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Abstract t 

Introduction Introduction 
Clinicall  data suggesting that larger decreases in low density lipoprotein cholesterol (LDL-
C)) result in greater reductions in coronary artery disease (CAD) events have led to the 
establishmentt of aggressive LDL-C targets for the treatment of hypercholesterolemia. 
Therefore,, the use of the highest registered dose of statins has increased considerably, 
notablyy in patients at the highest risk. However, data on the efficacy and safety of such 
dosess in an uncontrolled out-patient setting are scarce. We therefore set out to evaluate 
thee efficacy and the safety of the maximum dose of simvastatin, 80 mg, in patients with 
Familiall  Hypercholesterolemia (FH). 

Methods Methods 
Inn a retrospective cohort study we reviewed the data on 74 consecutive FH patients, 
referredd to the University Lipid Research Clinic in Amsterdam after at least 3 months 
therapyy with simvastatin 80mg. 

Results Results 
Thee overall mean reduction in TC was 33.6%, (p < 0.001), slightly higher for men than 
forr women, 35.8% versus 30.9%, respectively. Mean LDL-C levels significantly decreased 
fromfrom a mean 7.29 mmol/1 at baseline to 4.49 mmol/1 after treatment (38.3% reduction, p 
<< 0.001); for women the reduction was 34.0% and for men 40.3%. HDL-C increased 
11.2%% for women and 12.6% for men (p O.001), while median decreases in triglycerides 
rangedd from 23.4% for women to 26.9% for men, a 25.0% reduction for the whole study 
populationn (p = 0.001). 

Discussion Discussion 
Inn a non-controlled outpatient setting, simvastatin 80mg was well tolerated and produced 
sharpp reductions in LDL-cholesterol, total cholesterol and triglycerides, and significant 
elevationss of HDL-C. However, these lipoprotein changes were smaller than those 
reportedd in randomized controlled trials with the same dose of the drug, suggesting less 
compliancee even in this very high risk category of patients. 

94 4 



High-dosee simvastatin in a lipid clinic setting 

Introduction n 

Overr the past decade, the 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase 

inhibitorss (statins) have become invaluable in the treatment of hypercholesterolemia.1 

Severall  statin landmark trials showed that a reduction of LDL-cholesterol decreased the 

ratee of major cardiovascular events (MACE), cardiac deaths and non-fatal myocardial 

infarctions,, both in primary and secondary prevention.2 -3 A -5 These studies evaluated dosages 

off  10 to 40mg of simvastatin and pravastatine, albeit in heterogeneous patient groups. 

Inn 1988, simvastatin was the first commercially available HMG-CoA reductase inhibitor 

inn the Netherlands. Prescribed dosages of simvastatin ranged from 10 - 40 mg in our 

countryy with the majority (  75%) of all prescriptions at the lOmg dose. Since the 

registrationn in the late 90's of simvastatin 80 mg, specific patients were gradually switched 

too this maximum dosage in order to reach therapeutic goals. However, formerly it has 

beenn shown that the compliance of antihyperlipidemic drugs in primary care versus the 

clinicall  trial setting was significantly lower.67 Consequently, this negatively impacts on 

thee efficacy of the medication prescripted.8 Patients with Familial Hypercholesterolemia 

aree at very high risk and it was shown recently that aggressive lipid lowering treatment 

indicatedd and leads to regression of disease in this disorder.9 However, data on the efficacy 

andd safety in an uncontrolled outpatient setting are still scarce. In this study we present 

dataa on FH patients treated with simvastatin 80 mg in terms of long-term efficacy and 

safetyy in a Lipid Clinic environment. 

Patientss and methods 

Patients s 

Wee evaluated 74 FH patients, who were prescribed simvastatin 80mg as lipid-lowering 

therapyy for their severely 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 disease, 

hypertension,, cigarette smoking, diabetes mellitus A physical examination was performed 

recordingg vital parameters, pulse, blood pressure, height, weight, heart, lungs, abdomen, 

peripherall  pulses and xanthomas or xanthelasmata. When applicable, patients were 

providedd with information on how to improve their lifestyle; including advice on diet, 

smokingg cessation and exercise. The dietary advice was in accordance with the National 
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Dutchh Guidelines.10 Patients returned to the Lipid Clinic for evaluation and titration of 

medicationn after a minimum of 3 months treatment. 

