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Abstract

Statins have been the mainstay of lipid-lowering therapy since their introduction. However, as lower LDL cholesterol targets are sought,
adjunct therapies are becoming increasingly important. Few patients reach new targets with statin monotherapy. We propose that the
cholestanol:cholesterol ratio can be used to guide lipid-lowering therapy and result in greater numbers of patients reaching target LDL
cholesterol. By determining whether a patient is mainly a synthesizer or absorber of cholesterol, customized regimens can be used and are
expected to improve patient outcomes and minimize costs of treatment.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction: LDL cholesterol as a therapeutic LDL in very high risk patients may be changed from 100 to
target 70 mg/d! in light of the Heart Protection Study (HPS) and

PROVE-IT TIMI22 [7]. Also, more aggressive therapy is
Epidemiologic data from populations with and with-  sypported by the findings of the Treat To New Targets (TNT)
out coronary artery disease (CAD) have highlighted the {ia) where atorvastatin 80 mg reduced LDL cholesterol by
importance of reducing LDL cholesterol in preventing both 24 mg/dl more than atorvastatin 10 mg and reduced non-fatal
new-onset CAD and recurrentischemic evgiis]. Indeed,  myocardial infarction and stroke by 22% and 25%, respec-
there is a log-linear relationship between LDL cholesterol tively [9]. However, the mean LDL cholesterol in the high
and CAD risk, and this relationship holds true at low LDL  §gse statin arm of TNT was 77 mg/dl; a level higher than the
cholesterol level§7]. Not surprisingly, LDL cholesterolwas  gptional 70 mg/dl target specified in the ATP 11l update. In
identified by the NCEP ATP reports as being the primary provE-IT TIMI22, only 43.9% of patients randomized to
focus of cholesterol-reducing therapy and successive NCEPytorvastatin 80 mg reached dual targets of LDL cholesterol
ATP reports have recommended successively lower LDL «7q mg/dl and C-reactive protein (CRP) <2 mig/].
cholesterol goals for high risk patier{&]. A recent amend- Reaching target LDL cholesterol levels is a problem;
ment to the ATP IIl report recommended that the target the ATP I11 report pointed out that only slightly more than
half of the patients enrolled in secondary prevention studies
* Corresponding author. Tel.: +61 411024177; fax: +61 733000336. reached anLDL cholesterol of <100 mg/dl. In 1997, data from
E-mail address: drmhoenig@yahoo.com.au (M.R. Hoenig). the lipid treatment assessment program (L-TAP) showed
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that only 18% of CAD patients achieve an LDL choles- co-interventions) and intrinsic factors. This review will dis-
terol <100 mg/dI[11]. More recent data presented in 2004 cuss these factors seriatim before focusing on intrinsic fac-
from NCEP Evaluation Project Utilizing Novel e-Technology tors that determine response to LDL cholesterol-lowering
(NEPTUNE) Il show that 57% of patients with CAD or CAD  therapy.
risk equivalents were at their ATP gdaR]. Two important Different statins have different LDL cholesterol-lowering
points can be made from this discussion. Firstly, the use of efficacies. The 2003 meta-analysis of statin trials by Law
higher potency statins in high doses has improved the per-included 164 short-term placebo-controlled trials in patients
centage of CAD patients at target LDL cholesterol levels treated with statins in a variety of clinical situations. The LDL
(100 mg/dl) although this percentage is still suboptimal. Sec- cholesterol-lowering efficacy is expressed as the difference
ondly, there isincreasing evidence thatlower LDL cholesterol between the treatment and the placebo groups. This meta-
targets should be sought since lower levels have translatedanalysis found that rosuvastatin 80 mg reduced LDL choles-
into reductions in hard clinical end points. However, if only terol by an average 108 mg/dl (58%), atorvastatin 80 mg
57% of CAD patients are at the ATP Il target of 100 mg/dl, by 102 mg/dl (55%), simvastatin 40 mg by 69 mg/dl (37%)
the proportion of very high risk patients that will reach a tar- lovastatin 40 mg by 68 mg/dl (37%), pravastatin 40 mg by
get LDL cholesterol of <70 mg/dl on typical doses of statins 53 mg/dl (33%) and fluvastatin 40 mg by 50 mg/dl (27%)
is likely to be even smaller. [19]. The PSCOP study showed that switching from pravas-
The purpose of this paper is to highlight the factors that tatin to simvastatin increased the number of patients achiev-
could influence the response to statin therapy and to discussng ATP goals and this translated into improved clinical out-
the concept of using the cholestanol:cholesterol ratio to guide comes. However, 31% of patients using simvastatin did not
