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lannis Vasiliadis, MD', Elena Boussoula, MD', Aikaterini Kollia',
Maria Boutsikou, MD', Niki Katsiki, MD*, and Sophie Mavrogeni, MD'

Abstract

We compared the efficacy of atorvastatin with simvastatin according to cholesteryl ester transfer protein (CETP) and adenosine
triphosphate-binding cassette transporter Al (ABCAI) genes. Patients treated with atorvastatin (n = 254) or simvastatin
(n = 332) were genotyped for CETP (TaqlB and 1405V) and ABCAI (R219K) genetic variants. For genotype BIB2, atorvastatin
compared with simvastatin treatment resulted in a greater decrease in total cholesterol (35.4% vs 31.6%, P = .035) and a lower
increase in high-density lipoprotein cholesterol (2% vs 8%, P = .05). For genotype B2B2, atorvastatin compared with simvastatin
treatment resulted in a lower decrease in low-density lipoprotein cholesterol (31.85 vs 42%, P = .029). For genotypes RR and
KK, atorvastatin compared with simvastatin treatment resulted in a greater decrease of triglycerides (27% vs 17% and 35% vs
15%, respectively; P = .02 for all comparisons). The TaqlB and R219K (opposite to 1405V) gene polymorphisms seem to modify

the response to lipid-lowering therapy with simvastatin or atorvastatin treatment.
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Introduction

Cholesteryl ester transfer protein (CETP) mediates the trans-
fer of cholesteryl esters from high-density lipoprotein
(HDL) particles to apolipoprotein (apo) B-containing lipo-
proteins in exchange for triglycerides (TGs).! Several CETP
gene polymorphisms have been identified. More frequently
studied are 1405V with 11, IV, and VV genotypes and TaqlB
with B1B1, B1B2, and B2B2 genotypes.>* The adenosine
triphosphate ~ (ATP)-binding cassette transporter Al
(ABCAL) acts as a vehicle for cellular cholesterol which,
after crossing the cell membrane, binds to acceptor mole-
cules such as apo A.> ABCALI influences the initial steps
in HDL particle formation and in reverse cholesterol trans-
port. Several ABCA1 gene polymorphisms were identified,
including rs2230806 (R219K) which codes RR, RK, and
KK genotypes.

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitors (statins) are the first-line drug treatment for
elevated plasma low-density lipoprotein cholesterol (LDL-C)
concentration. However, there is considerable variation in

statin-induced LDL-C reduction (25%-60%).° Similar variations
have been reported for statin effects on TGs (from—10% to
—50%) and HDL cholesterol (HDL-C, from —1% to +15%).
Environmental and genetic factors may contribute to this
variability.

The considerable individual and societal costs of drug
treatment dictate a need for effective interventions. Two
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Table I. Patient Characteristics at Baseline®

Age, years 57 + 13
Gender, male/female, % 69/31
BMI, kg/m? 27 + 4
TC, mg/dL 281 + 56
TG, mg/dL 176 + 124
HDL-C, mg/dL 49 + 14
LDL-C, mg/dL 194 + 57
CAD, yes/no, % 43/57
Hypertension, yes/no, % 50/50
DM, yes/no, % 23/77
Smoking, yes/no/ex, % 29/40/31

Abbreviations: BMI, body mass index; TC, total cholesterol; TG, triglycerides;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol; CAD, coronary artery disease; DM, diabetes mellitus.

? For TC, HDL and LDL, to convert from milligrams per deciliter to millimoles
per liter divide by 38.8. For TG, to convert from milligrams per deciliter to
millimoles per liter divided by 88.6.

strategies for achieving improved treatment outcomes are to
optimize pharmacotherapies and to personalize treatment
options. Thus, the study was conducted to provide initial
experience with the genotype-guided statins. In line with
our previous work,”® we assessed the effects of 2 com-
monly used statins (atorvastatin and simvastatin) on the
lipid profile (total cholesterol [TC], LDL-C, TGs, and
HDL-C), according to CETP gene polymorphisms. In the
present study, we evaluate a larger population, also assess
the ABCAI gene, and compare the effect of these 2 statins
(ie, atorvastatin and simvastatin).

