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Comparison of Three Different Cholesterol
Lowering Treatment Modalities on
Markers of Inflammation

Farkli U¢ Kolesterol Diisiiriicii Tedavi
Yonteminin Inflamatuar Markerler
Uzerine Etkisi

ABSTRACT Objectives: This study compares the efficacy of three different cholesterol-lowering
treatment modalities (10/10 mg of ezetimibe plus simvastatin, 40 mg of atorvastatin and 10/10 mg
of ezetimibe plus atorvastatin) on several biochemical markers of inflammation and carotid artery
intima-media thickness. Material and Methods: One hundred four consecutive patients (69 male and
35 female, with a mean age of 53 + 8 years) with hyperlipidemia, who were in need of high doses
of lipid lowering therapy, were included in the study. The patients were prospectively randomized
to three different modalities. After 6 months of therapy initial examinations of lipid indices, seve-
ral biochemical markers of inflammation and carotid artery intima-media thickness measurements
were rechecked. Efficacy of these regimens on lipid indices and inflammatory markers were com-
pared. Results: All the regimens showed a significant decrease in LDL and they showed a decline
in levels of inflammatory markers except SAA. In 10/10 mg of ezetimibe plus simvastatin group the
reduction of tumor necrosis factor alpha and in all groups the reduction of high sensitive C-reac-
tive protein reached significance. Also right carotid intima media thickness decreased significantly
in atorvastatin group. Conclusion: All three regimens can be preferred for patients who need high
does of lipid lowering therapy. When lipid goals were concerned, three regimes were equal. Furt-
hermore, beneficial effects on markers of inflammation were also similar.

Key Words: Hydroxymethylglutaryl-CoA reductase inhibitors; atherosclerosis

OZET Amag: Bu caligmada farkli ii¢ kolesterol diisiiriicii tedavi yonteminin (10/10 mg ezetimib +
simvastatin, 40 mg atorvastatin, 10/10 mg ezetimib + atorvastatin) inflamatuar biyomarkerler ve
karotis intima media kalinli1 tizerine olan etkisini degerlendirmeyi amagladik. Gereg ve Yontem-
ler: Caligmaya yiiksek dozlarda lipid diigiiriicii tedaviye ihtiya¢ duyan ardigik 104 (65 erkek, 35
kadin, ortalama yaglar1 53 + 8) hasta alind1. Hastalar prospektif olarak ti¢ farkl: tedavi yontemine ran-
domize edildiler. Ilk bagvurularinda ve tedavinin altinci ayinda karotis intima media kalinligy, inf-
lamatuar markerler agisindan kontrol edildi. Tedavi rejimlerinin lipid profili ve inflamatuar
markerler tizerine olan etkisi degerlendirildi. Bulgular: Her ti¢ tedavi rejimi de belirgin LDL diisii-
sti ve serum amiloid A digindaki inflamatuar markerlerde azalma sagladi. Diger gruplara gore tiimor
nekroz faktor alfa 10/10 mg ezetimib + simvastatin alan grupta, yliksek duyarlilikls CRP ise biitiin
gruplarda anlamh diisiis gosterdi. Ayrica atorvastatin grubunda sag karotis intima media kalinhig
anlaml olarak azaldi. Sonug: Her ii¢ tedavi rejimi de yiiksek dozda lipid diisiirticii tedaviye ihtiyag
duyulan hastalarda tercih edilebilir. Lipid tedavi hedeflerine ulagma agisindan her ti¢ tedavi y6n-
temi esit bulundu. Inflamatuar markerler {izerindeki yararh etkileri de benzerdi.

