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SUMMARY Y 

Objectives:: Clinical data suggesting that larger decreases in low density lipoprotein cho-
lesteroll  (LDL-C) result in greater reductions in coronary heart disease events have led to 
thee establishment of aggressive LDL-C targets for the treatment of hypercholesterolemia. 
Inn view of this, the efficacy and safety of a new maximum dose of simvastatin, 80 mg 
weree evaluated in 237 consecutive hypercholesterolemic patients. 

Patientss and design: In this study we review in retrospective the data on 231 hypercho-
lesterolemicc patients of the Lipid research clinic after at least 3 months therapy with sim-
vastatinn 8omg. For 100 patients it was possible to evaluate the effect of simvastatin 8omg 
comparedd to off lipid-lowering medication profiles. 

Results:: Overall LDL-C levels significantly decreased from a mean 7.11 mmol/1 at 
baselinee to 4.03 mmol/1 after treatment (39.0% reduction, p<o.ooi); for women the 
reductionn was 41.3% and for men 37.3%. The overall mean reduction in TC was 33.8%, 
(p<o.ooi),, slightly higher for men compared to women, 35.3% versus 31.6%, respectively. 
HDL-CC increased 15.1% for women and 15.0% for men fp<o.ooi) Median decreases in 
triglyceridess ranged from 16.1% for women to 25.6% for men, a 20.0% reduction for the 
wholee study population (p=o.ooi) 

Conclusion:: In a non-controlled lipid clinic setting simvastatin 8omg is well tolerated 
inn patients with primary hypercholesterolemia and produces great reductions in LDL-
cholesterol,, total cholesterol and triglycerides, and significantly elevates HDL-C. 
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INTRODUCTION N 

InIn 1988, a Lipid Research Clinic (LRC) was established at the Slotervaart hospital in 
Amsterdam,, The Netherlands. This LRC is a referral for patients with premature coro-
naryy artery disease (CAD) and severe dyslipidemia. In the period between 1988 and 2000 
approximatelyy 6000 consecutive new patients were evaluated. The majority of these 
patientss were diagnosed with a primary, genetic dyslipidemia and were severely at 
increasedd risk of premature CAD. Most of these patients diagnosed with Familial Hyper-
cholesterolemiaa (FH) or Familial Combined Hyperlipidemia (FCH) do not reach LDL-C 
targetss and require aggressive lipid lowering therapy. 

Overr the past decade the 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reduct-
asee inhibitors (so called statins) have become invaluable in the treatment of hypercholes-
terolemia.11 Several statin landmark trials showed that the reductions of low-density lipo-
proteinn cholesterol (LDL-C) decreased the rates of major cardiovascular events (MACE), 
cardiacc death and non-fatal myocardial infarction, both in primary and secondary preven-
tion.2-55 Statins have been extensively studied since their introduction. Most studies evalu-
atedd modest dosages of 10 to 4omg. In 1988, simvastatin was the first commercially avail-
ablee HMG-CoA reductase inhibitor in the Netherlands. In the last decade prescribed 
dosagess of simvastatin ranged form 10-40 mg in our country with the majority (  75%) 
off  all prescriptions at the iomg dose. During this period simvastatin proved to be a safe 
andd well tolerated drug. Patients exposed at severely elevated cholesterol levels with no 
adversee effects of the lower dosages were gradually switched to the maximum dosage of 
simvastatinn 80 mg once daily. In this study we are presenting data of patients treated with 
thiss maximum dosage in order to study long-term efficacy and safety in a non-controlled 
environment. . 

PATIENTSS A N D METHODS 

Patients Patients 
Inn total 231 patients with severe hypercholesterolemia could be evaluated in this retro-
spectivee cohort study. They were men, and women who attended the LRC between 1997 
andd 2000 and were prescribed simvastatin 8omg as lipid-lowering therapy for their 
severelyy elevated LDL-C levels. 