Participants and Methods
Participants

A total of 586 Greek unrelated participants with hypercho-
lesterolemia (406 men and 180 women), aged 57.2
(+13.1) years were genotyped. Additional inclusion criteria
included a stable medication that were unlikely to interfere
with lipid profile (patients with coronary heart disease were
on cardioselective B-blockers and aspirin, whereas patients
with hypertension were on angiotensin-converting enzyme
inhibitors) and routine lifestyle for at least 4 weeks prior
to study screening. Individuals with a history of renal or
thyroid disease and uncontrolled diabetes mellitus were
excluded from the study. Patients were assigned to atorvas-
tatin or simvastatin treatment for at least 6 months. The
dose of atorvastatin (10-40 mg/d) or simvastatin (10-40
mg/d) was adjusted, according to the National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP
II1)° treatment goal for LDL-C based on risk category
(LDL-C <130, <100, or <70 mg/dL; <3.4, <2.6 or <1.8
mmol/L). All participants were started on atorvastatin or
simvastatin as the only lipid-lowering drug. To reduce the
possibility of potential bias, the choice of drugs was left
to the 6 prescribing physicians. Our institutional review
board approved the study.

DNA Analysis and Determination of Blood Lipids and
Glucose

The CETP (TaqlB, 1405V) polymorphisms were detected using
polymerase chain reaction (PCR) and restricted fragment
length polymorphism (RFLP) analysis as described previ-
ously.'®!'" The R219K of ABCAI gene polymorphism was
detected using PCR and RFLPs. The PCR was performed using
Tag polymerase KAPATaq. For R219K polymorphism, AAA-
GACTTCAAGGACCCAGCTT and cctcacattccgaaagcatta oli-
gonucleotide primers were used.'? The PCR was subjected to
95°C for 5 minutes, 30 cycles of 95°C for 30 seconds, 55°C for
30 seconds, 72°C for 30 seconds, and final extension to 72°C
for 7 minutes, producing a fragment of 309 bp. This fragment
was subsequently cleaved by EcoNI, creating fragments for R
allele 309 bp and for K allele 184 bp and 125 bp, which were
subjected to electrophoresis on an agarose gel 3% and visua-
lized with ethidium bromide.

Levels of TC, TG, and HDL-C were measured using enzy-
matic colorimetric methods, on a Roche Integra Biochemical
analyzer, with commercially available kits (Roche Diagnostics
Gmbh, Hannheim, Germany). Levels of LDL-C were calcu-
lated using the Friedewald formula in participants with TG lev-
els <400 mg/dL.

Statistical Analysis

Continuous variables are presented as mean + standard devia-
tion, and categorical variables are presented as frequencies.
Student ¢ tests for independent and paired variables were used
in order to evaluate the differences in continuous variables
between different groups and between baseline and after
treatment, respectively. Differences in TC, TGs, HDL-C, and
LDL-C before and after atorvastatin or simvastatin treatment
were also described as percentage difference, based on the fol-
lowing rule: percentage difference = [(variable after — variable
before)/variable before] x 100. All tests were 2-sided at a sig-
nificance level of P < .05. Data were analyzed using STATA
statistical software (version 9.0, Stata Corporation, College
Station, Texas).

The number of patients needed to obtain 90% power for
reaching significance in a 2-sided test at the 5% level was
determined for each of the main outcome variables (percentage
difference in TC), assuming that the true relative reductions in
the 2 drug treatment groups (atorvastatin vs simvastatin group)
differed by 5%. This resulted in a requirement of 99 patients in
each treatment group.

Results

All participants were genotyped and treated with simvastatin (n
= 332) or atorvastatin (n = 254). Levels of TC, LDL-C, and
TG were significantly decreased after simvastatin (—31.4%,
—39.3%, and —18.2%, respectively; P < .001 for all compari-
sons) and atorvastatin (—33.8%, —39.5%, and —24.0%, respec-
tively; P < .001 for all comparisons) administration.
Concentration of HDL-C increased by 5.4% (P = .01) in the
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Table 2. Baseline Lipid Profile of the Simvastatin and Atorvastatin Groups Based on TaqlB, 1405V, and ABCA| Genotypes

TC (mg/dL), (mean + SD) TG (mg/dL), Median (IQR) HDL-C (mg/dL), Median (IQR) LDL-C (mg/dL), Median (IQR)

