for mitosis to progress through
anaphase.[] Since paclitaxel modulates cell mito-
genesis downstream from Ras/Raf/MAP kinase,
independent of PO kinase/PKb/mTOR signhal-
transduction pathways, it may be particularly ef-
fective in the diabetic with insulin resistance by in-
hibiting both insulin—dependent and —independent
pathways that mediate neointimal hyperplasia™"®
There were more cases of insulin—treated DM in
the TLR group than in the non—-TLR group in the
current study.[J Insulin—treated diabetes may be as-
sociated with an increased frequency of negative
remodeling P5HH] A more—diseased vessel with a
small vessel size may contribute to an increased
risk of TLR in patients with insulin—treated diabe-
tes mellitus.

Limitations

The most important limitation of this study is
the small number of patients.O Since the incidence
of TLR after DES implantation is thought to be
low, the number of patients in this study has lim-
ited the power to identify predictors of TLR after
DES implantation.OJ In addition, this study did
not evaluate whether the risk factors were well
controlled.0 Serum lipid profiles, HbAlc and other
important markers should be tested.C] The details
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of medical treatment should therefore be checked
as well.
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