AgouistEa] A48 Al
Chonnam Medical Journal
Vol. 44, No. 1, pp. 13~16

Statin Reduces C-Reactive Protein and Interleukin-6
in Normocholesterolemic Patients with Acute Coronary Syndrome
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Many evidences suggest that atherosclerosis is an inflammatory disease and inflammatory markers can

be an important prognostic factors in acute coronary syndrome. Hydroxymethylglutaryl (HMG-CoA) redu-
ctase inhibitors (statins) have been shown anti-inflammatory property that are independent of lipid-lowering
effects. We evaluated the effects of 2-month treatment with simvastatin (40 mg/d, n=20) on plasma levels
of circulating high-sensitivity C-reactive protein (hsCRP), inflammatory cytokines [tumor necrosis factor
(TNF)- @, interleukin (IL)-1 3, IL-6], and adhesion molecules [p-selectin and monocyte chemotactic peptide
(MCP)-1] with placebo group (n=20) in 40 normocholesterolemic patients (LDL<130 mg/dl) with acute
coronary syndrome. Simvastatin therapy significantly reduced plasma levels of total cholesterol and
LDL-cholesterol (p=0.05, p=0.02, respectively) compared with placebo group. Simvastatin therapy also
significantly reduced plasma levels of hsCRP and IL-6 (p=0.03, p=0.03, respectively) compared with
placebo group. But, the reduction of hsCRP and IL-6 levels with simvastatin was unrelated to the degree
of LDL-cholesterol's reduction. The effect of simvastatin on the reduction of hsCRP and IL-6, but not on
the other inflammatory cytokines and adhesion molecules, have potential implications in the management
of acute coronary syndrome with normocholesterolemia.
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Introduction

Many lines of evidence suggest that atherosclerosis is
an inflammatory disease and biomarkers of inflammation
could be an important prognostic factors in acute
coronary syndrome.' " Statins are main drugs to reduce

plasma levels of total cholesterol and LDL-cholesterol
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and confirm clinical benefits from primary and secondary
prevention trials.'” "> Recently, these agent have been
shown to reduce atherosclerotic cardiovascular mortality
and morbidity via pleiotropic effects including an
anti-inflammatory, anti-thrombotic, and anti-oxidant
action that are independent of lipid-lowering effects in
hypercholesterolemic patients.” " But, little has been
known that the effect of statin on systemic inflammation
with subsequent left ventricular function in normo-
cholesterolemic patients with acute ccoronary syndrome.

This study was designed to document the effect of

statin on the variety of inflammatory markers and left
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ventircular remodeling in normocholesterolemic patients

with acute coronary syndrome.

Materials and Methods

The treatment plan and investigations were designed
in accordance with the guidelines of the local ethical
committee (Chonnam National University Hospital).
We evaluated the effect of 2-month treatment with
simvastatin [Zocor™ 40 mg—Group II (n=20)] on plasma
levels of circulating hsCRP, inflammatory cytokines
(TNF-a, IL-18, IL-6), and adhesion molecules (p-
selectin and MCP-1) with placebo group [Group I
(n=20)] in 40 normocholesterolemic patients (LDL
<130 mg/dl) with unstable angina and acute myoca-
rdial infarction. Blood was taken from all patients at
the first day of treatment (before the drug intake) and
after 2 months of treatment. Serum was collected using
pyrogen-free tubes without additives. Immediately after
blood collection, the tubes were immersed into melting
ice and allowed to clot for 30 min before centrifugation
at 1,500 g for 5 minutes. Serum samples were stored at
—80°C in multiple aliquots until analysis. Samples were
thawed only once. Cholesterol and triglyceride concen-
trations were determined with commercially available
enzymatic methods. High-sensitivity C-reactive protein
(hsCRP) was measured by the latex photometric immu-
noassay method. Serum levels of tumor necrosis factor
(TNF)- @, interleukin (IL)-1/3, IL-6, p-selectin, and
monocyte chemotactic peptide (MCP)-1 were deter-
mined by a commercially available assay (Quantikine
TNF-«@, IL-13, IL-6 MCP-1, Parameter p-selectin,
R&D Systems) at Green Cross Reference Laboratory.
Analysis was performed in duplicates in a blinded fa-
shion. All samples from a given patient were analyzed
in the same microtiter plate to minimize run-to-run
variability. All patients gave informed consent before
blood donation. Previous medication did not change
during statin treatment. No other lipid-lowering drugs

were applied throughout the observation period.

Transthoracic echocardiogram was performed before and
2 months after treatment with simvastatin or placebo.
And left ventricular (LV) end-diastolic and end-systolic
dimension, LV mass, LV volumes, and LV ejection

fraction were determined.
1. Statistics

For the statistical analysis, the unpaired t-test and
Chi-square test were performed using SPSS-PC 11.0
(Statistical package for the social sciences, SPSS-PC
Inc. Chicago, IL, USA) and the values were designed
as meantstandard error. A value of P less than 0.05

was considered as significant.

Results

The baseline characteristics of the study population
are given in Table 1. No significant differences were
observed between the groups.