Simvastatin

TaqlB BIBI 275 + 43 143 (92)
BIB2 287 + 65 136 (85)
B2B2 267 + 44 150 (88)
P value 116 448

1405V 1l 283 + 6l 150 (95)
v 274 + 44 133 (79)
\'A% 284 4+ 65 127 (86)
P value 469 .182

ABCAI RR 285 4 64 131 (82)
RK 272 + 44 149 (92)
KK 278 + 38 139 (124)
P value .596 129

Atorvastatin

TaqlB BIBI 283 + 57 159 (125)
BIB2 294 + 53 142 (102)
B2B2 283 + 50 129 (82)
P value .396 393
Il 284 + 55 153 (90)

1405V 1\ 295 4+ 54 142 (110)
\'A% 286 + 47 120 (84)
P value .280 222

ABCAIl RR 300 + 53 145 (86)
RK 282 + 56 142 (102)
KK 279 + 31 154 (143)
P value 261 .633

46 (16) 186 (48)
48 (18) 195 (58)
45755) 14) [ 7I39(350)
45 (15) 186 (60)
49 (20) 191 (51)
47 (14) 199 (79)
301 .988
48 (15) 191 (59)
46 (17) 185 (54)
46 (21) 197 (40)
650 .150
41 (14) 189 (61)
48 (20) 201 (73)
50 (15) 201 (75)

.002 556
43 (16) 200 (70)
49 (20) 195 (78)
48 (16) 201 (94)

.006 802
48 (19) 212 (69)
47 (21) 187 (64)
44 (14) 199 (63)
504 .031

Abbreviations: TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

simvastatin group and by 3.0% (P = .95) in the atorvastatin
group.

Genotype and Allele Frequencies in the Studied Groups

In the whole cohort, genotype frequency of 1405V and TaqlB
polymorphisms was 43.8% for 11, 44.9% for IV, and 11.3% for
VV; and 33.5% for B1B1, 49.7% for B1B2, and 16.8% for
B2B2, respectively. In the whole cohort, the genotype fre-
quency of ABCA1 (R219K) polymorphism was 47% for RR,
43.8% for RK, and 9.2% for KK.

Patient Characteristics

Baseline patient characteristics are shown in Tables 1 and 2.

Genotype Influence on TC and TGs According to Both Regimens

CETP (TagIB). In individuals with genotype B1B2 (49.7% of
all individuals), atorvastatin treatment resulted in a greater
decrease (percentage difference) of TC and a lower increase
of HDL-C than in individuals with the same genotype treated
with simvastatin (Table 3). In individuals with genotype
B2B2, atorvastatin treatment resulted in a lower decrease (per-
centage difference) of LDL-C than in individuals with the same
genotype treated with simvastatin (Table 3).

ABCAI (R219K). In individuals with genotypes RR and KK
(56% of all individuals), atorvastatin treatment resulted in a

greater decrease (percentage difference) of TGs than in individ-
uals with the same genotype treated with simvastatin (Table 3).

Genotypes Without Percentage Difference Between the 2 Regimens.
In genotypes B1B1, I, IV, VV, and RK, no percentage differ-
ences were found between the 2 regimens.

The HDL-C Concentrations Before and After Therapy by Statin and
Genotype in Patients With Baseline HDL-C <40 mg/dL. Simvastatin
increased HDL-C levels in all genotypes except VV, while
atorvastatin increased HDL-C levels only in few genotypes
(Figure 1A, B, and C).

Discussion

Gene frequencies for TaqIB, 1405V, and R219K polymorph-
isms in our cohort were similar to those reported in other cau-
casians'>'* and dyslipidemic populations.'>'®

In previous studies, we evaluated the efficacy of atorvasta-
tin® and simvastatin’ according to CETP polymorphisms and
found that the effectiveness in lipid lowering may be influ-
enced by CETP polymorphism. In the present study, we
assessed more patients (273 additional individuals, 121 in the
atorvastatin and 152 in the simvastatin group), evaluated 1
more polymorphism, namely ABCA1 (K219R), and compared
the percentage differences in altering lipid profile by those 2
commonly used statins. We aimed to find the most suitable
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Table 3. Atorvastatin Versus Simvastatin Efficacy (% Difference) by TaqlB, 1405V, and R219K Genotypes

