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Rapid Effectsof Smvastatin on Lipid Profileand C-Reactive Proteinin Patients

with Hypercholesterolemia
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Summary

Background: Rapid lowering of low-density lipoprotein
(LDL) cholesterol levelsaswell as C-reactive protein (CRP)
by administration of drugs may produce early benefit to the
coronary endotheliumin patientswith coronary heart disease
and reduceanginaand coronary eventsafter revascul arization.
Limited information has been availablein evaluating a poten-
tidly effectivefirst 2-week therapeutic approach for thetreat-
ment of patientswith hypercholesterolemiausing astatin.

Hypothesis: The study was undertaken to investigate
whether arapid LDL cholesterol and CRP reduction can be
achieved by 2-week smvadtatin thergpy using a common
lipid-lowering protocol in patientswith hypercholesterolemia

Methods: Forty-two patientswererandomly assignedto 20
or 40 mg/day of smvagtatin. Blood samples were drawn at
Day 0 and a Day 14 for measuring lipid profile, CRP levels,
and hepatic enzymesin al patients.

Results: The results showed that both doses of smvastatin
(20 and 40 mg) induced significant reductionsin total choles-
terol (TC, 25 and 38%) and LDL cholesterol (31 and 46%)
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compared with baseline. However, the highest dose of smva:
statin (40 mg) resulted in significantly greater reductionsin TC
and LDL cholesteral (p = 0.04, p = 0.02, respectively) com-
pared with the group receiving 20 mg (p<0.04, p<0.02, re-
spectively). A lesssignificant reduction wasobserved inmean
triglycerides(TG) level (16 and 25%) compared with TC and
LDL cholesterol. Therewas no significant differencein mean
high-density lipoprotein (HDL) cholesterol levels compared
with basdlinein either group. In addition, both dosesof simva:
gtatin induced significant reductionsin mean CRP levels on
Day 14 (22.3 and 23.1%) in a non dose-dependent manner
(p<0.001, respectively.

Conclusions: Our data suggest that acommon daily dose
of simvastatin, especidly 40 mg, isan effective 2-week thera-
py for patientswith hyperchol esterolemia, and benefit tothe
vascular endothelium can be derived quickly by reduction of
CRPlevels.
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Introduction

Reductions in low-density lipoprotein (LDL) cholesteral
levels decrease coronary eventsin patients without previous
coronary heart disease (CHD). Moreover, thereisincreasing
evidence that CHD is a dynamic and reversible process and
further episodes are preventable. Numerous trids have indi-
cated the efficacy of statinsin CHD, and aggressivelipid low-
ering, by either diet or combination of diet and drugs, canre-
duce angina and coronary events after revascularization. 113
When the treatment groups of both primary and secondary
prevention trial sare compared, thereductionin cardiovascular
eventsisproportional tothereductionin LDL cholesterol lev-
els# 5 Therefore, rapid lowering of LDL cholesterol levels
may produce early benefit to the coronary endotheliumin pa
tientswith CHD, and single statin agent therapy may be useful
for themanagement of patientsin thishigh-risk subgroup.6-13
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Plasmaconcentration of C-reactive protein (CRP), asens-
tive marker of underlying systemic inflammation, is elevat-
ed among men and women at risk for future cardiovascu-
lar events, and the addition of CRP testing to standard lipid
screening seemsto provide animproved method for determin-
ing vascular risk 1914 These data, aswell asaccumulating evi-
dence that CRP may have direct inflammatory effects at the
endothelia level, and that statin therapy may have important
nonlipid anti-inflammatory effects are confirmed by decreas-
ing seruminflammatory markers, such asCRP10.12 13

However, limited information has been availablein eval u-
ating apotentiadly effectivefirst 2-week therapeutic approach
for thetreatment of patientswith hypercholesterolemiausing
3-hydroxy-3methylglutaryl coenzyme A (HM G-CoA) reduc-
tase inhibitor; this issue may be important for patients with
acute coronary syndrome. Thetime courseof changesinlipid
and lipoprotein levels in the first 2 weeks of therapy with
HMG-CoA reductaseinhibitor in heathy subjectsaswell as
patients,® 7 and the rapid reduction in CRP with an 8-week
cerivagtatin treatment in patients with primary hypercholes-
terolemiahave been demonstrated recently; 1! however, limit-
ed data are available in patients with hypercholesterolemia
following a2-week statin therapy. In addition, it isuncertain
whether therapid effect of smvastatin onlipid profileaswell
ason CRPisgeneraly applicableto other statin agents. The
aim of thisstudy, therefore, wasto investigate whether arapid
lipid as well as CRP reduction can be achieved by 2-week
simvastatin therapy using aroutinelipid-lowering protocol in
patientswith primary hypercholesterolemia.