Simvastatin therapy significantly reduced total plasma
cholesterol (168.3+5.9 to 134.3+7.0 mg/dl) and LDL-
cholesterol (112.844.4 to 82.1+5.0 mg/dl) concentra-
tions when compared with placebo group (p=0.05, p=
0.02, respectively). Whereas changes in the concen-

trations of triglyceride-rich particles and HDL-cholesterol

Table 1, Baseline clinical characteristics

Group | (n=20) Group Il (n=20) p-value

Age (year) 59+5 62+5 0.634
Male (%) 17 (85) 16 (80) 0778
Hypertension (%) 17 (85) 16 (80) 0778
Diabetes mellitus (%) 14 (70) 18 (90) 0354
Smoking (%) 14 (70) 14 (70) 0,953
Troponin-I (ng/ml) 32+40 70+04 0225
ESR (mg/dl) 48+24 334+94 0.180
PCI (%) 18 (90) 18 (90) 0.834
Unstable angina (%) 3 (15) 2 (10) 0.803
Acute MI (%) 17 (85) 18 (90) 0.803
Beta blocker (%) 18 (90) 17 (85) 0.803
ACEl or ARB (%) 15 (75) 16 (80) 0.704

MI, myocardial infarction, ACEl: angiotensin converting enzyme
inhibitor; ARB: Angiotensin receptor blocker, PCl: percutaneous
coronary intervention
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Table 2. Plasma levels of lipid profies before and 2 months of
placebo and simvastatin treatment

Group | (n=20) Group I (n=20)

Before 2 months Before 2 months

T-chol (mg/dl)* 163.3£98 1694*175 168359 1343+70
LDL-chol (mg/d)* 104477 1141£157 1128+£44 821+£50
HDL-chol (mg/dl) 489+45 423+37 395+37 413x47

TG (mg/dl) 109.1+£203 15626267 1032+134 1260+144

T-chol, total cholesterol; LDL-chol: low density lipoprotein-chole-
sterol; HDL-chol, high density lipoprotein-cholesterol; TG, trigly-
ceride, *p<0.05, Changes (4) in the profiles after 2 months of
simvastatin treatment vs, placebo

Table 3. Plasma levels of inflammatory markers before and 2
months of placebo and simvastatin treatment

Group | (n=20) Group I (n=20)

Before 2 months Before 2 months

hsCRP (mg/d)* 282+173 086+098 351+343 027+043

TNF-a (pg/ml)  159+023 285+126 171+039 221+041
IL-18 (pg/m)  087+012 107+078 063+021 037+0.14
IL-6 (pg/mi)* 578+366 221+135 806+478 181+079

P-selectin (ng/ml) 629+122 601=112 514+£106 431x78
MCP-1 (pg/ml) 237 1+393 1572+256 2611+245 179.0+£329

hsCRP, High-sensitivity C-reactive protein; TNF- @, tumor necrosis
factor- @; IL-1 B3, interleukin -1 8; IL-6, interleukin-6; MCP-1, mono-
cyte chemotactic peptide -1, *p <0.05, Changes (4) in the profiles
after 2 months of simvastatin treatment vs, placebo

were less pronounced (Table 2).

Simvastatin therapy significantly reduced the hsCRP
(3.51£3.43 to 0.27+0.43 mg/dl) and IL-6 (8.06+4.78 to
1.81+£0.79 pg/mL) levels when compared with placebo
group (p=0.03, p=0.03, respectively) (Table 3). The
reductions of hsCRP and IL-6 levels with simvastatin
were unrelated to the degree of LDL-cholesterol reduc-
tion (r=0.195, 0.210, p=0.470, 0.436, respectively). How-
ever, simvastatin did not significantly decrease other
inflammatory cytokines and adhesion molecules when
compared with placebo group (Table 3). The LV end-
systolic and end-diastolic dimensions, LV mass, and LV
ejection fraction were not changed significantly after
simvastatin treatment when compared with placebo

group (Fig. 1).

1 Group |
6-{ HH Groupll

Changes from baseline (mg/dl)

LVEDD LVESD EF (%)

Fig. 1. Changes in LVEDd and LVESd, and LV ejection fraction (EF)
after 2 months of placebo and simvastatin treatment, LVEDd, left
ventricular (LV) end-diastolic dimension; LVESd, LV end systolic
dimension (LVESd); EF, LV ejection fraction,

Discussion

Our understanding of the mechanisms underlying
atherogenesis and its sequelae, such as unstable angina
and acute myocardial infarction, have evolved and
changed. Many reports suggest that inflammation plays
a role in both the initial formation of atherosclerotic
plaque and the rupture of these plaques underlying
acute clinical presentations are closely tied to inflam-
matory activation of cells both in the vessel wall and
circulating in the blood stream.' ’ Systemic markers of
inflammation, such as white blood cells, C-reactive
protein, serum amyloid A, interleukin-6, and soluble
adhesion molecules are predictive of future cardio-
vascular events.'””

Aggressive statin therapy have reduced the hsCRP
levels in the patients with hypercholesterolemia and
extent of hs-CRP reduction is associated with the
progression rate of the atherosclerotic process.'® Li et
al.'" demonstrated that CRP could induce IL-6 release
in human monocytes and simvastatin could inhibit this
response in a dose-dependent manner. Some animal
experiments reported that statin therapy profoundly
changed the LV remodeling after myocardial infarction.'®"

This study demonstrated that 2-months simvastatin

treatment decreased hsCRP and IL-6 in normochole-

sterolemic patients with acute coronary syndrome. For
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the elucidation of pleotropic effects by statin such as
anti-inflammation, 2-months interval is sufficient. Sim-
vastatin therapy did not change significantly LV remo-
deling in short period even though the LV end-diastolic
dimension inclined to decrease with simvastatin treat-
ment. Long-term follow-up of the effect of statin on the
LV remodeling has to be determined.

In summary, this study showed simvastatin reduced
hsCRP and IL-6 levels in normocholesterolemic patients

with acute coronary syndrome. The effect of simvastatin
on hsCRP and IL-6 levels was independent of lipid

lowering efficacy.
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