Gene Genotype Lipids Atorvastatin, % difference Simvastatin, % difference P
TaqlB
BIBI
TC —-33 + 16 =31 £ 11 .566
TG —17 £ 35 —20 + 30 .556
HDL-C +6 + 28 +4 + 24 .504
LDL-C -39+ 18 —40 + 15 769
BIB2
TC —-35+ 12 -32 + 15 .035
TG —28 + 32 —-20 + 33 .063
HDL-C +2 + 25 +8 + 21 .050
LDL-C —43 + 14 —38 + 23 .103
B2B2
TC =31 + 13 -32 + 12 661
TG —23 + 36 —12 + 30 .156
HDL-C +0.1 + 26 +2 + 17 .702
LDL-C —-32+ 16 —42 + 18 .029
1405V
I
TC —-35+ 14 32+ 12 .060
TG —25 + 30 —-22 + 33 .540
HDL-C +5+ 25 +5+ 20 .825
LDL-C —41 + 17 -39 + 16 291
v
TC -32 + 13 -3l + 14 .537
TG —23 + 38 —16 + 31 232
HDL-C +3 + 25 +5 + 23 .532
LDL-C —-38 + 15 -39 + 23 752
'A%
TC —-34 + 16 -32 + 12 767
TG —26 + 25 —15 + 20 .080
HDL-C —4 + 33 +5 + 22 248
LDL-C -39 + 13 —43 + 17 A77
R219K
RR
TC —-33+ 14 -30 + 13 .088
TG —27 + 29 —17 + 31 .020
HDL-C +1 + 22 +6 + 20 .093
LDL-C -39 + 17 —40 + 18 .847
RK
TC =35+ 11 -34 + 12 .583
TG —20 + 38 —22 + 28 793
HDL-C +1 + 27 +2 + 20 .864
LDL-C —40 + 15 -39 + 22 767
KK
TC —-36 + 12 -30 + 14 179
TG -35+19 —I15 + 37 019
HDL-C +17 + 36 +13 + 31 746
LDL-C —46 + 16 —40 + 18 414

Abbreviations: TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

treatment (genotype-guided therapy) to achieve NCEP-ATP-III
targets.

Genome-wide association studies offer a more wide-ranging
approach for identifying genetic loci associated with statin
response.'” Barber et al'” reported that rs4420638, located
in apolipoprotein (APO) C1 and near APOE, was associated
with changes in LDL-C. Hoenig et al'® found that ABCBI
influences atorvastatin efficacy. Wei et al'® reported that the

CYP7A1 204A and ABCGS8 1199A alleles appeared to
interact with lipid-lowering response to atorvastatin. Li et
al*’ compared simvastatin versus atorvastatin efficacy,
according to CYP3AP1*3 variant allele in Chinese patients
with hyperlipidemia. They reported that the percentage
reduction in LDL-C level was greater in the CYP3AP1*3/
*3 carriers than in the CYP3AP1*1 carriers in simvastatin
group but only for women. Voora et al*' showed that
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Figure 1. A, HDL-C concentrations before and after statin therapy according to CETP TagqIB genotypes in patients with baseline HDL-C <40
mg/dL. B, HDL-C concentrations before and after statin therapy according to CETP [405V genotypes in patients with baseline HDL-C <40 mg/
dL. C, HDL-C concentrations before and after statin therapy according to ABCAI| R219K genotypes in patients with baseline HDL-C <40 mg/

dL. HDL-C indicates high-density lipoprotein cholesterol.

patients with the minor allele ABCAI1 rs12003906 had a
lower LDL-C reduction with low doses of statins and that
maximal statin doses improved, though may not overcome
the difference in LDL-C reduction seen in carriers of the minor
allele of ABCA1 rs12003906 and the €3 allele of APOE gene.
Although they studied different polymorphisms, this agrees
with our concept that the response to lipid-lowering drug ther-
apy is affected by gene polymorphisms.

In the present study, individuals with B1B2 genotype
(approximately 50% of the study population) treated with
atorvastatin had a 11% greater decrease in TC compared with
individuals with the same genotype treated with simvastatin.
Furthermore, individuals with RR and KK genotypes (56% of
the study population) treated with atorvastatin had a greater
decrease in TGs (37% and 57%, respectively) than individu-
als with the same genotype treated with simvastatin. More-
over, a very noticeable difference in response to the 2
regimens was observed for LDL-C in B2B2 genotypes

(16.8% of the study population); simvastatin had a greater
decrease compared with atorvastatin (42% vs 32%,
respectively).