LDL cholesterol-lowering therapy. Initiating therapy with a reach target LDL cholesterol again illustrating that changing
customized regimen will become increasingly important as to a more potent statin cannot be used as a universal strategy
lower LDL cholesterol targets are sought. Simply increasing [20].
statin dosages may not be a viable option since increasing There are a number of extrinsic factors, mainly patient
doses typically only decrease LDL cholesterol by a further behaviors, which can modify the LDL cholesterol response to
6% [13] and may not be safe. The A-Z trial showed that statin therapy. Compliance is a major issue as an Australian
high doses of statins increased the incidence of myopathysurvey showed that about a third of all patients prescribed
and elevated liver enzymg44]. Likewise, the TNT trial statins discontinue drug therapy within 6 monfa%]. Poor
showed higherrates of drug discontinuation and elevated livercompliance has also been documented in other populations
enzymes in the high dose statin af@}. These safety con-  [22,23] and improves if statin therapy is started in hospi-
cerns also apply to rosuvastatin which may have more adversdal [24,25]. A low fat and low cholesterol diet has additive
effects than older statingd5]. Importantly, even maximal  effects on reducing LDL cholester{26—28] and can pro-
doses of statins often fail to achieve LDL cholesterol targets duce impressive LDL cholesterol reductions in the order of
[16] and therefore many patients will require adjunct LDL 30%[29]. Timing of statin administration is also important
cholesterol-lowering therapy. This point is illustrated by the since cholesterol synthesis is highest when dietary intake is
recently published vytorin versus atorvastatin (VYVA) study low [30]. Hence statins may be more effective if given in the
which showed that only 36% of patients treated with ator- evening rather than in the mornif@fl]; the exception is ator-
vastatin 80 mg reach a target LDL cholesterol of <70 mg/dl vastatin, which has a longer half-li{82]. Pharmacokinetic
[17]. The VYVA study also showed that only 64% of patients considerations can also explain heterogeneity in the response
treated with simvastatin 80 mg/ezetimibe 10mg (vytorin) to statins. Statin metabolism occursvia CYP4503A4 and 2C9
reach a target LDL cholesterol of <70 mg/dl and hence pathwayq33], and polymorphisms in the CYP enzymes can
vytorin in place of statin monotherapy will not ensure that affect statin efficacj34,35] Also, LDL cholesterol-lowering
all patients reach the new optional target of <70 mg/dl. On efficacy can be reduced if statins are given with CYP450
meta-analysis, vytorin (80/10 mg) reduces LDL cholesterol inducers, pravastatin being an important exception as it is not
levels by 59.7%, which is only slightly more than the 58.5% metabolized by these pathwalg6]. However, even when
reduction with rosuvastatin 40 md8]. Therefore, neither  these extrinsic factors are taken into account, there remain
the indiscriminate use of high dose, potent statins nor the intrinsic differences in LDL-cholesterol response to statin
indiscriminate use of vytorin in unselected patients can be therapy.
expected to universally reduce LDL cholesterol levels to  In a 6-month trial with simvastatin 80 mg, the top 5%
below the 70 mg/dl target. of responders had reductions in LDL cholesteror~af0%
whereas the bottom 5% responders showed no change at
all [37]. What is the basis for these inter-individual dif-
2. Are all hypercholesteremic patients the same? ferences? Plasma cholesterol is derived from two sources:
exogenous (dietary) and endogenous (hep488]. Both
The efficacy of statin therapy in a given patient will types of cholesterol are absorbed in the intestine by a sat-
depend on three factors: the type of statin used, extrinsicurable transport mechanisfid39]. Importantly, individual
factors (e.g. time of drug administration, compliance and variability exists with regard to the proportion of cholesterol
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Table 1
Classification of patients into three categories based on cholestanol:cholesterol ratio
Synthesizer Mixed Absorber
Physiology High rates of hepatic cholesterol Moderate rates of both hepatic High rates of gastrointestinal
synthesis and low rates of cholesterol synthesis and cholesterol absorption and low rates
gastrointestinal absorption gastrointestinal absorption of hepatic synthesis
LDL-cholesterol Hyper-responders Intermediate response to statins Poor response
response to statins
Cholestanol:cholesterol Low Intermediate High
ratio
Plasma levels of High Intermediate Low
markers of cholesterol
synthesis
Proposed treatment Statin monotherapy Statin + ezetimibe Ezetimibe + bile acid binding
strategy resin + stanol margarine

