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Clinical outcomes after drug-eluting
stent implantation for unprotected left
main coronary artery disease
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Summary

Objective: Stenosis in the unprotected left main coronary artery (ULMCA) is considered a standard indication for surgical revascu-
larization. Some studies have demonstrated that stenting of the ULMCA is safe and feasible in selected patients. Drug eluting stents
(DES) have been shown to be superior to bare metal stents (BMS) in reducing restenosis and major adverse cardiac events (MACE)
both in-hospital and at follow-up after treatment of ULMCA disease. Several studies showed that the mid-term prognosis of patients
with left main stenting is good, but most of them are limited by small populations and the availability of mid-term results. Thus, we
sought to evaluate the very long term impact of DES vs BMS in a large cohort of patients undergoing stent implantation for ULMCA
disease in our center.

Material and Method: Between June 2002 and June 2008 a total of 354 consecutive patients with ULMCA stenosis were treated with
percutaneous coronary intervention with BMS (53 patients) or DES (301 patients) implantation. A multivariable adjustment was provided
in order to account for baseline differences between groups.

Results: The average clinical follow-up was 5514512 days. Overall, MACE rate was significantly lower in the DES group (16.6% vs 26.4%,
P=0.02). The beneficial effect was driven by a reduction of death (6.0% vs 9.4%, P=0.11), MI (2.7% vs 3.8%, P=0.33) and target vessel re-
vascularization after DES implantation (9.0 % vs 15.1%, P=0.11). After correcting for independent predictors of adverse events, the adjusted
hazard ratios (HRs) for the risk of mortality and myocardial infarction after DES implantation relative to BMS implantation were 0.99 (95%
CIs 0.30-3.21, P=0.98) and 0.59 (95% CIs 0.01-3.45, P=0.56), respectively. The adjusted HR for two-year MACE was 0.50 (95 CIs 0.25-
1.02), P=0.056, mainly driven by a statistical significant reduction of TVR (HR 0.30 [95 ClIs 0.11-0.82], P=0.018].

Conclusion: Patients presenting with ULMCA disease, who are treated with DES have a significant reduction in the rate of target lesion
revascularization with no increased risk of death or myocardial infarction.
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Introduction

Among the inflammatory molecules, the role of C-
reactive protein (CRP) has been deeply investigated
in the last few years and its importance as prognostic
marker in patients with coronary artery disease is now
quite clear,®>® while less is known about inflammatory
cytokines, which are also involved in the pathophysi-
ology of atherosclerotic plaque.“> The authors stud-
ied macrophage colony stimulating factor (MCSF), a
growing factor involved in the proliferation and differ-
entiation of macrophages, inflammatory cells with a
central role in plaque genesis and destabilization. 6-8
The aim of this study was to determine whether MCSF
serum levels, measured during the acute phase, may be
a useful marker to predict short term outcome in pa-
tients with ACS.

Material and Method

The authors studies 74 consecutive patients who
were admitted to the Intensive Coronary Care Unit of
the University of Palermo (Italy) for ACS, 48 men (65%)
and 26 woman (35%), mean age 66 12 years (range
46-87). According whit electrocardiographical (ECG)
presentation, patients were distinguished as those with
ST elevation myocardial infarction (STEMI,N.=35)
and those with non ST elevation myocardial infarction
(NSTEMI, N.=39). The study protocol was conforming
to the ethical guidelines of the Helsinki Declaration
and all subjects gave their informed consent to par-
ticipate to the study. At admission all subjects under-
went a complete medical examination and the Killip’s
class was determined (according with the detection of
clinical signs of left ventricle dysfunction).”) Moreo-
ver patients were asked about their past medical history
and cardiovascular risk factors. Among the risk factors
were: the presence of family history of cardiovascu-
lar disease (in a first- degree relative, younger than 55
years), hypertension (systolic or diastolic blood pres-
sure respectively higher than 140 mmHg or 90 mmHg
or the use of antihypertensive drugs), diabetes melli-
tus (fasting glucose plasma concentrations higher than
126 mg/dL or pharmacological therapy with oral hy-
poglycaemic drugs or insulin) smoking habits, obesity
(body mass index [BMI] >30 kg/m?) and dyslipidemia
(triglycerides >200 mg/dL, total cholesterol >200 mg/
dL, LDL-C >130 mg/dL, HDL-C <40mg/dL in males