Duringg the first visit a full medical history and detailed family history was recorded. 
Riskk factors include history of coronary heart disease, stroke and peripheral artery dis-
ease,, hypertension, cigarette smoking, diabetes mellirus A physical examination was per-
formedd recording vital parameters, pulse, bloodpressure, length, weight, heart, lungs, 
abdomen,, peripheral pulse and xanthomas or xanthelasmata. When applicable, patients 
weree provided with information on how to improve their lifestyle; including advice on 
diet,, smoking cessation and exercise The dietary advice was in accordance with the 
Nationall  Dutch Guidelines (Richtlijnen Goede Voeding).12 Patients returned to the LRC 
forr evaluation and titration of medication after a minimum of 3 months treatment. 

BloodBlood sampling and determination of plasma lipids 
Alll  venous blood samples were obtained in the fasting state (10-12 hours) for analysis of 
plasmaa lipids and lipoproteins: total cholesterol, LDL-cholesterol, HDL-cholesterol and 
triglycerides,, apo Al , apo Bioo and to assess adverse effects such as increases in 
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transaminasess and creatine phosphokinase (CPK). Plasma total cholesterol was deter-
minedd by an enzymatic colorimetric procedure using cholesterol esterase and cholesterol 
oxidasee (CHOD-PAP, Boehringer Mannheim, Mannheim Germany). HDL- cholesterol 
wass determined after precipitation of apo B-containing lipoproteins, using phosphotung-
sticc acid and magnesium ions. Triglycerides were quantified by an enzymatic colorimetric 
proceduree using lipase, glycerokinase and glycerol-3-phosphate oxidase. Plasma LDL-cho-
lesteroll  was calculated using the Friedewald formula.1314 Routine blood chemistry tests 
weree performed for aspartate aminotransferase (ASAT), alanine aminotransfrase (ALAT), 
gammaglutamyltransferasee (gGT) and creatine phosphokinase (CPK). 

EFFICACYY AND SAFETY 

Thee primary objective of the study was to evaluate efficacy and safety of a daily single dose 
simvastatinn 80 mg in the clinical practice of a lipid clinic setting. The primary efficacy 
analysiss included percentage reduction of calculated LDL-C from baseline after at least 3 
monthss treatment and on treatment LDL-C concentrations. Secondary efficacy variables 
weree total cholesterol, HDL-C and triglycerides. 

Safetyy was evaluated through assessment of laboratory determinations including 
increasedd plasma concentrations of alanine aminotransferase (ALAT), aspartate ami-
notransferasee (ASAT), gammaGT (gGT) and creatine phosphokinase (CPK). Elevations of 
>> 3 times the upper limit of normal for ALAT, AS AT and gGT were considered to be clin-
icallyy relevant. For CPK a cut of value of > 10 times the upper limit of normal was 
adopted. . 

DATAA COLLECTION / DATABASE AND STATISTICAL ANALYSIS 

Alll  clinically relevant data was recorded on patient record forms and subsequently 
enteredd into a custom designed FoxPro database. Sub sets of data were extracted with the 
usee standard SQL query tools and exported to a statistical analysis software program 

Efficacyy was analysed on the basis on the intention-to-treat principle, all patients with 
baselinee and/or at least one on treatment laboratory measurements were included. Statis-
ticall  analysis of efficacy and safety were performed. Changes of the mean from baseline 
inn lipid variables (median percent change for triglycerides) and changes in mean labora-
toryy safety parameters were examined after at least 2 weeks treatment with simvastatin 
8omg.. Changes from baseline were evaluated using a paired t-test for all parameters. 
Malee and female participants were analysed both separately and combined. A p-value 
=0.055 was considered significant. SPSS 10.0.07 (SPSS, Inc., Chicago, IL, USA.) statistical 
packagess were used. 

RESULTS S 

Fromm 1997 to 2000 a total of 231 hypercholesterolemic were prescribed simvastatin 
8omg.. Of these 231 patients screened, baseline and on treatment lipid data were available 
forr 100 patients. In 131 patients no laboratory data was available off lipid lowering medi-
cation.. These patients were referred to the LRC after lipid-lowering drugs were initiated 
byy their general practitioner. In these patients medication was adjusted to achieve LDL-
cholesteroll  treatment goals of < 3.0 mmol/1. The mean age of the evaluated patients was 
46.00 years (range 17-75) an(^ 56.7% were male. The majority of patients were diagnosed 
withh familial hypercholesterolemia (FH), 195 (82.6 %), and 33 (14.0 %) were diagnosed 
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withh familial combined hyperlipidemia (FCH). The remainder of the patients had famil-
iall  dysbetalipoproteinemia and familial defective apoB35oo. Table 1 displays baseline 
characteristicss by gender. Of all 231 patients a number of patients needed secondary pre-
ventionn after 13.9 % had suffered from a myocardial infarction, 8.4% had undergone sur-
geryy for coronary artery bypass grafting (CABG), 6.8% had undergone percutanous 
transluminall  coronary angioplasty (PTCA), 3.0% had suffered from a transient ischaemic 
attackk (TLA), 2.1 % cerebrovascular accident (CVA) and 3.4% of the patients suffered from 
peripherall  artery disease. 