Subjects

The protocol of the study was approved by the Ethics Re-
view Board of Renmin Hospital, Wuhan University School of
Medicine, and al patients provided informed consent. Forty-
two pati entswith mixed hyperchol esterolemiawere enrolled.
All subjectsagreed to follow an American Heart Association
Step | diet (< 30% of total caloriesfromfat, <10% of caories
saturated fatty acids, < 300 mg cholesterol per day) during and
for 4 weeksbeforethe study, eating at | east two mea s per day.
Eligible patientsincluded men and women at least 18 yearsof
age, with moderate hypercholesterolemia defined as LDL
> 160 mg/dl and triglyceride (TG) < 300 mg/dl, who were not
receiving lipid-lowering medication. Patientswere randomly
assigned to asmvadtatin dose of either 20 mg/day (n=21, 14
men, 7 women, mean age47 + 2 years) or 40 mg/day (n=21,
15 men, 6 women, mean age 50 + 3 years). All subjects had
normal hepatic and rena function. Petients with evidence of
myocardia infarction, valvular heart disease, congestive heart
failure, ahistory of dysphagia, swallowing or intestinal motil-
ity disorders, untrested thyroid disease, poorly controlled hy-
pertension (systolic blood pressure > 160 mmHg or diastolic
blood pressure > 105 mmHg), were excluded from the studly.
Patientstaking drugsthat could affect lipid metabolism, such
assteroids, thiazide diuretics, or betablockers, wererequired
to beon stable dosesfor 2 weeksbefore screening. Inaddition,

al patientswereinstructed to maintain their normal lifestyles
to avoid any factorsthat might affect CRP changesduring the
2weeksof trestment.

Methods

Lipid and Hepatic EnzymeM easurement

Blood samplesfor measurement of lipid weredrawn 8-12
h following adose of either 20 or 40 mg/day of simvastatin
after a12-h overnight fast at Day O and at Day 14. Serumlev-
elsof TC and TG were measured using enzymatic methods
measured by an AE 1000 analyzer (Olympus Optical CO.,
Ltd, Tokyo, Japan). TheHDL cholesterol levelswere deter-
mined by an anionic detergent method (SigmaBiochemicd,
Poole, U.K.), and LDL cholesterol concentration was com-
puted using the Friedewa d formulaas previoudly reported. 14
During the sametime, we measured serum hepatic enzymes
including glutamic pyruvic transaminase (GPT), glutamic
oxal oacetic transaminase (GOT), and total lactic dehydroge-
nase (LDH) inal patientsin both treatment groupson Day O
and Day 14 (Biochemical analyzer, CL 1000, Olympus Opti-
ca Co., Ltd, Tokyo).

C-ReactiveProtein Deter mination

EDTA-anticoagulated peripheral blood samplesweretak-
en after a12-h overnight fast on Day 0 and Day 14, and plas-
mawas obtained after a centrifugation of 3,000 rpm at 4°C
for 15 min. The CRPlevel swere determined using immuno-
turbidometry (Beckmann Assay 360, Bera, Calif., USA).
Antiserum antibody and standard agentswere supplied by the
Beckmann company as previoudly reported.1* The median
norma vauefor CRPis0.08 mg/dl, with 90% of normal val-
ues <0.03 mg/dl. The interassay coefficients of variation
were 4.4 and 4.8%, respectively, and intra-assay coefficients
of variation were 3.5 and 5.1%, respectively.