and <50 mg/dL in females).10 Moreover, on admission
a venous blood sample for the determination of MCSF,
CRP and between MCSF and CRP concentrations were
drawn. Among patients with STEMI 20 underwent
primary percutaneous coronary intervention (PCI, 2
unsuccessful procedures), 7 were treated with throm-
bolysis (2 underwent rescue PCI) and 8 with medical
therapy ( because previous treatments were not applica-
ble). Patients with NSTEMI were initially treated with
medical therapy and then, if not contraindicated, coro-
nary angiography was performed . Among patients with
patients with NSTEMI: 22 underwent PCI, 7 underwent
CABG and in 10 other patients there was no indication
for revascularization. During their hospital stay, pa-
tients underwent echocardiography (Siemens Sequoia
machine) and ejection fraction (EF) was quantified by
biplane Simpson method." Coronary angiography was
performed in 84% of patients (angiographer Philips In-
tegris 2000), according to ESC PCI guidelines."® Coro-
nary artery stenosis was considered to be significant if
50%; subcritical if between 60% and 70% and critical
if 70%. The degree of coronary angiography (QCA)."®
Patients were divided in 2 subgroups according to the
severity of coronary artery: with one vessel disease and
with multivessel disease. Clinical end points were short
term outcomes in terms of cardiac death, recurrence of
infarction or angina (pain similar in quality as the pain
resulting in the presenting ACS, ECG changes).Two
subgroup were identified according to the occurrence
or not of adverse events during in- hospital stay.

Assays

Sera were obtained from blood within 30 minutes
of venipuncture by clotting centrifugation at 4000 rpm
for 10 min. Samples were aliquoted and frozen at -70
°C until assay. The laboratory measurements were per-
formed by personnel unaware of the clinical data. Plas-
ma MCSF concentrations were measured using a com-
mercial enzyme- linked immunoassay (human MCSF,
Quantikinine R&D system, Minneapolis, MN).

The sensitivity of the assay is 20 pg/mL. Total
cholesterol, triglycerides and high density lipoprotein
(HDL)- cholesterol were quantified by standard enzy-
matic- colorimetric methods, low density lipoprotein
(LDL)- cholesterol was calculated by the Friedewald
formula and fibrinogen with the Claus method. Fi-
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brinogen levels were considered to be normal between
200mg/dL and 400 mg/dL. The levels of CRP in the
serum samples were determined by a high- sensitivity
ELISA kit (IBL, Hamburg, Germany). I troponin was
determined daily and peak value was considered (Lu-
minescent immunometric reaction, Ortho- Clinical Di-
agnostic method).

Statistical analysis

Statistical analyses were performed using the Stat
view Program (Abacus Concepts Inc.)Values were giv-
en as number and percentage or mean SD. T student’s
test was used to compare values of patients and con-
trols; x? test was used to compare STEMI and NSTEMI
patients. The patients were divided in different sub-
group stratified by the severity of coronary artery dis-
ease (2-3 vessel vs one vessel) and in hospital cardiac

events (events vs no events): t student’s test was used
to patients. Differences were considered to be signifi-
cant when obtained a P value <0.05. To correlate MCSF
levels with CRP, the Sperman’s rank correlation coef-
ficient was used to compare these different subgroups
of patients. Different subgroups of patients. Differ-
ences were considered to be significant when obtained
a P value <0.05. To correlate MCSF levels whit CRP,
the Spearman’s rank correlation coefficient was used.
A multiple regression analysis was performed to asses
whether MCSF was a variable independently related
with adverse events.

