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CHAPTER R 

Baselinee lipid values partly determine the response to 

high-dosee simvastatin in patients with familial 

hypercholesterolemia a 

Atherosclerosiss 2002;164:347-354 

Pernettee R.W de Sauvage Nolting1, Rudolf J. A. Buirma2, Barbara A. Hutten3, John J.P. 

Kastelein',, and the Dutch ExPRESS investigators group. 
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ABSTRACT T 

BACKGROUND D 

Statinss decrease low-density lipoprotein cholesterol (LDL-C), and additionally, reduce 

triglyceridess (TG) and raise high-density lipoprotein cholesterol (HDL-C) levels. This 

studyy evaluated the frequency of abnormal TG and HDL-C] levels in patients with 

classicall  familial hypercholesterolemia (FH) and assessed therapeutic response at 

differentt baseline levels of these lipoproteins after one-year of statin therapy. 

METHODSS AND RESULTS 

Afterr a washout period of 6 weeks, all patients started monotherapy with 80 mg 

simvastatin.. A total of 508 FH patients were included and mean LDL- C levels (8.37 

 2.12 mmol/L) were severely elevated. Remarkably, LDL- C reduction was dependent 

onn baseline LDL- C levels ranging from 51.1 to 45.5% in the top versus the bottom 

thirdd of the LDL- C distribution. Unexpected in FH, elevated baseline TG levels 

weree seen in 30% and low HDL-C levels in 15% of all patients. Also, changes in 

thesee lipoproteins were dependent on baseline levels; TG reduction was 40.7 versus 

22.2%% in patients with elevated versus normal levels, while HDL-C increase was 

29 .1%% versus 11.4% in patients with low versus normal HDL-C levels. 

CONCLUSIONS S 

FHH patients with the worst lipoprotein profile showed the greatest benefit from 

high-dosee simvastatin treatment, since changes in these parameters were partly 

determinedd by baseline lipid levels. 
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I N T R O D U C T I O N N 

Familiall  Hypercholesterolemia (FH) is an autosomal dominant disorder of lipoprotein 

metabolismm and affects approximately 1 in 400 people in the Netherlands.' In this 

condition,, mutations in the low-density lipoprotein (LDL) receptor gene, located on 

thee short arm of chromosome 19, cause a reduction in die clearance of LDL-cholesterol 

(LDL-C),, which consequendy leads to a rise in LDL- C levels. Prolonged exposure to 

elevatedd LDL- C levels predisposes to the development of atherosclerosis.2 Therefore, 

FHH patients are at increased risk of developing premature coronary artery disease 

(CAD).. Typically, approximately 45% of male and 20% of female FH patients have 

documentedd CAD by the age of 50.3 These patients require intensive lipid-lowering 

treatmentt to bring their extremely elevated LDL- C down to recommended levels. 

Statinss mainly decrease LDL- C levels by means of inhibition of intracellular cholesterol 

synthesis,, which subsequendy leads to an upregulation of LDL-receptor synthesis.4 

However,, statins have additional effects such as the reduction of triglycerides (TG) 

andd the elevation of high-density lipoprotein cholesterol (HDL-C) levels.^-6 These TG 

reductionss seem influenced by baseline TG levels.7 However, less is known about the 

determinantss of the HDL-C response to statins/' Larger HDL-C increases were reported 

inn patients with lower baseline HDL-C levels (< 0.91 mmol/L).M,'J In contrast, LDL- C 

reductionss do not seem to depend on baseline LDL-C, at least in non-FH dyslipidemias.1" 

Initially ,, FH patients were thought to be only affected by elevated LDL- C levels, but, 

elevatedd TG and low HDL-C levels are also encountered." It was shown that apart 

fromm the LDL clearance defect, FH patients also exhibit an overproduction of LDL 

andd VLD L particles.12 The LDL-receptor alters the proportion of apolipoprotein B 

(apoB)) that escapes co- or post-translational presecretory degradation and mediates 

thee re-uptake of newly secreted apoB -containing lipoprotein particles.11 Furthermore, 

FHH patients are known to have elevated levels of triglyceride-rich lipoprotein remnants.14 