Statigtical Analysis

Theresultsareexpressed asmean + standard devietion. The
basdline and post-treatment lipid componentswere averaged
for each dosage study group and meanswere compared using
apaired t-test to cd culate the significance of changesinlipid
parameters caused by s mvagtatin therapy. Thedifference be-
tween the two groups was analyzed by paired 2-tailed t-test.
Becausethedistribution of CRPis skewed rightward, median
concentrations were computed at baseline and at study com-
pletion, and the significance of any differencein distributions
wasassessed by the Wilcoxon rank-sum test. Wea so comput-
ed the absol ute and percent changein CRP observed over time
for each study subject. A t-test wasused to eval uate the signif-
icanceof any differencein mean CRP changesover time, both
overall and within each dose stratum. A p value of <0.05was
considered statisticaly significant.
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TaBLE | Basdinecharacterigticsof patientswith hypercholesterolemia(mean + standard deviation)
Variable 20 mg/day group (n=21) 40 mg/day group (n=21)
Age(years) 47+2 50+3
Men/women 14/7 15/6
Body massindex (kg/m?) 2+20 20+1.8
Systemic hypertension (%) 10(48) 9(43)
Diabetesmellitus (%) 4(19) 3(14)
Smoking use (%) 3(14) 3(14)
History of coronary intervention? (%) 5(24) 4(19)
Medications
Nitrates (%) 16(76) 14(67)
Betablocker (%) 3(14) 5(24)
Caciumblocker (%) 14(67) 13(62)
Diuretics (%) 6(29) 4(19)

aHigtory of coronary intervention indicates percutaneoustrand uminal angiography and/or stents.

Results
Rapid Changesin Lipid Parameters

Basdline characteristics of patients receiving 20 and 40
mg/day of simvastatin therapy are shown in Table I. There
were no significant differencesin basdline characteristicsbe-
tween the 20 mg/day group (n=21) and the 40 mg/day group
(n = 21) of smvastatin therapy regarding age, gender, body
massindex, hypertension, diabetes, smoking use, and history
of coronary intervention including percutaneoustranduminal
coronary angioplasty and/or stents, and medications.

AsshowninTablell, both dosesof simvastatin (20 and 40
mg) induced significant reductionsin TC (25 and 38%), and
LDL cholesteral (31 and 46%) compared with baseline. How-
ever, the higher dose of Smvastatin (40 mg) resulted in signif-
icantly greater reductions in TC and LDL cholesteral (p =
0.04, p = 0.02, respectively) compared with smvastatin 20
mg. Compared with reduction of TC and LDL cholesterol, a
less significant change (16 and 25%) was observed in mean
TG level. There was no significant difference in mean HDL
cholesteral level from basdline to Day 14 after Smvastatin
therapy ineither group.

Rapid Reduction in Plasma C-ReactiveProtein Levels

Asshownin Tablelll, median CRP levels deceased from
0.13 mg/ml at basdine to 0.11 mg/ml after a 2-week 20
mg/day simvastatin trestment, while these levels decreased
from 0.14 mg/ml at basdlineto 0.11 mg/ml after a2-week 40
mg/day simvastatin treatment. These 15.4 and 21.5% reduc-
tion in median levelswere attributed to Simvastatin therapy.
Moreover, mean levels of CRP decreased from 0.36 to 0.28
mg/dl (an average reduction of 22.3%) after 2-week 20
mg/day simvastatin trestment, and from 0.39 to 0.30 mg/dl
(23.1%) in the 40 mg/day treatment group. Overall, smva-
statin resulted ina15.8% reductionin median CRPlevelsand
a 22.4% reduction in mean CRP levels. However, no clear
dose-dependent effect of simvastatin on CRPwasobservedin
thisstudy.

No Adver seEffectson HepaticEnzymeL evels

We a so measured serum hepatic enzymesincluding GPT,
GOT, andtotal LDH inal patientsfrom each trestment group
on Day 0 and Day 14. Therewas no significant difference be-
tween thetwo groupsin any of the examined hepatic enzymes

TaBLE Il Changesinmean lipid profilelevels(mg/ml) after 2-week smvastatin therapy (mean + standard deviation)

TC HDL-C LDL-C TG
Time 20mg 40mg 20mg 40mg 20mg 40mg 20mg 40mg
Day 0 260+ 145 264+14.0 41 +£30 42+31 165+10.1 163+10.8 142+94  147+98
Day 14 208+94 192+89 41 +£30 44 £32 126+83  112+55 122+65  118+58
% Change
Day 14 (%) 225 2382 0 +5 231 2 46P 216 225

ap<0.04 compared with 20 mg/day group.
b p<0.02 compared with 20 mg/day group.

Abbreviations TC=totd cholesterol, HDL -C =high-dengity lipoprotein cholesteral, LDL-C = low-density lipoprotein cholesterol, TG =triglycerides.
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TaBLE Il Changesof median and mean C-reactive protein (CRP) level safter 2-week simvastatin therapy (mean + standard deviation)
Median CRP (mg/dl) Mean CRP (mg/dl)

Time 20mg 40mg 20mg 40mg

DayO 0.13 0.14 0.36£0.10 0.39£0.13

Day 14 0112 0112 0.28+0.08P 0.30+0.10°

Change (%) 0.02(15.4) 0.03(21.5) 0.08(22.3) 0.09(23.1)

ap<0.01 compared with Day O.

b p<0.001 compared with Day O.

following s mvastatin therapy over time compared with base-
linedata(datanot shown).