LIPIDD RESULTS 

Thee lipid and lipoprotein levels were comparable between the males and females group, 
exceptt for HDL-C (1.10 versus 1.35 mmol/1, respectively: p=o.ooi) and triglycerides (2.33 
versuss 1.66 mmol/1, respectively: p=o.2o6) {table 2 and 3). As expected, the mean LDL-C 
concentrationss significantly decreased from 7.11 mmol/1 at baseline to 4.13 mmol/1 after 
treatmentt with simvastatin 8omg for all patients (39.0% reduction, p<o.ooi); the LDL-C 
decreasee for women reached 41.3% (7.23 to 4.13 mmol/1, p<o.ooi) and for men 37.3% 
(7.022 to 3.96 mmol/1, p<o.ooi). The overall reduction of TC was 33.8%, p<o.ooi), men 
showedd a greater reduction compared to women 35.3% (9.14 to 5.76 mmol/1) versus 
31.6%% (9.25 to 6.17 mmol/1), respectively. Overall HDL-C increased 15.1%, 15.0% for men 
(1.100 to 1.23 mmol/1) and 15.1% for women (1.35 to 1.51 mmol/1), p=n.s. Median decreases 
inn triglycerides ranged from 16.1% for women to 25.6% for men, a 20.0% reduction for 
thee whole study population (p=o.45). Apo AI increase was 6.3% for men and 7.5% for 
women,, p=n.s. for both. 

Interestingly,, there was a significant difference in ApoBioo reduction between men 
andd women, 27.8% versus 17.1%, 0=0.002. 

SAFETYY EVALUATION 

HMG-CoAA reductase inhibitors in general and Simvastatin in particular have been infre-
quentlyy found to cause adverse events related to liver function, marked but usually 
asymptomaticc increases in transaminases, and related to muscle such as myopathy char-
acterizedd by muscle pain and weakness. 

Simvastatinn 8omg was well tolerated in this group of patients. Table 2 and 3 show the 
changess in laboratory safety parameters. After a minimum of 3 months of treatment 
theree were no patients with ALAT, ASAT or gGT increases of >3 times ULN. With regard 
too muscular adverse events, after 3 months of treatment no patients developed persistent 
CPKK increases of >io times ULN. There were no cases of rhabdomyolysis in this cohort 
off  patients. 

DISCUSSION N 

Inn recent years a number of clinical trials have evaluated the efficacy and safety of simvas-
tatinn 8omg. In 1998 Stein et al. showed that 24-weeks of treatment with simvastatin 
8omgg produced an average LDL-C reduction of 46%, triglycerides decreased 25% and 
HDL-CC increased 6.i%.6 Crouse and co-workers compared the efficacy of simvastatin and 
atorvastatinn on HDL-C and Apo AI. Patients who received simvastatin 80 mg achieved an 
LDL-CC and triglyceride reduction of 49.2% and 25.2%. HDL-C increased 6.6%.7 Ose and 
co-workerss recently described an the increased efficacy of simvastatin 8omg compared to 
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Tablee 1 Baseline characteristics 

Characteristics s 

Agee (y) 

Bodyy mass index (kg/m ) 

Systolicc blood pressure (mmHg) 

Diastolicc blood pressure (mmHg) 

Smoking g 

Diabetess mellitus 

Hypertension n 

Historyy of cardiovascular event 

Male e 

{"=131) ) 

444 1 
26.77 3 

1388 0 

844 4 

544 (56.8%) 

11 (0.76%) 

20(15.3%) ) 

377 (28.2%) 

Female e 
(n=100) ) 

488 4 

25.44 6 

1377 0 

822 8 

411 (43.2%) 