Moreover,, in FH patients HDL-C levels are slighdy lower (0.10 mmol/L) than 

controls.155 A stable isotope study showed that HDL clearance is enhanced in FH.16 

Inn that study, an increase of HDL-apolipoprotein A-I (apoA-I) fractional catabolic 

ratee was found and HDL plasma levels were maintained through an increased HDL-

apoA-II  production rate. Since increased cholesterolesterrtransfer protein (CETP) 

activityy is reported in FH patients, apoA-I catabolism could also be enhanced through 

CETP-mcdiatedd exchange of cholesteryl ester from HDL to LDL.17 
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Becausee both elevated TG and low HDL-C levels are CAD risk factors, FH patients 

withh either one or both of these are at an even more extreme risk of premature 

cardiovascularr disease (CVD). FH patients with manifest CVD have significant lower 

HDL- CC levels'" and higher TG levels.V) Therefore therapy should ideally include, 

apartt from reduction in LDL- C levels, normalization of the entire lipoprotein profile. 

Statinss are known to decrease VLD L and LDL production2" and the upregulation of 

LDL-receptorss lead to more degradation of newly synthesized apoB.'3 We, therefore, 

sett out to study the entire lipoprotein profile and its relationship to statin therapy. 

Inn this study, stringent inclusion criteria were used to include only FH patients. 

However,, FH patients with elevated TG levels were allowed in if these patients met the 

criteriaa for FH and no exclusion criteria were applied for HDL-C levels either. This 

createdd a unique opportunity to evaluate, firstly, the frequency of abnormal TG and 

HDL- CC levels in FH patients and, secondly, to assess the therapy response at different 

baselinee levels of these lipoproteins after one year of therapy with simvastatin 80 mg. 

M E T H O D S S 

Studyy subjects 

Forr this open label multicenter study FH patients were recruited from 37 Lipid Clinics 

throughoutt the Netherlands. Patients were included if they met the following criteria: 

alll  patients had to have either a molecular diagnosis for FH or were diagnosed with 

definitee FH and had to have 6 or more points, according to an algorithm to allow 

standardizationn of the diagnosis of FH based on clinical findings, personal and familial 

clinicall  history and biochemical parameters (table l)21; at least 18 years of age; and 

patientss with a history of myocardial infarction (MI) , coronary artery bypass graft or 

percutaneouss transluminal coronary angioplasty could be included if the physician 

thoughtt it was medically justified for the patient to have a washout period. Patients 

weree excluded if they had homozygous FH, inadequately controlled diabetes, unstable 

anginaa or intermediate coronary syndrome or clinically significant ventricular 

arrhythmiaa at study entry or MI within the past 3 months. The Ethics Committees 

off  all the 37 centers approved the protocol and written informed consent was obtained 

fromm all participants. 
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Tablee 1. Diagnosis of familial hypercholesterolemia 

Familyy history 

Firstt degree relative known with premature* CVD 1 

Firstt degree relative known with LDL-cholesterol >95'h percentile 

or r 

Firstt degree relative with tendon xanthomata and/or arcus cornealis 2 

Childrenn below 18 years, with LDL-cholesterol >95th percentile 

Clinicall history 

Patientt has premature*  CAD 2 

Patientt has premature*  cerebral or peripheral vascular disease 1 

Physicall examination 

Tendonn xanthomata 6 

Arcuss cornealis below the age of 45 yrs 4 

Laboratoryy analysis 

LDL-cholesterol l 

LDL-cholesterol l 

LDL-cholesterol l 

LDL-cholesterol l 

mmollmmoll I 

>8.5 5 

6.55 - 8.4 

5.00 - 6.4 

4.00 - 4.9 

mg/dl mg/dl 

>330 0 

2500 - 329 

1900 - 249 

155-- 189 

DNA-analysis s 

Functionall  mutation low-density lipoprotein receptor gene present 

Diagnosiss of FH: 

Certainn when >8 points 

Probablee when 6-8 points 

Possiblee when 3-5 points 

Inn every category the highest possible applicable score should be given, but within one category no more 
thann one number can be given. * Premature indicates men<55 vrs or women <60yrs, CVD, cardiovascular 
disease e 