from exogenous versus endogenous sources—some individfunction mutations of PCSK9 have been shown to occur at
uals are avid ‘absorbers’ whereas others are ‘synthesizersa frequency of 2% in African Americans and to be associ-
[37]. Hence individuals can be classified into three cate- ated with 40% reductions in plasma cholest§s8]. PCSK9
gories descriptive of their cholesterol metabolism: absorbers, mutant mice were found to have increased levels of LDL
synthesizers or mixed. Absorbers have decreased cholesteraleceptor and an enhanced response to statin thgEjy
synthesis because absorbed cholesterol reduces the activity ah addition, recent advances have been made in evaluat-
HMGCoA reductasg40], which catalyzes the rate-limiting  ing the variation in response to ezetimibe which interferes
step in cholesterol syntheg#l], and indeed an inverse rela-  with the NPC1L1 gene produ¢b5,56] Single nucleotide
tionship between cholesterol absorption and synthesis waspolymorphisms in NPC1L1 are associated with differ-
observed in the 4S stud¥?2]. The three categories are sum- ences in ezetimibe efficad$7]. While a genetic approach
marized inTable 1 to customizing lipid-lowering therapy may be appeal-
While the basis for this intrinsic variation is unclear, ing, genetic testing cannot account for unknown polymor-
two Finnish studies have shown that individuals with the phisms and cannot account for epigenetic and environmental
ApoE4/4 genotype have higher rates of cholesterol absorp-factors.
tion than those with 3/3 or 3/4 genotypes and that the
higher absorptive rates are associated with lower cholesterol
synthesis rates in the livdd3,44] Further, in hemodialy- 3. The clinical utility of cholestanol in guiding
sis patients, the 4/3 genotype was associated with highertherapy
LDL cholesterol than the 3/3 or 3/2 genotyp&s]. Also,
the E2 allele may be protective to the development of  Cholestanol is a sterol that differs from cholesterol by
CAD whereas the E4 allele may be detrimerj&6]. The the absence of a double bond in the B ring and, in humans,
ABC transporter system may also play a role in determin- is present in far lower concentrations than cholestg8).
ing phenotype since polymorphisms have been associatedts metabolism in human tissues has not been fully char-
with low-absorption47]. Carriers of the E4 genotype have acterized. Cholestanol and plant sterols are markers for
greater responses to dietary intervention than E2 carrierscholesterol absorptiof30,42,59,60]and its measurement
and this is further influenced by multiple polymorphisms requires gas—liquid chromatography. We propose that the
in numerous genes including ABCGS8, ApoA-I, ApoA-IV, cholestanol:cholesterol ratio can identify whether an individ-
ApoB [48,49] Recently, polymorphisms in the HMG-CoA ual is mainly an absorber, synthesizer, or has a mixed phe-
reductase gene were shown to influence the degree of LDLnotype. Absorbers will have a high cholestanol:cholesterol
cholesterol reduction in response to pravastgiib]. This ratio whereas synthesizers will have a low ratio. Impor-
was touted as a possible way to customize LDL cholesterol- tantly, this ratio integrates all known and unknown poly-
lowering treatment. However, HMG-CoA reductase activ- morphisms in lipid proteins, concomitant medical illnesses
ity can be regulated by multiple factors and the genotype and dietary habits of an individual and can be used to
of this enzyme does not integrate whole body cholesterol predict response to statin theragyatients with a mixed
metabolism. For example, the balance between synthesizegphenotype are expected to show intermediate response
and absorbed cholesterol can also be influenced by colorecto monotherapy and therefore initiation with statin and
tal surgery[51] or liver diseas€g52]. Clearly, the use of  ezetimibe combination therapy is reasonable. However,
genetic methods to customize lipid-lowering therapies would patients who can be identified as either synthesizers or
be very complex and expensive. New polymorphisms that absorbers may be treated with statin monotherapy or eze-
impact the efficacy of lipid-lowering therapies are periodi- timibe, stanol margarine and a bile acid binding resin as
cally described in the literature. Recently identified loss-of appropriate. Synthesizers have greater responses to statins
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[42,61] Importantly, the 4S study showed that those with on long term follow up[73]. However, despite theoretical
cholestanol:cholesterol ratios in the highest quartile had no up-regulation of opposing pathways, it is still a reasonable
clinical benefit from simvastatin. Further, in the treatment strategy toinitiate therapy with one modality of therapy where
arm, those in the highest quartile had a 2.2-fold increasedappropriate and to assess LDL cholesterol response. Mixed
risk of coronary events compared to those in the low- therapy can always be used later if targeted therapy does not
est quartile of cholestanol:cholesterol rafi2]. Hence the reach target LDL cholesterol.
cholestanol:cholesterol ratio can predict LDL cholesterol  The utility of the cholestanol:cholesterol ratio is espe-
response to a statin and can also predict clinical benefit fromcially important in the context of an expanding number
therapy. of adults to be treated as lower target LDL cholesterol is