Bloodd 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 B100, and to assess adverse effects such as increases in 

transaminasess and creatine phosphokinase (CPK). Plasma total cholesterol was determined 

byy an enzymatic colorimetric procedure using cholesterol esterase and cholesterol oxidase 

(CHOD-PAP,, Boehringer Mannheim, Mannheim Germany). HDL- cholesterol was 

determinedd after precipitation of apo B-containing lipoproteins, using phosphotungstic 

acidd and magnesium ions. Triglycerides were quantified by an enzymatic colorimetric 

proceduree using lipase, glycerokinase and glycerol-3-phosphate oxidase. Plasma LDL-

cholesteroll  was calculated using the Friedewald formula.1112 Routine blood chemistry 

testss were performed for aspartate aminotransferase (ASAT), alanine aminotransferase 

(ALAT) ,, gammaglutamyltransferase (yGT) and creatine phosphokinase (CPK). 

Efficacyy and Safety 
Thee primary objective of the study was to evaluate efficacy and safety of a daily single 

dosee simvastatin 80 mg in the clinical practice of a Lipid Clinic setting. The primary 

efficacyy analysis included percentage reduction of calculated LDL-C from baseline after 

att least 3 months treatment and on treatment LDL-C concentrations. Secondary efficacy 

variabless were total cholesterol, HDL-C and triglycerides. 

Safetyy was evaluated through assessment of laboratory determinations including increased 

ALAT,, ASAT, yGT and CPK. Elevations of > 3 times the upper limit of normal (ULN) 

forr ALAT, ASAT and yGT were considered to be clinically relevant. For CPK a cut of 

valuee of > 10 times the upper limit of normal was adopted. 

Dataa Collection / Database and Statistical analyses 
Alll  clinically relevant data were recorded on patient record forms and subsequently entered 

intoo a custom designed FoxPro® database. Subsets of data were extracted with the use 

standardd SQL query tools and exported to a statistical analysis software programme. 

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. 

Statisticall  analysis of efficacy and safety were performed. Changes of the mean from 
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baselinee inn lipid variables (median percent change for triglycerides) and changes in mean 

laboratoryy safety parameters were examined after at least 3 months with simvastatin 

80mg.. Changes from baseline were evaluated using a paired t-test for all parameters but 

thee triglycerides, for which a Wilcoxon rank-sum test was used. Changes from baseline 

weree evaluated using a paired t-test for all parameters. Male and female participants 

weree analysed both separately and combined. One way analysis of variance was used to 

comparee male versus female participants. A P-value <L0.05 was considered significant. 

SPSSS 10.1 (SPSS, Inc., Chicago, IL, USA.) statistical packages were used. 

Results s 

Wee evaluated 74 FH patients for whom baseline and on treatment lipid data were available. 

Thee mean age of the patients in this study was 50.8 years (range 27-78) and 55.9% were 

male.. Table 1 displays baseline characteristics by gender. Secondary prevention was 

warrantedd in 21 (28.4%) of the 74 patients because of a positive history for cardiovascular 

diseasee (acute myocardial infarction, coronary artery bypass grafts, percutaneous 

transluminall coronary angioplasty, transient ischaemic attack, cerebrovascular accident 

orr peripheral artery disease). 

Tablee 1. Baseline characteristics. 

Characteristics s 

Agee (y) 
Bodyy mass index (kg/m2) 
Systolicc blood pressure (mmHg) 
Diastolicc blood pressure (mmHg) 

Smoking g 
Diabetess mellitus 
Hypertension n 
Historyy of cardiovascular event 

Male e 
(n=43) ) 

47.77  12.2 
26.55 1 
1400 0 
855 1 

177 (39.5%) 
11 (2.3%) 
7(16.3%) ) 

133 (30.2%) 

Female e 
(n=31) ) 

55.00 9 
25.22  3.7 
1366 0 
833 2 

111 (35.5%) 
00 (0.0%) 
6(19.4%) ) 
88 (25.8 %) 

Alll patients 
(n=74) ) 

50.88 0 
26.00  3.5 
1388 0 
822 2 

288 (37.8%) 
11 (1.4%) 

133 (17.6%) 
211 (28.4%) 

Plus-minusPlus-minus values are means  standard deviation. Values for smoking, diabetes mellitus, hypertension 
andand cardiovascular are number of patients (percentage). 
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Lipidd results 
Lipidd and lipoprotein levels were comparable between males and females, except for 

HDL-CC (1.11 mmol/1 in males versus 1.33 mmol/1 in females, respectively: p=0.001) 

(tablee 2 and 3). As expected, mean LDL-C concentrations significantly decreased from 

7.288 mmol/1 at baseline to 4.49 mmol/1 after treatment with simvastatin 80mg for all 

patientss (38.3% reduction, p < 0.001); the LDL-C decrease for men reached 40.3% 

(7.299 to 4.35 mmol/1, p < 0.001) and for women 34.0% (7.25 to 4.72 mmol/1, p < 0.001). 