Anahtar Kelimeler: HMG Co A inhibitérleri; ateroskleroz
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tatins have been shown to reduce coronary mortality in both primary
and secondary prevention trials. Anti-inflammatory effects of statins
have also been well documented. Since atherosclerosis is recognized as
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an inflammatory disease, clinical improvement
with statin therapy may in part be attributed to the
effect of statins on the systemic anti-inflammatory
profile. The effects of pravastatin, simvastatin, lo-
vastatin and atorvastatin on these parameters have
been shown in previous studies.!* Ezetimibe is a
new lipid-altering agent that inhibits the absorpti-
on of cholesterol at the intestinal brush border.’
Combination of ezetimibe with atorvastatin or sim-
vastatin was proved to be well tolerated and more
efficacious than monotherapy.®® Furthermore sev-
eral recent studies showed that ezetimibe co-admi-
nistered with simvastatin or atorvastatin resulted
in significant decreases in high sensitive C-reactive
protein (hsCRP), possibly consistent with an addi-
tional anti-inflammatory effect compared with
simvastatin monotherapy.”!! We compared three
different treatment modalities, being 10/10 mg of
ezetimibe plus simvastatin, 40 mg of atorvastatin
and 10/10 mg of ezetimibe plus atorvastatin on li-
pid indices and on various markers of inflammati-
on including hsCRP, interleukin-6 (IL-6), tumor
necrosis factor-alpha (TNF-a), serum amyloid A
(SAA), homocysteine and carotid artery intima-
media thickness (IMT).

I MATERIAL AND METHODS
PATIENTS

The current open label randomized study was car-
ried out in the Department of Cardiology, Duzce
University Faculty of Medicine, between February
2005 and 2007. One hundred four consecutive pa-
tients with hyperlipidemia (69 male and 35 fema-
le, with a mean age of 53 + 8 years) were included
in the study. Patients with a lipid profile that need
high doses of cholesterol lowering therapys; strictly
speaking a reduction of > 40% of low-density lipop-
rotein (LDL) cholesterol, were considered for en-
rollment. Target lipid goals were defined according
to the modified ATP III criteria.'? Patients with
acute coronary syndromes, stroke, coronary angi-
oplasty or major surgery during the last three
months, acute state of a chronic infectious or inf-
lammatory disease, anticoagulant therapy, severe
liver or renal disease, neoplasm and hematological
disorders were excluded. Every patient signed an
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informed consent. Local ethics committee has ap-
proved the study (2005/06-1).

All of the patients were underwent a compre-
hensive physical examination. Medical histories
and personal characteristics were recorded. After
baseline blood samples were drawn, the patients
were randomized either to 10 mg simvastatin plus
10 mg ezetimibe combination (ES), 40 mg atorvas-
tatin (maximum commercial dose available in our
country at the time of the study) or 10 mg atorvas-
tatin plus 10 mg ezetimibe combination (EA) da-
ily. All the patients were re-evaluated after six
months of therapy for comparison.

BLOOD SAMPLING AND BIOCHEMICAL ANALYSIS

Serum samples were analyzed in the Department
of Biochemistry, Duzce University Faculty of Me-
dicine. Blood samples were collected after 12 hours
of fasting from the antecubital vein under standar-
dized conditions for determination of routine bio-
chemical analysis including glucose, total
cholesterol, high density lipoprotein (HDL) and
low density lipoprotein (LDL) cholesterol, triglyc-
eride, hsCRP, IL-6, TNF, SAA and homocysteine.
Serum and plasma samples were separated imme-
diately after collection and centrifuged at 3,000 g
for 15 min. All samples were kept frozen at -20°C
for analysis of inflammatory markers. All labora-
tory determinations were performed in duplicate

and in a blinded manner.

Serum levels of total cholesterol, HDL and
triglyceride were measured in an automated analy-
zer (Olympus AU640, Hamburg, Germany) using
commercially available kits (Olympus Diagnostica
GmBH, Hamburg, Germany). LDL cholesterol was
measured according to Friedewald’s formula.
hsCRP, IL-6, TNF-o measurements were obtained
by chemiluminescent enzyme immunometry met-
hod with use of commercially available kits (DPC,
USA) and automatic hormone analyzer (Immulite,
BioDPC, USA). The detection limit and reference
range for the hsCRP assay were 0.1 mg/L and 1.4-
11 mg/L, respectively. The reference ranges were
0-3.4 pg/L for IL-6 and 0-8.1 pg/L for TNF-o. SAA
concentrations were measured in duplicate, by
ELISA kit (BioSource International, Camarillo, Ca-
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lif USA). Analysis of plasma homocysteine was per-
formed using high-performance liquid chromatog-

raphy with fluorescence detection (reference range
0-18 pmol/L).