In contrast to synthesizers, absorbers have poor responsesought. The application of the ATP Il guidelines results in
to statins. An extreme example of the cholesterol absorbera treatment population of 36 million patients, an increase
phenotype is homozygous sitosterolemia. This is a reces-of 21 million from the ATP Il guidelineg§74]. By placing
sive condition caused by a mutation in an ABC transporter patients into three categories: synthesizers, mixed pheno-
resulting in increased absorption of plant sterols and dietary type and absorbers, optimal therapy can be delivered and
cholesterol, decreased biliary excretion of sterols, xanthomascosts of therapy minimized. While blanket therapy with
and premature CAO63]. Statins are ineffective for this statin and ezetimibe increases the proportion of patients who
condition; treatments include bile acid binding resins, eze- reach their NCEP targdtl7,75,76] customizing therapy
timibe and ileal bypass surgef@4]. The lack of efficacy is an attractive option from patient outcome and economic
with statins is expected since cholesterol synthesis is inhib- viewpoints.
ited in this condition[65]. Hence ‘absorbers’ are expected While ideally every patient would have a cholestanol:
to show particular benefit with anti-resorptive agents and cholesterol ratio to determine his or her phenotype before
bile acid binding resins. Bile acid binding resins and eze- initiating therapy, clinical clues can offer limited guidance.
timibe have independent mechanisms of action and can beFor example, whether a patient is an absorber or synthe-
safely combined66]. Ezetimibe localizes at the enterocyte sizer is genetically determined and a significant intra-family
brush border and selectively inhibits absorption of choles- correlation has been found@7]. Hence, if a close family
terol from the intestinal lumen into enterocytfy]. Bile member of a patient had a particularly good response to a
acid binding resins bind bile acids and thereby interrupt their synthesis inhibitor (statin) or an absorption inhibitor (eze-
enterohepatic circulation. Hence the liver increases produc-timibe), it would be reasonable to use the same therapy
tion of bile acids from cholesterol with a resultant decrease initially for that patient. Also, the synthesizer phenotype is
in hepatic cholesterol content and an increase in LDL recep- associated with obesity and features of the metabolic syn-
tor levels and hepatic LDL cholesterol clearaiié8]. This drome indicating that statins may be the optimal treatment
combination is arguably the optimal initial therapy in the in such patient§47,62,77—79] Indeed, in a study of nor-
absorber phenotype where a poor response to statin therapynoglycemic men, insulin resistance was found to be asso-
is expected. The addition of bile acid binding resins to eze- ciated with increased cholesterol synthesis and decreased
timibe to treat the absorber phenotype is not mechanistic i.e.cholesterol absorption as assessed by cholesterol absorp-
bile acid binding resins do not inhibit cholesterol absorp- tion markers and levels of cholesterol precurd86y. Vari-
tion. Rather, these patients show a poor response to statingtion also exists among type 2 diabetics; with increasing
and hence require adjunct therapies to ezetimibe which typ-body weight as assessed by body mass index being asso-
ically reduces LDL cholesterol level by the order of 20% ciated with increased serum levels of markers of choles-
[67]. Non-pharmacologic inhibitors of cholesterol absorp- terol synthesis[81]. Further, patients in the 4S study
tion include plant sterols and standg&9] and these thera- that had a high triglyceride-low HDL lipid profile (typ-
pies may have a role in treating patients with the absorberical of the metabolic syndrome) tended to have greater
phenotype; however, pharmacotherapy is the focus of thisreductions in cholesterol with simvastatin than in patients
paper. with isolated high LDL cholesterol82]. This is concor-
Anatural concernthat may arise fromtreating synthesizers dant with a study using fluvastatin where patients with
or absorbers with only one modality of therapy is the upreg- low HDL at baseline were found to have greater angio-
ulation of the opposing pathway. The first human cholesterol graphic and clinical response than those with normal HDL
absorption study of ezetimibe showed that the drug reduced[83]. Interestingly, weight loss in obese type 2 diabet-
cholesterol absorption by 54% and reduced LDL cholesterol ics was found to decrease markers of cholesterol synthe-
by 20% [70]. The use of this drug was associated with a sis [84]. Conversely, type 1 diabetics show a synthesizer
rebound increase in cholesterol synthesis but this could the-phenotype when compared to weight-matched type 2 dia-
oretically be inhibited with a statin. Conversely, the use of betics [85]. While these observations may be of periph-
statins is associated with a rebound increase in cholesteroleral utility in guiding therapy, the cholestanol:cholesterol
absorption42,71,72] This rebound increase in cholesterol ratio is superior in determining a patient's phenotype
absorption with statin use may explain why a small propor- and allows a more refined prediction of response to
tion of treated patients have diminished response to statinsstatins.
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Table 2
Practical considerations in using cholestanol:cholesterol ratio to customize lipid-lowering therapy