Thee overall reduction of TC was 33.6%, p<. 0.001), men showed a reduction of 35.8% 

(9.511 to 6.11 mmol/1) and women of 30.9% (9.80 to 6.77 mmol/1), p= n.s. Overall HDL-

CC increased 11.6%, 12.6% for men (1.11 to 1.25 mmol/1) and 11.2% for women (1.33 to 

1.488 mmol/1), p= n.s. Median decreases in triglycerides ranged from 26.9% for men to 

23.4%% for women (p=n.s.), a 25.0% reduction (p < 0.001 )for the whole study population. 

Apoo AI increase was 6.3% for men and 7.5% for women, p= n.s. for both. 

Interestingly,, there was a significant difference in ApoBlOO reduction between men and 

women,, 27.8% versus 17.1%, p= 0.002. 

Safetyy evaluation 
Simvastatinn 80mg 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 yGT increases of > 3 times ULN. With 

Tablee 2. Effects of simvastatin 80mg on plasma lipid and lipoprotein levels and safety parameters 
inn male FH patients. 

Parameters s 

Cholesteroll  (mmol/1) 
HDL-CC (mmol/1) 
LDL-CC (mmol/1) 
Triglyceridess (mmol/1) 
Apoo AI (g/1) 
ApoBlOOO (g/1) 

ALA TT (U/l) 
ASATT (U/l) 
yGTT (U/l) 
CPKK (U/l) 

baseline e 

9.511 (2.01) 
1.111 (0.24) 
7.29(1.73) ) 
1.711 (0.99) 
1.288 (0.23) 
2.233 (0.61) 

144 (6.2) 
10(2.9) ) 

222 (28.4) 
666 (53.2) 

simvastatin n 

6.111 (1.33) 
1.255 (0.26) 
4.35(1.42) ) 
1.255 (0.57) 
1.36(0.21) ) 
1.511 (0.23) 

20(11.7) ) 
144 (6.6) 

266 (25.0) 
933 (95.5) 

%% change 

-35.8 8 
+12.6 6 
-40.3 3 
-26.9 9 
++ 6.3 
-27.8 8 

++ 42.9 
++ 49.2 
++ 15.5 
++ 41.4 

/»-value e 

.000 0 

.000 0 

.000 0 

.001 1 

.330 0 

.001 1 

.002 2 

.010 0 

.223 3 

.051 1 

ValuesValues are mean (SD) except for triglycerides, values as median. HDL-C: High Density Lipoprotein 
cholesterol;cholesterol; LDL-C: Low Density Lipoprotein cholesterol; ApoAI: Apolipoprotein AI; apoBWO: 
apolipoproteinapolipoprotein B 100; ALAT: Alanine Aminotransferase; ASAT: Aspartate aminotransferase; ?GT: 
Gammaglutamyltransferase;Gammaglutamyltransferase; CPK: Creatine Phosphokinase. 
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regardd to muscular adverse events, after 3 months of treatment no patients developed 

persistentt CPK increases of > 10 times ULN. There were no cases of rhabdomyolysis in 

thiss cohort of patients. 

Tablee 3. Effects of simvastatin 80mg on plasma lipid and lipoprotein levels and safety parameters 
inn female FH patients. 

Parameters s 

Cholesteroll  (mmol/1) 
HDL-CC (mmol/1) 
LDL-CC (mmol/1) 
Triglyceridess (mmol/1) 
Apoo AI (g/1) 
ApoB100(g/l) ) 

ALAT(U/1) ) 
ASATT (U/l) 
yGTT (U/l) 
CPKK (U/l) 

baseline e 

9.800 (2.28) 
1.333 (0.34) 
7.255 (1.66) 
1.84(1.16) ) 
1.477 (0.25) 
2.200 (0.69) 

111 (6.5) 
99 (2.8) 
144 (8.7) 

44(16.1) ) 

simvastatin n 

6.777 (1.62) 
1.48(0.30) ) 
4.722 (1.82) 
1.411 (0.82) 
1.58(0.19) ) 
1.60(0.26) ) 

15(12.1) ) 
111 (3.6) 
144 (8.7) 

655 (34.7) 

%% change 

-30.9 9 
+11.2 2 
-34.9 9 
-23.4 4 
++ 7.5 
-17.1 1 

++ 36.4 
++ 22.2 
++ 11.0 
++ 47.7 

/*-value e 

.000 0 

.010 0 

.000 0 

.008 8 

.322 2 

.001 1 

.025 5 

.062 2 

.211 1 

.003 3 

ValuesValues are mean (SD) except for triglycerides, values as median. HDL-C: High Density Lipoprotein 
cholesterol;cholesterol; LDL-C: Low Density Lipoprotein cholesterol; ApoAI: Apolipoprotein AI; apoBWO: 
apolipoproteinapolipoprotein B JÖ0; ALAT: Alanine Aminotransferase; ASAT: Aspartate aminotransferase; ?GT: 
Gammaglutamyltransferase;Gammaglutamyltransferase; CPK: Creatine Phosphokinase. 