11 (1.0%) 

18(18.0%) ) 

211 (21.0%) 

Alll patients 
(11=231) ) 

466 3 

26.11  3.5 

1377 0 

2 2 

95(41.1%) ) 

22 (0.87%) 

38(16.5%) ) 

588 (25.1%) 

Valuess are given in mean  SD or number of patients with percentage between brackets for smoking, diabetes 
mellitus,, hypertension and cardiovascular event. Cardiovascular event denotes acute myocardial infarction, coronary 
arteryy bypass grafts, percutaneous transluminal coronary angioplasty, transient ischaemic attack, cerebrovascular 
accidentt or peripheral artery disease. 

Tablee 2 Effects of simvastatin 80mg on plasma lipid and lipoprotein levels and safety 
parameterss in male patients 

Parameters s 

Cholesteroll (mmol/l) 

HDL-CC (mmol/l) 

LDL-CC (mmol/l) 

Triglyceridess (mmol/l) 

ApoAI(g / l ) ) 
ApoBiooo (g/l) 

ALATT (U/l) 
ASS AT (U/l) 

YGTT (U/l) 

CPKK (U/l) 

Baseline e 

9.14(1.72) ) 

1.10(0.30) ) 

7.02(1.91) ) 

1.70(3.00) ) 

1.28(0.23) ) 

2.233 (0.61) 

15(6.1) ) 

111 (2.8) 
19(11.3) ) 

744 (53.4) 

Simvastatinn 80mg 

5.766 (0.86) 

1.233 (0.25) 

3.966 (0.82) 

1.555 (1.36) 

1.366 (0.21) 

1.511 (0.23) 

26(13.9) ) 
19(7.7) ) 

355 (41.6) 

110(79.8) ) 

%% Change 

-35.3 3 

+15.0 0 

-37.3 3 

-25 .6 6 

++ 6.3 

-27 .8 8 

p-value e 

.000 0 

.001 1 

.000 0 

.005 5 

N.S. . 

.001 1 

Valuess are given as means with standard deviations (SD) between brackets except for triglycerides, values as 
medians.. HDL-C denotes High Density Lipoprotein Cholesterol, LDL-C denotes Low Density Lipoprotein Cholesterol; 
ApoAll denotes apolipoprotein Al; apoBioo denotes apolipoprotein B TOO; ALAT denotes Alanine Aminotransferase; 
ASATT denotes Aspartate Aminotransferase; 7CT denotes gammaglutamyltransferase; CPK denotes Creatine 
Phosphokinase. . 

aa dosage of 40mg in a large cohort of 1105 hypercholesterolemic patients. After 48 weeks 
off  treatment LDL-C decreased by 46% and triglycerides 22%. HDL-C increased n%.8 

Steinn et al. showed similar results in a in patients with mixed hyperlipidemia: after 
66 weeks treatment with simvastatin 8omg LDL-C reductions reached 35.5%, triglycerides 
33.0%% and HDL-C increased i5%.9 Very recently Miller et al. also showed beneficial effect 
off  simvastatin 8omg in mixed hyperlipidemia. In this study of 20 subjects LDL-C was 
loweredd by 50%, triglycerides 32% and HDL-C increased 2i%.10 Davidson et al. compared 
six-weekk treatment of simvastatin 8omg to i6omg in 156 patients with elevated choles-
teroll  levels. The effect of 8omg in this short-term study was 47% reduction of LDL-C and 
23%% of triglycerides, while HDL-C was raised y%.n 
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Tablee 3 Effects of simvastatin 80mg on plasma lipid and lipoprotein levels and safety 
parameterss in female patients 

Cholesteroll (mmol/l) 
HDL-CC (mmol/l) 
LDL-CC (mmol/l) 
Triglyceridess (mmol/l) 
ApoAI(g/ l ) ) 
ApoBiooo (g/l) 

ALATT (U/l) 
ASATT (U/l) 
YGTT (U/l) 
CPKK (U/l) 

Baseline e 

9.255 (2.01) 
1.355 (0.36) 
7.233 (1.89) 
1.29(0.96) ) 
1.47(0.25 5 
2.200 (0.69) 

111 (5.3) 
99 (2.5) 
133 (9.7) 