CAROTID ARTERY INTIMA-MEDIA THICKNESS
MEASUREMENT

The right and left carotid arteries were examined
with a duplex scanner (Hitachi EU 5600, Hitachi
Medical Corporation, Japan) by using a 7.5 MHz li-
near array transducer. The patients were investiga-
ted in the supine position with the head slightly
turned from the sonographer. The same trained so-
nographer performed all scans. The carotid arteri-
es were carefully examined with regard to wall
changes. The far wall of the common carotid artery
(CCA), 0.5-1.0 cm proximal to the beginning of the
carotid bulb, was used for measurements of the in-
tima-media thickness (IMT). The IMT was defined
as the distance between the leading edge of the lu-
men-intima echo and the leading edge of the me-
dia-adventitia echo.

STATISTICAL ANALYSIS

Values are presented as mean + standard deviation.
Categorical data were compared with x? test. All
the basic numeric data were checked for normal
distribution. Parametric statistics were used calcu-
lating mean values and standard deviations. Nor-
mally distributed data were evaluated using
one-way ANOVA, followed by a post hoc Scheffe’s
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test. Paired t-test was used to compare the data be-
fore and after therapy for the same group of pati-
ents. For skewed distribution data analysis was
carried out by the Kruskal-Wallis test, followed by
post hoc Bonferroni adjustment. The Wilcoxon
Rank Sum Test carried out for “in-group” analysis.
Statistical analyses were carried out using the SPSS
10.0 for Windows. A p value of < 0.05 was consi-
dered significant.

I RESULTS

The baseline characteristics of the study populati-
on are given in Table 1. Age, body mass index
(BMI), serum glutamic oxaloacetic transaminase
(SGOT), serum glutamic pyruvate transminase
(SGPT), HDL, hsCRP and TNF-a were not distri-
buted normally among the groups. Three groups
had similar characteristics. Although they were in
the normal regimen, SGOT and SGPT levels were
significantly different among the groups. However,
the safety profile of both atorvastatin and combi-
nation therapies was good and no patient had any
side effects leading to the discontinuation of ther-
apy.

At the end of the treatment all the regimens
showed a significant (p< 0.001 for all groups) dec-
rease in the mean levels of total serum cholesterol
and LDL (Table 2). Percent change in LDL was
37%, 41% and 44% in ES, atorvastatin and EA gro-
ups, respectively. There was also a statistically sig-

TABLE 1: Baseline characteristics of the study groups

Variable ES (n=35)
Age (mean + SD) 537
Sex (female; n) (%) 12 (34%)
BMI {mean + SD) 322
Smokers; (n) (%) 12 (34%)
Hypertension; (n (%) 24 (68%)
Diabetes; (n) (%) 9 (26%)
SGOT {mg/dL) (mean + SD) 2110
SGPT (mg/dL) (mean + SD) 2078

Atorvastatin (n= 35) AE (n=34) p value
53+8 54+7 0,228
8 (23%) 15 (43%) 0,103
31£2 33+2 0,166
13 (37%) 7 (20%) 0,298
25 (71%) 17(49%) 0,147
11 (31%) 14 (40%) 0,296
21+£9* 25+ 10 0,001
24 £10 25+8 0,035

#ES vs. AE; p: 0.002.
$ES vs AE; p: 0.013.
*Atorvastatin vs AE; p: 0.001.

(ES: 10 mg ezetimibe plus 10 mg simvastatin combination, EA: 10 mg ezetimibe plus 10 mg atorvastatin combination, SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum
glutamic pyruvate transaminase, BMI: body mass index, CAD: coronary artery disease, CCB: calcium channel blocker).
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TABLE 2: Comparison of the treatment groups on lipid indices
Variable Baseline (mean + SD) After treatment (mean = SD) p value
ES (n=35) Total cholesterol {mg/dL) 256 £ 27 192 £ 40 < 0.001
HDL (mg/dL) 51 =11 50+ 11 0.143
LDL (mg/dL) 170 + 23 107 £ 27 <0.001
Triglyceride (mg/dL) 179+ 82 184 + 88 0.687
Atorvastatin (n=35) Total cholesterol (mg/dL) 262 +29 182+ 33 <0.001
HDL (mg/dL) 49+9 509 <0.001
LDL (mg/dL) 173 £19 101+29 <0.001
Triglyceride (mg/dL) 187 £ 65 165+ 74 0.11
EA (n=34) Total cholesterol {mg/dL) 278 £35 184 + 39 < 0.001
HDL (mg/dL) 50+7 49+ 8 0.001
LDL (mg/dL) 189 + 31 104 + 30 <0.001
Triglyceride (mg/dL) 213+ 88 184 + 93 0.03