Discussion n 

Thiss study evaluated the efficacy and safety of simvastatin 80mg in FH patients in a non-

controlledd Lipid Clinic setting. The results clearly demonstrate that in these patients 

simvastatinn 80mg produced substantial LDL-cholesterol reductions of around 40%. Total 

cholesteroll  and triglycerides were reduced by 33.6 and 25.0%, respectively, and HDL-C 

wass significantly elevated by 11.6%. The safety profile of simvastatin 80 mg was favorable 

andd showed similar incidences of laboratory adverse events as previously reported in 

simvastatinn trials with dosages ranging from 10 -80 mg.21318 Serious adverse events 

suchh as rhabodmyolysis did not occur. 

Inn recent years a number of clinical trials have evaluated the efficacy and safety of 

simvastatinn 80mg. In 1998, Stein et al. showed that 24-weeks of treatment with simvastatin 

80mgg produced an average LDL-C reduction of 46%, triglycerides decreased 25% and 

HDL-CC increased 6.1%.13 Crouse and co-workers compared the efficacy of simvastatin 

andd atorvastatin towards HDL-C and Apo AI. Patients who received simvastatin 80 mg 
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achievedd LDL-C and triglyceride reductions of 49.2% and 25.2%. HDL-C increased 

6.6%.144 Ose and co-workers recently described the increased efficacy of simvastatin 

80mgg compared to a dosage of 40mg in a large cohort of 1105 hypercholesterolemic 

patients.. After 48 weeks of treatment LDL-C decreased by 46% and triglycerides by 

22%,, HDL-C increased 11%.15 Stein et al. showed similar results in patients with mixed 

hyperlipidemia:: after 6 weeks treatment with simvastatin 80mg, LDL-C reductions 

reachedd 35.5%, triglycerides 33.0% and HDL-C increased 15%.16 Very recently Miller 

ett al. also showed beneficial effects of simvastatin 80mg in mixed hyperlipidemia. In 

thiss study of 20 subjects LDL-C was lowered by 50%, triglycerides 32% and HDL-C 

increasedd 21%.17 Davidson et al. compared six-week treatment of simvastatin 80mg to 

160mgg in 156 patients with elevated cholesterol levels. The effect of 80mg in this short-

termm study was 47% reduction of LDL-C and 23% of triglycerides, while HDL-C was 

raisedd 7%.18 In these controlled trials, the LDL-C reductions reported range from 35 to 

50%,, triglycerides reductions ranged from 22 to 33% for both hypercholesterolemia and 

mixedd hyperlipidemia, while HDL-C elevations ranged from 6.1 to 21%. We did not 

achievee the superior results for LDL-cholesterol, total cholesterol and triglycerides as 

reportedd in randomized controlled trials for simvastatin 80mg. In contrast, the HDL-

cholesteroll  increase was higher than reported in most studies. 

Patientss treated at the Lipid Clinic were not subjected to frequent visits, pill counts or 

intensivee dietary counselling, actions and attitudes that could enhance compliance and 

stimulatee adherence to an optimal lifestyle. It is well-known that rates of discontinuation 

off  lipid-lowering drugs prescribed in primary care setting are generally much higher 

thann those reported in randomized clinical trials.8 Reports from a Health Maintenance 

Organizationn (HMO) in the United States suggested that women, patients with 

concomitantt disorders, and patients who use multiple medications are less likely to be 

compliant.. Also, patients who self-report good compliance with previous medications 

aree more likely to comply.19 

Thee superior HDL-C increase is possibly related to the fact that only FH patients were 

includedd in this study. 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 

thesee patients.20 21 Patients with low HDL-C concentrations respond with greater HDL-

CC increases after simvastatin treatment, which could have resulted in the 15% increase 

seenn in our patients.14 
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Conclusions s 

Inn patients with FH simvastatin 80mg proved to be safe and effective. Efficacy in terms 

off  LDL-C, total cholesterol and triglyceride reductions, was somewhat less than previously 

reportedd in randomised controlled trials. No serious adverse events were reported. 

Laboratoryy safety parameters showed slight increases of transaminases and CPK 

concentrationss but these were not considered clinically relevant. 
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