Studyy design 

Afterr a washout period of six weeks, patients were started on monotherapy with 

simvastatinn 80 mg, one tablet once daily, for the duration of two years. No other 

lipi dd lowering medication was allowed. Medical history, physical examination and 

additionall  risk factors for CVD as well as laboratory analysis of lipid and lipoprotein 

levelss and routine safety parameters were obtained in all patients. The biochemical 

analysess of lipid levels and safety parameters were performed in the hospitals 
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themselvess at each of the eight clinic visits (at weeks: - 6 ,1 ,6 ,12, 24 and years: 1, VA 

andd 2) and were standardized by a virtual central laboratory. The apolipoprotein 

determinationss were performed in the Academic Medical Center in Amsterdam at 

baseline,, after one year and after two years. The evaluation was done after one year 

off  treatment because apolipoproteins were measured at that time point at first after 

startt of therapy. Al l patients were on a modest lipid-lowering diet, comparable to 

N C EPP step I, and during the study considerable attention was focused on dietary 

adherence.. Drug compliance was performed by tablet count but results arc presented 

onn intention to treat basis. 

Biochemicall analysis 

Bloodd samples were taken in the morning after an overnight fast. Total plasma 

cholesteroll  (TC), HDL-C and TG and safety parameters were routinely determined 

inn the different laboratories and standardized by a virtual central laboratory. LDL- C 

wass calculated using the Friedewald formula.22 In case of elevated TG levels >8.0 

mmol /L,, HDL-C and LDL- C levels were considered immeasurable. ApoA-I and 

apoBB were determined by an immunological rate-nephelometric procedure using a 

polyclonall  goat anti-human antibody (Array protein system, Beekman Coulter, 

Netherlands).. ^ 

Statisticall analysis 

Thee percentage changes in lipids and lipoproteins were calculated for each patient. 

Meann values in baseline lipids and lipoproteins for the different quartiles were 

comparedd using the one-way ANOVA test. Parameters with a skewed distribution 

(TG)) were compared using the Kruskal-Wallis test. Mean values in lipids and 

lipoproteinss were compared between two groups with different baseline levels for 

HDL- CC (< 0.90 and > 0.90 mmol/L) and TG (< 2.20 and >2.20 mmol/L) separately 

usingg the two-sample t-test. TG levels and changes were compared by the non-

parametricc Mann-Whitney test. TG correlations were evaluated by Spearman-rank. 
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RESULTS S 

Baselinee characteristics and lipids of the total cohort 

AA total of 546 FH patients were considered for inclusion. Of these, 508 patients met 

thee inclusion criteria and received simvastatin 80 mg. Ages ranged from 18 to 80 

yearss (mean age 47.4  13.2 years). Slightly more males (56.1%) than females were 

included.. The prevalence of patients with a history of cardiovascular disease was 

37.4%% with a mean age of onset of 46.5 years. With regard to the risk factors, the 

presencee of current smokers was 26%, and the presence of diabetes was 2.0%. In 

15.6%% of patients hypertension was present and 65.4% had a family history of premature 

CAD.. At physical examination mean body mass index was 25.8  3.5 kg/m2 and 

xanthomass were found in 43.9% of all patients. 

Meann TC (10.50 6 mmol/L) and LDL- C (8.37 2 mmol/L) levels were, as 

cann be expected in FH patients, severely elevated. In comparison, TC and LDL- C 

levelss were 5.49 and 3.56 mmol/L, respectively in 3403 Dutch controls.24 HDL-C levels 

(1.222  0.35 mmol/L) were in the normal range as compared to the controls (1.20 

mmol/L)) and TG levels (median of 1.80 mmol /L and mean of 2.07 mmol/L) were 

elevatedd compared to the mean TG in the controls (1.66 mmol/L). Furthermore, baseline 

TGG levels correlated with body mass index (r=0.31; p<0.0001). Mean apoA-I levels 

weree 1.22  0.21 g /L and mean apoB 1.98  0.44 g/L, the former within the normal 

rangee and the latter elevated as can be expected. Unfortunately, in three patients baseline 

lipidd levels were not obtained and in two other patients baseline TG levels were elevated 

(>8.00 mmol/L), which resulted in immeasurable LDL- C and HDL-C levels. 