Discussion

The eval uation for the changesin lipid and lipoprotein lev-
elswithinthefirst 2 weeksof statin therapy isrdatively limit-
ed. In this randomized intervention study performed in pa-
tients with mixed hyperchol esterolemia, we observed highly
sgnificant reductionsin TC and LDL cholesterol associated
with both low-dose (20 mg/day) and high-dose (40 mg/day)
smvastatin given over a2-week period. We aso found signif-
icant plasma CRPreductioninthefirst 2 weeksof smvagtatin
treatment in patientswith hypercholesterolemia. Thisisof im-
portance, especidly in acute coronary syndromes, becauseit
may signa early onset of vascular endothdlial benefit after
short-term smvastatin therapy.

It has been demonstrated that patients with CHD and ab-
normalities of serumlipid level often have endothelia vaso-
dilator dysfunction, which may contributetoischemic cardiac
events.1>17 The LDL cholesterol reduction by statin appears
to be a sufficient explanation for the benefits seen in those
studies. Invitro studieshave shownthat LDL cholesterol and,
in particular, its oxidized derivative are injurious to the en-
dothelium. Furthermore, decreasing LDL cholesterol levels
with gtatinin patientswith coronary disease hasbeen associat-
ed with a beneficia effect on coronary endothelium by de-
creasing inflammatory markerssuch asCRP8

Elevated plasma CRP concentration hasbeen showntobea
marker for vascular inflammation and identifiespersonsat in-
creased risk of future cardiovascular events.* In the Choles-
terol and Recurrent Events (CARE) study, CRP reduction
with pravastatin therapy wasassociated with significant reduc-
tionsin coronary events.1® Participants with a>50 mg/dl re-
ductionin LDL cholesterol had thelargest reductionin CRP
level. Although time course of thisrelation and benefit have
not been fully elucidated, perhapsboth rapid reduction and de-
greeof LDL cholesterol lowering resulted in early reduction of
coronary vascular inflammation. In the present study, we
found significant plasma CRP reduction in the first 2-week
course of simvastatin therapy in patients with hypercholes-
terolemia. Themedian CRPlevelsdeceased from 0.13 mg/ml

at basdine to 0.11 mg/ml after a 2-week 20 mg/day smva-
gtatin treatment, and from 0.14 mg/ml at basdline to 0.11
mg/ml after a 2-week 40 mg/day sSmvadtatin treatment.
Obvioudy, these 15.4 and 21.5% reductionsin median levels
were attributed to s mvastatin therapy. Moreover, meanlevels
of CRP decreased from 0.36t0 0.28 mg/dl (an average reduc-
tion of 22.3%) after 2-week 20 mg/day simvastatin treatment,
and from 0.39 to 0.30 mg/dl (23.1%) in the 40 mg/day trest-
ment group. Overal, smvadtatin resultedina15.8%reduction
in median CRP levels and a 22.4% reduction in mean CRP
levels. Taken together, the rapid onset and degree of LDL
cholesterol and CRPlowering produced by smvastatin inter-
vention suggest that the benefit to the vascular endothelium
might occur quickly in patientswith CHD, whichisacritical
issuefor thishigh-risk subgroup.

Study Limitations

This study had severa limitations. The study was not de-
signed to measure the changes of endothelia function follow-
ing 2-week smvadtatin trestment. In addition, thefact thet car-
diovascular eventswerenot eval uated in our small group study
isapotentia limitation. Moreover, we did not use a placebo
group ascontrol because of issues of medicd ethics; thismay
asobealimitation.

Conclusion

Our study demonstrated that either 20 or 40 mg/day of sim-
vadtatin could beefficient in decreasing TC, LDL cholesteral,
and TG in adose- and time-dependent manner following two
2-week courses of therapy, but neither dose effected changes
in HDL cholesteral in patients with mixed hypercholesterol-
emia. A significant plasma CRP reduction was also foundin
thefirst 2 weeksof smvadtatin treatment in our patients. These
data suggest that acommon daily dose of simvastatin, espe-
cialy 40 mg, isan effective 2-week therapy for patientswith
mixed hypercholesterolemia, and that benefit to the vascular
endothelium can be derived quickly by areductionin plasma
CRPlevds.
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