Population The population used to define the phenotypes should be a population where aggressive therapy to target LDL cholesterol levels of

<70mg/dl is an option as recommended by the ATP IIl guidelines (please see text)
The population, at baseline should be free of lipid-lowering therapies that can interfere with a true baseline determination of
cholestanol:cholesterol ratios

Data analysis After determination of baseline cholestanol:cholesterol ratios, diminishing efficacy of statin monotherapy needs to be deasonstrate
the baseline cholestanol:cholesterol ratios increase. This would allow the thresholds for the intermediate reponders (mixed phenotype)
and the hyporesponders and non-responders (absorber phenotype) to be defined
Such thresholds can then serve as the basis for a clinical trial where customized therapy is compared to statin monotherapy

Advantages If this concept is proven, an increased number of patients would reach target LDL cholesterol levels and this would be expected to
improve clinical outcomes
This approach could minimize the cost of therapy in that rational drug therapy takes precedent over empirical adjunct therapy
Patients who would not benefit from statins would not be prescribed statins. This would spare patients the cost of statins and any possible
adverse effects
The cholestanol:cholesterol ratio is a one-off test undertaken at baseline and can be performed (in Brisbane) for 80 Australian Dollars

Disadvantages The determination of cholestanol:cholesterol ratio requires gas—liquid chromatography and the expertise of trained technicians
The test cost of 80 Australian Dollars may seem expensive when off-patent statins are available

4. Practical considerations in using cholestanol to surement. In practice, this will limit this approachrewly
guide lipid-lowering therapy diagnosed patients only and cannot be applied to patients
already on lipid-lowering therapy without further popula-