Safety y 

Duringg the treatment period of two years, a total of 22 patients (4.3%) discontinued 

therapyy due to drug-related clinical adverse events. The most common drug-related 

adversee events leading to discontinuation were musculoskeletal (1.8%) and 

gastrointestinall  (1.0%) complaints, fatigue (0.6%) and headache (0.4%). Only four 

patientss were discontinued due to drug-related laboratory adverse events (0.8%). 

Myopathyy did not occur. The incidence of consecutive elevations in liver function 

testss (ALT or AST >3 times ULN) was low (1.0%) and occurred in only five patients. 
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Tablee 2. Treatment effects of simvastatin 80 mg by baseline LDL C quartiles. 

Variable e 

Firstt quartile Second and third quartile Fourth quartile 

LDL-C<6.800 6.80< LDL-C <9.70 LDL-C > 9.70 p-value 

(n=126)) (n=252) (n=125) 

Baseline e 

TCC (mmol/L) 

LDL- CC (mmol/L) 

HDL- CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Yearr one 

TCC (mmol/L) 

LDL- CC (mmol/L) 

HDL-CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Change e 

LDL- CC change (%) 

ApoBB change (%) 

TGG change (%) 

8.200  0.80 

5.988  0.57 

1.211  0,35 

2.00(1.30/2.80) ) 

1.244 1 

1.544 4 

5.300  0.91 

3.244  0.83 

1.344 7 

1.400 (1.00/2.00) 

1.355  0.22 

0.999  0.22 

-45.55  14.0 

-35.00  16.1 

-25.00 (-44.4/-6J) 

10.211  0.98 

8.122  0.81 

1.233  0.35 

1.70(1.10/2.28) ) 

1.222  0.20 

1.922  0.26 

6.311 8 

4.311  1.06 

1.388  0.38 

1.100 (0.85/1.60) 

1.344  0.26 

1.199  0.28 

-47.00  12.3 

-38.66  12.2 

-28.66 (-45.3/-Ó.2) 

13.433  1.48 

11.300  1.42 

1.222 4 

1.80(1.30/2.40) ) 

1.199 4 

2.500  0.35 

7.566  1.27 

5.500  1.13 

1.400 1 

1.200 (0.90/L80) 

1.344 4 

1.444 8 

-51.11  10.3 

-41.88  11.6 

-28.66 (-42.0/-10.5) 

<0.0001 1 

<0.0001 1 

0.82 2 

0.02 2 

0.24 4 

<0.0001 1 

<0.0001 1 

<0.0001 1 

0.51 1 

0.013 3 

0.97 7 

<0.0001 1 

0.001 1 

0.002 2 

0.97 7 

LDL-C,, low-densitv lipoprotein cholesterol; TC, total cholesterol; HDL-C, high-density lipoprotein 
cholesterol;; TG, triglycerides; Apo, apolipoprotein. All values are given as mean with standard deviations; 
onlyy triglycerides arc given as median with the interquartile range. 

Effectt of simvastatin on LDL-C levels 

Baselinee LDL- C levels were divided into quartiles. The second and the third quartile 

weree taken together and contained 252 patients (table 2). Mean LDL-C] in the lowest 

quartilee was 5.98 mmo l /L and was reduced by 45.5% to 3.24 mmol /L. In the 

combinedd second and third quartiles mean LDL- C levels of 8.12 mmol /L were 

reducedd by 47.0% to 4.31 mmol/L. In the fourth quartile mean LDL- C of 11.30 

mmol /LL was reduced by 51.1% to 5.50 mmol/L. ApoB changes were from the lowest 

too the highest quartiles 35.0, 38.6 and 41.8%, respectively, which corresponded to 

thee LDL- C changes. ApoB levels at baseline and the LDL- C and apoB changes were 

significandyy different between the three groups. TG changes were not different. 
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Tablee 3. Treatment effects of simvastatin 80 mg by baseline HDL-C. 