On the other hand, in patients with baseline HDL-C <40 mg/
dL, simvastatin was effective in genotypes B1B1, B1B2,
B2B2, 11,1V, RR, RK, and KK, while atorvastatin was effective
only in genotypes B1B1, B1B2, II, IV, and RK in terms of sig-
nificantly increasing HDL-C.

Several molecular mechanisms link CETP and ABCAI
gene variants and response to simvastatin and atorvastatin
treatment. First, statin treatment may be related to plasma
CETP concentrations and CETP concentration is partially
dependent on CETP polymorphisms. Simvastatin and ator-
vastatin reduce CETP concentrations.?” Second, both statins
affect postprandial TG levels which are influenced by CETP
and ABCA1 genotypes.”>** This statin effect on postprandial
TGs concentration is also achieved by limiting the production
of hepatic very-low-density lipoprotein particles and by
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enhancing the clearance and fractional catabolic rate of circu-
lating TG-rich lipoproteins.** However, other factors also
influence the response to statins.

In order to define drug response, the pretreatment lipid pro-
file is very important. In our study population, patients with
genotypes showing differences (B1B2, RR, and KK) had a sim-
ilar pretreatment lipid profile in both regimens, and the
response to statins was not influenced by pretreatment values.
Furthermore, we incorporated the percentage difference [(vari-
able after — variable before)/variable before] x 100 for more
accurate results.

A limitation of this study is the lack of randomization and
the relatively small number of patients. However, treatment
choice was left to the 6 prescribing physicians. The different
power of the 2 statins is another issue. However, it is notable
that for some genotypes the potency of the statin was reversed.

To our knowledge, this is the first study to compare the
lipid-lowering effect of the 2 most prescribed statins in accor-
dance with gene polymorphisms.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

1. Yamashita S, Hirano K, Sakai N, Matsuzawa Y. Molecular biol-
ogy and pathophysiological aspects of plasma cholesteryl ester
transfer protein. 2000;1529(1-3):
257-275.

2. Kolovou GD, Anagnostopoulou KK, Karyofillis P, et al. Choles-
teryl ester transfer protein gene polymorphisms and severity of
coronary stenosis. Clin Invest Med. 2006;29(1):14-19.

3. Kolovou G, Vasiliadis I, Kolovou V, et al. The role of common
variants of the cholesteryl ester transfer protein gene in left main
coronary artery disease. Lipids Health Dis. 2011;10:156.

4. de Keyser CE, Eijgelsheim M, Hofman A, et al. Single nucleotide
polymorphisms in genes that are associated with a modified
response to statin therapy: the Rotterdam Study. Pharmacoge-
nomics J. 2011;11(1):72-80.

5. Dean M, Hamon Y, Chimini G. The human ATP-binding cas-
sette (ABC) transporter superfamily. J Lipid Res. 2001;42(5):
1007-1017.

6. Frikke- Schmidt R, Nordestgaard BG, Jensen GB, Tybjaerg-Han-
sen A. Genetic variation in ABC transporter Al contributes to
HDL-cholesterol in the general population. J Clin Invest. 2004;
114(9):1343-1353.

7. Anagnostopoulou K, Kolovou G, Kostakou P, et al. Pharmacoge-
netic study of cholesteryl ester transfer protein gene and simvas-
tatin treatment in hypercholesterolaemic subjects. Expert Opin
Pharmacother. 2007;8(15):2459-2463.

Biochim Biophys Acta.

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

. Kolovou G, Mihas C, Anagnostopoulou K, et al. Cholesteryl

ester transfer protein gene and effectiveness of lipid lowering
of atorvastatin. Open Cardiovasc Med J. 2010;4:297-301

. Grundy SM, Cleeman JI, Merz CN, et al. National Heart,

Lung, and Blood Institute; American College of Cardiology
Foundation; American Heart Association. Implications of
recent clinical trials for the National Cholesterol Education
Program Adult Treatment Panel III guidelines. Circulation.
2004;110(2):227-239.