(ES: 10 mg ezetimibe plus 10 mg simvastatin combination, AE: 10 mg ezetimibe plus 10 mg atorvastatin combination, HDL: high density lipoprotein, LDL: low density lipoprotein)

nificant decrease in triglyceride levels after treat-
ment with EA. The change in HDL levels was sig-
nificantly different in atorvastatin and EA groups
possibly because of abnormal distribution. The me-
an resulting change was relatively small (< 2%).

At the end of the treatment 40 mg daily ator-
vastatin showed a significant decrease in right ca-
rotid artery IMT (Table 3).

All the regimens showed a decline in levels of
inflammatory markers except SAA. The reduction
of TNF-at in 10/10 mg of ezetimibe plus simvasta-
tin group and hsCRP in all groups reached signifi-
cance (Table 3).

I DISCUSSION

The present study showed that 40 mg atorvastatin,
10/10 mg ES or 10/10 mg EA combinations are equ-
ally effective treatment modalities when aggressi-
ve lipid lowering therapy needed. Furthermore,
they had anti-inflammatory effects beyond their li-
pid lowering effects. However, we admit that this
is a relatively small-scale study and larger scale stu-
dies should be conducted in order to increase the
power of statistical analysis. Neither regimen sig-
nificantly lowered SAA levels in our study group.

More than 20 prospective epidemiologic stu-
dies demonstrate that hsCRP is an independent
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predictor of risk of myocardial infarction and sud-
den cardiac death even in apparently healthy indi-
viduals.’ SSA and IL-6 have also been shown to be
associated with increased risk is of future cardio-
vascular events.!*!®> Plasma levels of TNF-a are
persistently elevated among patients at increased
risk for recurrent coronary events.'* Homocystei-
ne, on the other hand, has been established as an
independent risk marker for athero-
sclerosis.'” Elevation of these markers reflects the
low degree of inflammatory response due to the
local inflammation in atherosclerotic tissue. Caro-
tid IMT, on the other hand, is a simple and inex-
pensive tool to assess the cumulative effect of
atherosclerotic risk factors and is established as an
independent predictor of future cardiovascular
risk.!®

Statins show their anti-inflammatory effects
by lowering the plasma levels of these acute phase
reactants beyond their lipid lowering effects. Wik-
lund et al. compared simvastatin and atorvastatin
in means of inflammatory marker lowering effects
and found that hsCRP and SAA levels were redu-
ced only by atorvastatin.!” For ICAM-1 and IL-6
they found only a very small reduction, similar for
both compounds. Our results are in parallel with
this study except that we could not confirm any re-
duction in SAA levels.
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TABLE 3: Comparison of the treatment groups on markers of inflammation
Variable Baseline (Mean = SD) After treatment (Mean + SD) p value
ES (n=35) Homocysteine (umol/L) 2411 19+ 18 0.322
hsCRP {mg/L) 1.18 £ 1.63 0.65 +0.94 <0.001
SAA (mg/L) 41221 57=2.1 0.165
IL-6 (ug/ L) 6.6+0.8 67+0.3 0.775
TNF-c (ug/ L) 11£37 74222 0.021
Right CIMT {cm) 070+ 0.14 0.66+0.12 0.234
Left CIMT {cm) 072+0.16 0.69 = 0.11 0.165
Atorvastatin (n= 35) Homocysteine (umol/L) 20+ 12 18+8 0.28
hsCRP (mg/L) 1.15+1.11 0.59 +0.61 0.015
SAA (mg/L) 52427 46423 0.562
IL-6 (ug/ L) 6.1+1.3 56+23 0.205
TNF-a (ug/ L) 9146 6.9+16 0.154
Right CIMT (cm) 0.67+0.10 0.65+0.11 0.035
Left CIMT (cm) 0.71£0.11 0.70+0.15 0.233
AE (n=34) Homocysteine (umol/L) 14+6 117 0.454
hsCRP (mg/L) 1.04+1.78 0.44 + 0.48 0.006
SAA (mgil) 43+31 49+22 0.572
IL-6 (ug/ L) 6.9+03 6.6+05 0.172
TNF-oc {pg/ L) 135+ 34 10.6+ 6.8 0.068
Right CIMT {cm) 0.65+0.10 0.62 = 0.09 0.244
Left CIMT {cm) 0.70 £ 0.11 0.66 = 0.07 0.168