Customizing lipid-lowering therapy is of importance only  tion sampling. Practical considerations regarding the use of

for high-risk patients where low LDL cholesterol targets are cholestanol to guide lipid-lowering therapy are discussed in

sought (<70 mg/dl). This point is highlighted by the previ- Table 2

ously mentioned VYVA data. While only 36% of patients The choice of using cholestanol to customize therapy

reached LDL cholesterol levels <70 mg/dl on atorvastatin is based on the experience of the 4S investigators. Mark-

80 mg, 85% of patients reached the <100 mg/dl target with ers of cholesterol synthesis include squalene, cholestenol,

this dosg17]. Therefore, customized therapy is only justified desmosterol, and lathostef89]. These markers of choles-

when aggressive therapy is mandated since higher targets areerol synthesis are inversely related to markers of absorp-

largely attainable with statin monotherapy. Hence, a popula- tion which include the plant sterols, campesterol and sitos-

tion cohort to derive cholestanol:cholesterol ratio definitions terol. Serum cholestanol has been shown to positively cor-

for the three proposed categories should only include patientsrelate with serum plant sterols (campesterol and sitosterol)

where aggressive therapy is an option as defined by the ATPand fractional cholesterol absorpti§®6]. Further, plasma

Il amendment. Such patients could include patients with cholestanol levels are inversely correlated with cholesterol

established CVD and multiple major risk factors (especially synthesis as assessed by serum precursor sterols: desmosterol

diabetes), poorly controlled risk factors, metabolic syndrome and lathostero[42,86] Hence cholestanol is a reasonable

or patients with acute coronary syndromes. There is little marker for the customization of therapy since its plasma

point to sampling from low risk populations since treat- levels reflect both dietary absorption and hepatic synthesis.

ment to levels of LDL cholesterol as low as 70mg/dl is While several of these markers may theoretically be used

not supported by current guidelines and almost all of theseto customize therapy, cholestanol has the advantage of pre-

patients can reach ATP Il target LDL cholesterol levels dicting clinical outcomes in the previously mentioned 4S

with statin monotherapy. Another factor that will influence subgroup of 868 patienf$2] and hence its proposed use

the cholestanol:cholesterol ratios that define the three cate-

gories will depend on the statin used. Indeed, as statin dose

and potency increase, the number of patients that can be

treated with statin monotherapy increases. A further caveat

in utilizing the cholestanol:cholesterol ratio to customize |Increasing CHOLESTANOL:CHOLESTEROL RATIO

lipid-lowering therapy is that cholesterol metabolism is a —

dynamic process. As previously discussed, statin therapy

causes a rebound increase in cholesterol absorption and anti

resorptive agents such as ezetimibe cause a rebound increas

. . . .. . Synthesizers: Mixed: Absorbers:
in cholesterol synthesis. Hence in deriving data from a high | statin Statin + ezetimibe Ezetimibe + bile acid
risk cohort to define the phenotypes, the cohort should be Lmonotherapy gg?é';%if:'” +slan!

free of lipid-lowering therapies including statins, ezetimibe,

bile acid bi_nc_iing resins and S_tanOI margarines whichmay pre- rig 1. categorization of hypercholesteremic patients and suggested first-
clude obtaining atrue ‘baseline’ cholestanol:cholesterol mea- line therapies.
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to guide lipid-lowering therapy is based on experience rather ease continuous and graded? Findings in 356,222 primary scree-
than scientific reasoning. nees of the multiple risk factor intervention trial (MRFIT). JAMA
1986;256(20):2823-8.
[3] The Lipid Research Clinics Coronary Primary Prevention Trial
results. Il. The relationship of reduction in incidence of coronary
5. Conclusion and perspective heart disease to cholesterol lowering. JAMA 1984;251(3):365-74.
[4] The Lipid Research Clinics Coronary Primary Prevention Trial
In summary, the cholestanol:cholesterol ratio can be results. |I. Reduction in incidence of coronary heart, disease. JAMA
used to classify patients into three categories {&d®e J) 1984;251(3):351-64.

bef . LDL cholest 1l . th [5] Wong ND, Wilson PW, Kannel WB. Serum cholesterol as a prognos-
érore commencing cholesterol-lowering erapy. tic factor after myocardial infarction: the Framingham Study. Ann

Those with an ‘absorber’ phenotype will have a high Int Med 1991:115(9):687-93.

cholestanol:cholesterol ratio, ‘synthesizers’ will have low [6] Rossouw JE, Lewis B, Rifkind BM. The value of lowering choles-

values and ‘mixed’ patients will have intermediate values. terol after myocardial infarction. N Engl J Med 1990;323(16):
1112-9.