466 (25.2) 

Simvastatinn 80mg 

6.17(1.05) ) 
1.511 (0.29) 
4.13(1.05) ) 
1.09(0.85) ) 
1.58(0.19) ) 
1.60(0.26) ) 

16(8.8) ) 
155 (5.9) 
199 (13.7) 
777 (53.5) 

%% Change 

-31.6 6 
+15.2 2 
-41.3 3 
-15.1 1 
++ 7.5 
-17.1 1 

p-value e 

.000 0 

.001 1 

.000 0 

.031 1 

n.s. . 
.001 1 

Valuess are given as means with standard deviations (SD) between brackets, except for triglycerides, values as 
medians.. HDL-C denotes High Density Lipoprotein Cholesterol, LDL-C Low Density Lipoprotein Cholesterol; ApoAl 
denotess apolipoprotein Al; apoBioo denotes apolipoprotein B100; ALAT denotes Alanine Aminotransferase; ASAT 
denotess Aspartate Aminotransferase; yCT denotes gammaglutamyltransferase; CPK denotes Creatine 
Phosphokinase. . 

Inn these clinical trials the LDL-C reductions reported range from 35 to 50%, triglycerides 
reductionss ranged from 22 to 33% for both hypercholesterolemia and mixed hyperlipi-
demia,, while HDL-C elevations ranged from 6.1 to 21%. 

Thiss study evaluated the efficacy and safety of simvastatin 8omg in a non-controlled 
lipidd clinic setting. The results clearly demonstrate that in patients with primary hyperc-
holesterolemiaa simvastatin 8omg produced substantial LDL-cholesterol reductions of 
38.9%.. Total cholesterol and triglycerides were reduced 33.8 and 20.0%, respectively, and 
HDL-CC was significantly elevated by i5.i%L. Although comparable we did not achieve the 
superiorr results for LDL-cholesterol, total cholesterol and triglycerides as reported in ran-
domizedd controlled trials. In contrast, HDL-cholesterol increase was impressive and 
higherr than reported in most studies. 

Thee safety profile of simvastatin 80 mg was favorable and showed similar incidences 
off  laboratory adverse events as previously reported in simvastatin trials with dosages 
rangingg from 10-80 mg.2,6'11 Serious adverse events such as rhabodmyolysis were not 
reported. . 

Patientss treated at the LRC were not subjected to frequent visits, pill counts or inten-
sivee dietary counselling. Actions and attitudes that could enhance compliance and stimu-
latee adherence to an optimal lifestyle. It is well-known that rates of discontinuation of 
Upid-loweringg drugs prescribed in primary care setting are generally much higher than 
thosee reported in randomised clinical trials.15 Reports from a Health Maintenance Organ-
izationn (HMO) in the United States suggested that among others women, patients with 
coo morbidities, and patients who use multiple medications are less likely to be compliant. 
Alsoo patients who self-report good compliance with previous medications are more likely 
too comply.16 

Thee superior HDL-C increase is possibly related to the large number of FH patients 
includedd in this cohort. Patients suffering from FH are characterized by an increased 
LDL-CC > 95th percentile for age and sex. Additionally, low HDL-C is not uncommon in 
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thesee patients.1718 Patients with low HDL-C concentrations respond with greater HDL-C 
increasess after simvastatin treatment.7 

Ann important limitation of the present study is the absence of baseline lipids and lipo-
proteinn concentration before the commencement of lipid lowering drugs. In patients who 
alreadyy suffered from cardiovascular disease the lipid lowering medication could not be 
withdrawnn because of the potential harm associated with increased lipid levels. In pri-
maryy prevention this risk seems to be of less importance but cannot be ruled out. If 
patientss objected to the proposed temporary discontinuation of their lipid lowering medi-
cationn this was not executed. 

CONLUSIONS S 

Inn patients with primary hypercholesterolemia simvastatin 8omg proved to be safe and 
effective.. Showing comparable efficacy in LDL-C, total cholesterol and triglyceride reduc-
tionss as previously reported in randomised controlled trials. The effect on HDL-C proved 
too be superior compared to previous reports. No serious adverse events were reported. 
Laboratoryy safety parameters showed slight increases of transaminases and CPK concen-
trationss but this were not considered clinically relevant. 
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