(ES: 10 mg ezetimibe plus 10 mg simvastatin combination, EA: 10 mg ezetimibe plus 10 mg atorvastatin combination, IL-6: interleukin 6, SAA: serum amyloid A, TNF: tumor necro-

sis factor, hsCRP: high-sensitivity C-reactive protein; CIMT: carotid intima media thickness)

In our study, hsCRP-lowering effect of all gro-
ups reached significance. However, there was a 58%
decrease in the mean hsCRP levels (20% more than
the atorvastatin monotherapy) after six months of
EA therapy suggesting that ezetimibe could potenti-
ate the hsCRP lowering effect of atorvastatin. This
result was confirmed by a recent report by Ballant-
yne et al. who showed that ezetimibe plus atorvas-
tatin resulted in overall 10% median reduction in
hsCRP level.? The authors speculated that the mec-
hanism of hsCRP lowering might be associated with
an action of ezetimibe to potentiate the hsCRP low-
ering effect of statins since several other studies re-
ported similar efficacy.'®" The reduction in hsCRP
levels increases with the increase in statin dose. It
was reported that the reduction in hsCRP was rela-
ted with a benefit on mortality rate.” In our study,
there was a 45% decrease in hsCRP levels after ES
therapy suggesting that ezetimibe could potentiate
the hsCRP lowering effect of simvastatin. This re-
sult was confirmed by a study conducted by Sager et

30

al. who showed that ezetimibe plus simvastatin 10
mg/day resulted in a similar degree of hsCRP reduc-
tion as simvastatin 80-mg/day monotherapy.'° Com-
pared with placebo, the reduction in hsCRP by
ezetimibe monotherapy was not statistically signifi-
cant. Conforming our results; Ballantyne et al also
reported a 28.6% decrease in mean hsCRP level by
atorvastatin 40 mg and 21.1% by ES 10/10 mg com-
bination.?! The benefit of ezetimibe to potentiate the
hsCRP lowering when added to statins can be used
in special patient population who could not tolerate
higher doses of statins.

Several studies have shown a reduction of
TNF-a by pravastatin and simvastatin.”*? similarly,
we showed a significant reduction in TNF-« levels
with ES therapy.

Regression of carotid IMT by statin therapy
was demonstrated in patients with familial hyper-
cholesterolemia.* The findings of METEOR study
demonstrated that in middle-aged adults with Fra-

Turkiye Klinikleri ] Cardiovasc Sci 2009;21(1)



COMPARISON OF THREE DIFFERENT CHOLESTEROL LOWERING TREATMENT MODALITIES...

mingham risk scores lower than 10% and eviden-
ce of subclinical atherosclerosis, 40 mg rosuvastatin
treatment resulted in statistically significant reduc-
tions in the rate of progression of maximum caro-
tid IMT during a 2 year period compared with
placebo.” A recent study conducted by Yu et al.
compared the efficacy of a high dose (80 mg daily)
with a low dose (10 mg daily) of atorvastatin regi-
men on carotid IMT, given for 26 weeks in coro-
nary artery patients. Carotid IMT was reduced
significantly in the high-dose group, but was unc-
hanged in the low-dose group at the end of the
study.” In our study all the three regimens showed
a tendency for regression in carotid IMT, but only

E. Sinan ALBAYRAK et al

atorvastatin group could reach statistical signifi-
cance possibly due to smaller cohort and shorter
duration of study.