Variable e 

Baseline e 

TCC (mmol/L) 

LDL- CC (mmol/L) 

HDL-CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Yearr one 

TCC (mmol/L) 

LDL- CC (mmol/L) 

HDL-CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Change e 

HDL-CC change (%) 

TGG change (%) 

LDL- CC change (%) 

HDL-C C 

<0.900 mmol/L 

(n=77) ) 

10.222 5 

8.199 12.19 

0.799  0.08 

2.400 (1.70/3.90) 

0.999 1 

2.000  0.46 

6.499  1.46 

4.699  1.40 

1.000  0.16 

1.400 (1.00/2.40) 

1.122 3 

1.322 3 

+29.11  22.7 

-31.3(-50.0/-14.3) ) 

-42.00  14.7 

HDL-C C 

>0.900 mmol/L 

(n=426) ) 

10.566 6 

8.411 1 

1.300 2 

1.700 (1.10/2.30) 

1.266 0 

1.977 4 

6.355  1.38 

4.288  1.28 

1.444 8 

1.100 (0.90/1.70) 

1.388 4 

1.188 0 

++ 11.4 0 

-27.33 (-43.4/-8.0) 

-48.66  11.7 

p-value e 

0.20 0 

0.41 1 

<0.0001 1 

<0.0001 1 

<0.0001 1 

0.71 1 

0.43 3 

0.016 6 

<0.0001 1 

0.001 1 

<0.0001 1 

0.001 1 

<0.0001 1 

0.042 2 

<0.0001 1 

HDL-C,, high-densitv lipoprotein cholesterol; TC, total cholesterol; LDL-C], low-density lipoprotein 
cholesterol;; TG, triglycerides; Apo, apolipoprotein. All values are given as mean with standard deviation, 
onlyy triglycerides are given as median with the interquartile range. 

Effectt of simvastatin on HDL-C levels 

InIn table 3, FH patients arc divided in two groups within a cut-off of baseline HDL-C 

levelss of 0.90 mmol/L. A total of 77 FH patients had baseline HDL-C levels < 0.90 

mmol/LL witii mean HDL-C levels of 0.79 mmol/L and mean apoA-I of 0.99 g/L. 

Mediann baseline TG levels were elevated in these patients (2.40 mmol/L). After one 

yearr of therapy with simvastatin 80 mg, mean HDL-C levels were raised by 29.1% to 

levelss within the normal range of 1.00 mmol/L and median TG levels were reduced by 

31.3%% to normal levels of 1.40 mmol/L. Interestingly, LDL-C levels were less reduced 

inn the patients with baseline low HDL-C levels. TG levels at baseline and TG, HDL-C 

andd LDL-C changes in percent were significandy different between the two groups. 
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Tablee 4. Treatment effects 

Variable e 

Baseline e 

TCC (mmol/L) 

LDL- CC (mmol/L) 

HDL- CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Yearr one 

TCC (mmol/L) 

L D L CC (mmol/L) 

HDL- CC (mmol/L) 

TGG (mmol/L) 

ApoA-II  (g/L) 

ApoBB (g/L) 

Change e 

HDL- CC change (%) 

TGG change (%) 

LDL- CC change 

off  simvastatin 80 mg b\ 

TG G 

>2.200 mmol/L 

(n=154) ) 

10.755  2.23 

8.166 2 

1.066 7 

3.100 (2.60/4.(13) 

1.155 8 

2.088  0.48 

6.699  1.64 

4.455  1.48 

1.244  0.34 

2.00(1.30/2.70) ) 

1.299  0.27 

1.311 6 

++ 18.2 8 

-40.7(-55.4/-21.9) ) 

-45.00  13.9 

baselinee TG. 