Kolovou G, Anagnostopoulou K, Kostakou P, et al. Association
between the TaqIB polymorphism in the cholesteryl ester transfer
protein gene locus and postprandial plasma lipoprotein levels in
heterozygotes for familial hypercholesterolemia. Clin Chem Lab
Med. 2007;45(9):1190-1198.

Gudnason V, Kakko S, Nicaud V, et al. Cholesteryl ester transfer
protein gene effect on CETP activity and plasma high-density
lipoprotein in European populations. The EARS Group. Eur J
Clin Invest. 1999;29(2):116-128.

Tupitsina TV, Slominsky PA, Yefereva YM, Perova NI, Aronov
DM, Limborska SA. Linkage analysis by a transmission/Disequi-
librium of Russian sibling pairs with coronary artery disease. Bal-
kan J Med Genetics. 2007;10:43-54.

Freeman DJ, Griffin BA, Holmes AP, et al. Regulation of plasma
HDL cholesterol and subfraction distribution by genetic and envi-
ronmental factors: associations between the Taql B RFLP in the
CETP gene and smoking and obesity. Arterioscler Thromb.
1994;14(3):336-344.

Pasdar A, Yadegarfar G, Cumming A, Whalley L, St Clair D,
MacLeod MJ. The effect of ABCAl gene polymorphisms on
ischaemic stroke and relationship with lipid profile. BMC Med
Genet. 2007; 8:30.

Hassanzadeh T, Firoozrai M, Zonouz AE, Zavarehee A, Paoli M.
Taq1B polymorphism of cholesteryl ester transfer protein (CETP)
gene in primary combined hyperlipidaemia. /ndian J Med Res.
2009;129(3):293-298.

Cenarro A, Artieda M, Castillo S, et al. A common variant in the
ABCAL gene is associated with a lower risk for premature coron-
ary heart disease in familial hypercholesterolaemia. J Med Genet.
2003;40(3):163-168.

. Barber MJ, Mangravite LM, Hyde CL, et al. Genome-wide asso-

ciation of lipid-lowering response to statins in combined study
populations. PLoS One. 2010;5(3):¢9763.

Hoenig MR, Walker PJ, Gurnsey C, Beadle K, Johnson L. The
C3435T polymorphism in ABCBI1 influences atorvastatin effi-
cacy and muscle symptoms in a high-risk vascular cohort. J Clin
Lipidol. 2011;5(2):91-96.

Wei KK, Zhang LR, Zhang Y, Hu XJ. Interactions between
CYP7A1 A-204C and ABCG8 C1199A polymorphisms on lipid
lowering with atorvastatin. J Clin Pharm Ther. 2011;36(6):
725-733.

Li YP, Zhang LR, Jia M, Hu XJ. CYP3API*3 allele is
associated with lipid-lowering efficacy of simvastatin and ator-
vastatin in Chinese women. J Clin Pharmacol. 2011;51(2):
181-188.

Voora D, Shah SH, Reed CR, et al. Pharmacogenetic predictors

of statin-mediated low-density lipoprotein cholesterol

Downloaded from ang.sagepub.com at University of Bristol Library on October 29, 2012


http://ang.sagepub.com/

Kolovou et al

22.

23.

reduction and dose response. Circ Cardiovasc Genet. 2008;
1(2):100-106.

Kolovou GD, Anagnostopoulou KK, Salpea KD, Daskalopoulou
SS, Mikhailidis DP. The effect of statins on postprandial lipemia.
Curr Drug Targets. 2007;8(4):551-560.

Delgado-Lista J, Perez-Martinez P, Perez-Jimenez F, et al.
ABCAL gene variants regulate postprandial lipid metabolism in

24.

healthy men. Arterioscler Thromb Vasc Biol. 2010;30(5):
1051-1057.

Burnett JR, Barrett PH, Vicini P, Miller DB, Telford DE, Klein-
stiver SJ, ... Huff MW. The HMG-CoA reductase inhibitor ator-
vastatin increases the fractional clearance rate of postprandial
triglyceride-rich lipoproteins in miniature pigs. Arterioscler
Thromb Vasc Biol. 1998;18(12):1906-1914.

Downloaded from ang.sagepub.com at University of Bristol Library on October 29, 2012


http://ang.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