LIMITATIONS OF THE STUDY

The study cohort is relatively small and the period
of re-evaluation is especially insufficient for mea-
suring a significant change in carotid IMT.

I CONCLUSION

Either 40 mg of atorvastatin or 10/10 combinations
of ES or EA can be preferred for patients requiring
intensive lipid lowering and all the three regimens
have beneficial effects on inflammation.

Rosenson RS, Tangney CC. Antiatherot-
hrombotic properties of statins: implications for

I REFERENCES

with primary hypercholesterolaemia. Int J Clin
Pract 2004;58(7):653-8.

reactive protein as a cardiovascular risk fac-
tor: more than an epiphenomenon? Circulati-
on 1999;100(1):96-102.

cardiovascular event reduction. JAMA 1998; g Bennett S, Sager P, Lipka L, Melani L, Suresh

279(20):1643-50. R, Veltri E. Ezetimibe Study Group. Consis-  14. Liuzzo G, Biasucci LM, Gallimore JR, Grillo
Joukhadar C, Klein N, Prinz M, Schrolnberger tency in efficacy and safety of ezetimibe co- RL, Rebuzzi AG, Pepys MB, et al. The prog-
C, Vukovich T, Wolzt M, et al. Similar effects administered with statins for treatment of nostic value of C-reactive protein and serum
of atorvastatin, simvastatin and pravastatin on hypercholesterolemia in women and men. J amyloid a protein in severe unstable angina. N
thrombogenic and inflammatory parameters in Womens Health (Larchmt) 2004;13(10):1101- Engl J Med 1994;331(7):417-24.

patients with hypercholesterolemia. Thromb £ 15. Ridker PM, Rifai N, Stampfer MJ, Hennekens
Haemost 2001;85(1):47-51. 9. Ballantyne CM, Houri J, Notarbartolo A, Me- CH. Plasma concentration of interleukin-6 and
Dujovne CA, Harris WS, Altman R, Overhiser lani L, Lipka LJ, Suresh R, et al. Ezetimibe the risk of future myocardial infarction among
RW, Black DM. Effect of atorvastatin on he- Study Group. Effect of ezetimibe coadminis- apparently healthy men. Circulation 2000;101
morheologic-hemostatic parameters and se- tered with atorvastatin in 628 patients with lpn- (15):1767-72.

rum fibrinogen levels in ~hyperlipidemic mary fhypercholesterolemia: a prospective, o oy, o on Riai N, Pleffer M, Sacks F, Lepa-
patients. Am J Cardiol 2000:85(3):350-3. randomized, double-blind trial. Circulation ’ g Brauynwald E‘ Elevation‘ of tumorynecro-
Tekin A, Tekin G, Giizelsoy D, Kaya A, Girel 2008;107(19):2409-15. sis fa’ctor-alpha and increased risk of recurrent
CV, Yigit Z, et al. Effects of atorvastatin (10 10. ga%irr:;’] %ap;C:I Réf"ff;z I;’fS;;ZTiL‘:I’)ZiE coronary events after myocardial infarction.
mg) on hemostatic and inflammatory parame- ac’iministere d’ with ‘simvastatin on C-reactive Circulation 2000;101(18):2149-53.

ters in hyperlipidemic patients with angiog- protein in a large cohort of hypercholestero-  17- Mangoni A, Jackson SH. Homocysteine and
raphically proven coronary artery disease. Am lemic patients. Atherosclerosis 2005;179(2): cardiovascular disease: current evidence and
J Cardiol 2004;94(2):206-9. 3617, ’ future prospects. Am J Med 2002;112(7):556-
Sudhop T, Litjohann D, Kodal A, Igel M, Trib- 11, Sager PT, MelaniL, Lipka L, Strony J, Yang B, 65.

ble DL, Shah S, et al. Inhibition of intestinal Suresh R, et al. Ezetimibe Study Group. Ef-  18. Hurst RT, Ng DW, Kendall C, Khandheria B.
cholesterol absorption by ezetimibe in hu- fect of coadministration of ezetimibe and sim- Clinical use of carotid intima-media thickness:
mans. Circulation 2002;106(15):1943-8. vastatin on high-sensitivity C-reactive protein. review of the literature. J Am Soc Echocardi-
Cruz-Fernandez JM, Bedarida GV, Adgey J, Am J Cardiol 2003;92(12):1414-8. ogr 2007;20(7):907-14.