TG G 

<2.200 mmol/L 

(n=351) ) 

10.399  2.12 

8.477  2.07 

1.299 5 

1.40(1.00/1.80) ) 

1.244 2 

1.933  0.42 

6.244  1.25 

4.299  1.21 

1.433  0.39 

1.00(0.80/1.40) ) 

1.366  0.23 

1.166  0.27 

++ 12.1  19.4 

-22.22 (-38.5/0.0) 

-48.88 + 11.6 

p-value e 

0.09 9 

0.14 4 

<0.0001 1 

<0.0001 1 

<0.0001 1 

0.002 2 

0.004 4 

0.28 8 

<0.0001 1 

<0.0001 1 

0.008 8 

<0.0001 1 

0.01 1 

<0.0001 1 

0.005 5 

TG,, triglycerides; TC, total cholesterol; LDL-C, low-clensitvv lipoprotein cholesterol; HDL-C, high-densirv 
lipoproteinn cholesterol; Apo, apolipoprotcin. All values are given as mean with standard deviation, only 
triglyceridess are given as median with the interquartile range. 

Effectt of simvastatin on TG levels 

I nn tabic 4 patients arc divided in two groups according to baseline TG levels of 2.20 

mmol /L.. A total of 154 FH patients had baseline TG levels > 2.20 mmol /L with 

mediann levels of 3.10 mmol/L. Mean body mass index was significantly higher in 

patientss with high baseline TG levels compared to patients with normal TG levels 

(27.00  3.3 kg/m2 versus 25.3  3.5 kg/nr ). 

Uponn simvastatin therapy these levels were reduced by 40.7% to normal levels of 2.00 

mmol /L.. As expected, patients with high baseline TG levels had lower mean HDL-C. 

levelss (1.06 mmol /L) compared to the patients with normal baseline TG levels 

(p<0.0001).. LDL- C levels were less reduced in the patients with high baseline TG 

levels.. In patients with high baseline TG levels, no correlation was found between 

changess in LDL- C and TG (r= -0.07; p - 0.45). HDL-C levels at baseline and the 
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HDL-C,, LDL- C and TG change in percent were significantly different between the 

twoo groups. 

DISCUSSION N 

Familiall hypercholesterolemia 

Inn order to enroll only FH patients, the strictest possible inclusion criteria were applied. 

Thesee criteria resulted in very high mean TC and LDL- C levels (10.50  2.16 and 

8.377  2.12mmol/L, respectively), above those reported in most other FH studies.11,25 

FHH patients were also not excluded on the basis of abnormal TG or HDL-C levels. 

Remarkably,, a total of 77 FH patients (15%) had low baseline HDL-C levels (< 0.90 

mmol/L)) and a total of 154 FH patients (30%) had elevated baseline TG levels 

(>2.200 mmol/L). To our knowledge, no previous study has evaluated the frequency 

off  low HDL-C or high TG levels in FH patients before and this high incidence of 

additionall  abnormalities has alerted us to the fact that combination therapy with 

statinss and other agents might be warranted more often than hitherto realized. 

Unfortunately,, apolipoprotein E genotyping has not been performed yet and therefore 

thee possible influence of the different alleles on lipid response could not be evaluated 

inn this study. 

Effectt of simvastatin on LDL-C levels 

Inn contrast to a previous report1", our study could show that baseline LDL- C levels 

influencedd LDL- C reduction, at least in FH patients. Patients with the lowest baseline 

LDL- CC levels had less LDL- C reduction compared to patients in the upper two 

groupss (45.5%, 47.0% and 51.1%, respectively; p=0.001). ApoB changes corresponded 

too these reductions, as expected. It has been suggested that the relationship between 

LDL- CC change and baseline LDL- C levels could be attributed to regression to the 

mean.. Since pre- and post treatment measurements on the variable of interest are, in 

general,, not perfectly correlated, the evaluation of treatment effects must be adjusted 

forr regression to the mean. Chen et al proposed 4 models, which included either or 

bothh additive and multiplicative treatment effects.2'' We have applied this model to 

evaluatee LDL- C changes. The model, which included both additive and multiplicative 

effects,, fitted better than only additive effects (regression to the mean) for LDL-C] 

changee (p<0.0001). Therefore, changes in LDL- C could not be attributed to regression 

too the mean only, but did indeed show a relationship with baseline levels. 
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Effectt of simvastatin on HDL-C levels 