Results

Table I shows baseline characteristics of patients
and differences among the subgroups with STEMI and
NSTEMI. There was not a significant difference be-

Table | Al patients (N.=35) STEMI (N.=35) NSTEMI (N.=39)

Age (years) 66 12
Sex (N. and %) 48 (65%)
26 (35%)
Hypertension 47 (64%)
Obesity 19 (26%)
Diabetes mellitus 23 (31%)
Current smokers 28 (39%)
Family history of CAD 38 (51%)
Dyslipidemia 23 (31%)
Total chol (mg/dL) 201.94 95.32
HDL chol (mg/dL) 45.94 15.55
LDL chol (mg/dL) 155.85 55.12
Triglycerides (mg/dL) 159.37 148.29
Troponin (ng/mL) 24.93 18.99
MCSF (pg/mL) 332.96 96.00
Fibrinogen (mg/dL) 424.52 105.6
CRP (mg/L) 1.05 0.45
Killip's Class > Il 17 (23%)
EF (%) 51 11%
2-3 vessels CAD 34 (46%)

24 (32%) 24 (32%)
8 (11%) 18 (24%)
25 (71%) 24 (62%)
9 (26%) 10 (26%)
11 (31%) 12 (31%)
14 (40%) 14 (36%)
16 (21%) 22 (56%)
10 (46%) 12 (33%)
211.03 133.48 197.25 102.49
43.6114.75 48.36 16.28
134.91 46.72 174.7 56.33
131.85 53.22 186.89 201.04
31.07 10.93 17.7 6.25
326.65 297.15110.43
472.07 143.87 390.07 90.77
1.23 107.55 1.01 0.48
6 (17%) 11 (28%)
53 11% 49 13%
15 (43%) 19 (49%)
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tween STEMI and NSTEMI patients in MCSF and CRP
levels (respectively 326.65 143.87 vs 297.15 110.4 pg/
mL, P=NS; 1.23 0.48 mg/L,P=NS). A correlation was
found between CRP and MCSF levels (P=0.05, Spear-
man rank =0.30). MCSF levels were significantly
higher in patients with single vessel disease compared
with patients with two or three vessels disease (233.61
128.29 vs 330.03 241.51 pg/mL, P=0.04) as well as
CRP ones (0.60 0.22 vs 1.14 0.50 mg/L).As for the
adverse events, among patients with STEMI: 5 died
during in- hospital stay and 2 suffered from angina re-
currence. Among NSTEMI patients, 4 deaths occurred,
3 recurrent anginas, and 1 re-infarction. Patients with
in hospital fatal adverse events showed higher MCSF
levels compared with those without adverse events
(363.00 147.61 vs 251.00 186.69 pg/mL, P=0.03). CRP
levels were also raised in subjects with in hospital ad-
verse cardiac events (“events” vs “no events” 1.04 0.40
vs 0.97 0.50 mg/L, P=0.03). Multiple regression analy-
sis showed that MCSF was a variable independently as-
sociated with adverse events (P=0.0520).

Discussion

Less is known about the role of other inflammatory
molecules. MCSF is a cytokine involved in the regula-
tion of proliferation and differentiation of monocytes
and macrophages and released by the injured endothe-
lium. This plays an important role in destabilising the
atheromatous plaque and in triggering ischemia.’:%!9

Previous studies already showed increased MCSF lev-
els in patients with stable and unstable angina.!%!”

Moreover, some authors observed how increased
MCSEF levels in patients with unstable angina may pre-
dict a worse prognosis during in hospital stay and in a
mid to long term period.''*2) This study confirmed the
importance of MCSF as a prognostic marker in acute
coronary syndrome with its levels higher in patients
with worse in hospital stay and more diseased coronary
vessel. Moreover, for the first time the authors have ob-
served the abserved the absence of significant statistical
differences of its concentrations between STEMI and
NSTEMI patients.

This underlines how MCSF levels reflect the inflam-
mation burden and not the amount of necrosis. Moreo-
ver, MCSF is a marker of inflammation, this finding re-
inforce the hypothesis that inflammation is the common
pathway of ACS, which mainly differs in the degree of
thrombosis, that may be occlusive and persistent lead-
ing to STEMI or transient leading to NSTEMI and not
in the pathophysiological background.®?

Conclusion

This study supports the hypothesis that inflamma-
tion is involved in the pathophysiology of ACS and that
MCSF plays a novel and intriguing role, in predicting
the patient’s prognosis. In order to confirm this fascinat-
ing hypothesis further and extensive studies are needed.
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