Allen C, Johnson-Levonas AO, Massaad R. 12 Grundy SM, Cleeman JI, Merz CN, Brewer  19. Wiklund O, Mattsson-Hultén L, Hurt-Camejo
Efficacy and safety of ezetimibe co-adminis- HB Jr, Clark LT, Hunninghake DB, et al. Na- E, Oscarsson J. Effects of simvastatin and
tered with ongoing atorvastatin therapy in ac- tional Heart, Lung, and Blood Institute; Clee- atorvastatin on inflammation markers in plas-
hieving low-density lipoprotein goal in patients man JI American College of Cardiology ma. J Intern Med 2002;251(4):338-47.

with hypercholesterolemia and coronary he- Foundation; American Heart Association. Im- 20, Ray KK, Cannon CP, McCabe CH, Cairns R,
art disease. Int J Clin Pract 2005;59(6):619- plications of recent clinical trials for the Nati- Tonkin AM, Sacks FM, et al. PROVE IT-TIMI
27. onal Cholesterol Education Program Adult 22 Investigators. Early and late benefits of
Ballantyne CM, Lipka LJ, Sager PT, Strony J, Treatment Panel Il guidelines. Circulation high-dose atorvastatin in patients with acute
Alizadeh J, Suresh R, et al. Long-term safety 2004;110(2):227-39. coronary syndromes: results from the PROVE
and tolerability profile of ezetimibe and ator-  13. Lagrand WK, Visser CA, Hermens WT, Nies- [T-TIMI 22 trial.  Am Coll Cardiol 2005;46(8):

vastatin coadministration therapy in patients

Turkiye Klinikleri J Cardiovasc Sci 2009;21(1)

sen HW, Verheugt FW, Wolbink GJ, et al. C-

1405-10.

31



E. Sinan ALBAYRAK ve ark.

21.

22.

32

Ballantyne CM, Abate N, Yuan Z, King TR,
Palmisano J. Dose-comparison study of the
combination of ezetimibe and simvastatin (Vy-
torin) versus atorvastatin in patients with hy-
percholesterolemia: the Vytorin  Versus
Atorvastatin (VYVA) study. Am Heart J 2005;
149 (3):464-73.

Solheim S, Seljeflot I, Armesen H, Eritsland J,
Eikvar L. Reduced levels of TNF alpha in hy-
percholesterolemic individuals after treatment
with pravastatin for 8 weeks. Atherosclerosis
2001;157(2):411-5.

FARKLI UG KOLESTEROL DUSURUCU TEDAVI YONTEMININ INFLAMATUAR MARKERLER...

28.

24.

Koh KK, Son JW, Ahn JY, Jin DK, Kim HS,
Choi YM, et al. Comparative effects of diet and
statin on NO bioactivity and matrix metallop-
roteinases in hypercholesterolemic patients
with coronary artery disease. Arterioscler
Thromb Vasc Biol 2002;22(9): e19-23.

Nolting PR, de Groot E, Zwinderman AH, Bu-
irma RJ, Trip MD, Kastelein JJ. Regression
of carotid and femoral artery intima-media
thickness in familial hypercholesterolemia: tre-
atment with simvastatin. Arch Intern Med
2003;163(15):1837-41.

25.

26.

Crouse JR 3rd, Raichlen JS, Riley WA, Evans
GW, Palmer MK, O'Leary DH, et al. METEOR
Study Group. Effect of rosuvastatin on prog-
ression of carotid intima-media thickness in
low-risk individuals with subclinical atherosc-
lerosis: the METEOR Trial. JAMA 2007,
297(12):1344-53.

YuCM, Zhang Q, Lam L, Lin H, Kong SL, Chan
W. Comparison of intensive and low-dose ator-
vastatin therapy in the reduction of carotid inti-
mal-medial thickness in patients with coronary
heart disease. Heart 2007;93(8):933-9.

Turkiye Klinikleri ] Cardiovasc Sci 2009;21(1)