Simvastatinn 80 mg increased HDL-C levels to a greater extent in patients with 

HDL- CC levels < 0.90 mmo l /L compared to patients with normal levels (29.1% 

andd 11.4%, respectively; p<0.0001). Previous studies also showed the relationship 

betweenn HDL-C change and baseline HDL-C levels.8'9 A possible mechanism to 

explainn the increase of HDL- C by simvastatin could be the sharply reduced LDL -

CC levels. This reduction diminishes the possibility of CETP induced cholesterylester 

exchangee from H DL to LDL . CETP-activity is increased in FH patients1^ and 

inhibitionn of CETP-activity upon pravastatin treatment was demonstrated indeed.2 

Anotherr potential mechanism of H DL increase postulates a feedback pathway 

involvingg the LDL receptor by which the hepatic expression of apoA-I is increased.2" 

Finally,, statin treatment could enhance the expression of lipoprotein lipase (LPL), 

whichh then leads to elevated HDL-C levels.29 We postulate that especially patients 

withh low baseline HDL-C levels could derive additional benefit additionally from 

statinn therapy, since in these individuals CETP-activity wil l be high and LPL activity 

low.. The effect of regression to the mean was also evaluated for HDL-C by means 

off  the models described above. Again, the model that included both additive and 

multiplicativee effects, fitted better than only additive effects for HDL-C change 

(p-0.02).. Therefore, change in HDL-C could not be attributed to regression to the 

meann only, but did have a relationship with baseline levels. 

Effectt of simvastatin on TG levels 

Thee fact that TG reduction by statins is influenced by baseline TG levels has been 

shownn before.7 We could confirm that in FH patients with elevated TG levels (>2.20 

mmol/L)) at baseline, TG reduction was larger compared to patients with normal 

T GG levels (40.7% and 22.2%, respectively; p<0.0001). Most importantly, for these 

patientss median TG levels (3.10 mmol/L) were reduced to normal (2.00 mmol/L). A 

possiblee explanation for the elevated baseline TG levels in these FH patients could 

bee the accumulation of TG-rich remnant particles caused by impairment of the 

functionn of the LDL-receptor. Fortunately, simvastatin can reduce remnant particles 

levelss in FH patients.14 In addition, it has been shown that the LDL-receptor alters 

thee proportion of apoB degradation and the re-uptake of newly secreted apoB-

containingg lipoprotein particles.13 Therefore, upregulation of the LDL-receptor by 

statinn therapy wil l also lead to a decrease of apoB containing lipoproteins. I t has also 

beenn postulated that, in patients with elevated TG levels, the change in TG is influenced 

byy the LDL- C lowering capacity of the dose and statin used.7 In contrast, in our 
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studyy no relationship was evident between LDL lowering and TG reduction in patients 

withh high baseline TG levels (r= -0.07; p= 0.45). 

Clinicall implications 

Postt hoc analysis of the Scandinavian Simvastatin Survival Study showed that especially 

thosee patients with combined elevated LDL-C, low HDL-C and elevated TG levels 

hadd increased risk for CAD compared to those with isolated LDL- C elevation and 

derivedd greater benefit from simvastatin 40 mg treatment.3" In our study, the 77 

patientss with low baseline HDL-C levels had a mean L D L / H D L ratio of 10.6 and 

mediann TG levels of 2.40. After treatment this ratio was reduced by more than 50% 

too 4.8 and TG levels decreased to 1.40 mmol/L. Similarly, the 154 patients with 

elevatedd baseline TG levels had a ratio of 8.2 and median TG levels of 3.10 mmol/ 

L,, while after treatment the ratio was reduced to 3.9 and median TG levels to 2.00 

mmol /L.. These impressive reductions in L D L / H D L ratios imply a sharp decrease 

inn risk in the FH patients in our study. However, it should be noted that FH patients 

aree a different study group than patients observed in the large trials, but since their a 

priorii  risk is so high, if anything, risk reductions in FH are underestimated. 

Inn conclusion, simvastatin therapy, in its highest dose, was efficacious in terms of 

lipoproteinn changes and CAD risk reductions in a FH cohort and proved to be a 

well-toleratedd and safe therapy. 
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