As discussed in this article, absorbers might be best treated o

ith imib | . d bil id bindi [7] Grundy SM, Cleeman JI, Merz CN, et al. Implications of recent
W't. ezetimibe, stano marga”nes an lie aci .In mg. clinical trials for the National Cholesterol Education Program
resins whereas synthesizers may be best treated with statin  adult Treatment Panel Il guidelines. Circulation 2004;110(2):227—
monotherapy (se€ig. 1). Those with a mixed phenotype 39.
are ||ke|y to require treatment with both therapeutic modal- [8] Third Report of the Nati_onal Choles.terol Education Program (NCEP)
ities; e.g. a statin and ezetimibe. Such guided therapy may Expert Pane! on Detection, Evaluation, and Treatmgnt of High Blpod
increase the number of patients reaching their ATP Il goals Cholesterol in Adults (Adult Treatment Panel 1ll) final report. Cir-

o= culation 2002;106(25):3143-421.

and minimize the costs of health care, and needs to be teSted[g] LaRosa JC, Grundy SM, Waters DD, et al. Intensive lipid lowering
in a prospective randomized clinical trial. Such a trial, the with atorvastatin in patients with stable coronary disease. N Engl J
TARGET-LDL trial is underway in Brisbane, Australia. Med 2005;352(14):1425-35. o

Perhaps one of our more controversial suggestions is thatt?] Ridker PM, Morrow DA, Rose LM, et al. Relative efficacy of ator-

. ith bsorb h f in thers vastatin 80 mg and pravastatin 40 mg in achieving the dual goals of
patlents with an absor .er p ef!Ot}/pe orego statint -erapy low-density lipoprotein cholesterol <70 mg/dl and C-reactive protein
tially and be treated with ezetimibe, stanol margarine and a  <2mg/l: an analysis of the PROVE-IT TIMI-22 trial. J Am Coll
bile acid binding resin. A popular opinion is that all patients Cardiol 2005;45(10):1644-8.
should be treated with a statin because this class of drugll1] Pearson TA, Laurora I, Chu H, Kafonek S. The lipid treatment
has purported pleiotropic effects. Yet in the 4S substudies, ~ 2SSeSsment project (L-TAP): a multicenter survey to evaluate the

h h f in | . LDL chol | percentages of dyslipidemic patients receiving lipid-lowering ther-

_t e Sta_tms We_re or no use m. owering cholesterol or apy and achieving low-density lipoprotein cholesterol goals. Arch

improving clinical outcomes in the absorber phenotype. If Int Med 2000;160(4):459-67.

these pleiotropic effects were to translate into meaningful [12] Davidson MHMK, Pearson TA. Undertreatment among high-risk

clinical end points, even patients with an absorber pheno- dyslipidemic patients: results of a national survey of goal achieve-

type should show clinical benefit. Further. the Law meta- ment for national cholesterol education program adult treatment
. - . ' panel Il guidelines. In: Proceedings of the drugs affecting lipid

analysis quantified the effects of statins on LDL cholesterol metabolism 2004 meeting. 2004 [abstract 204].

and ischemic heart disease (IHD), and with regard to IHD [13] knopp RH. Drug treatment of lipid disorders. N Engl J Med

events, the outcomes of 58 studies were simidgtirdiess 1999;341(7):498-511.

of the method used to decrease LDL cholesterol (fibrates, [14] de Lemos JA, Blazing MA, Wiviott SD, et al. Early intensive

resins, niacin, statins or dietary change) after standardization ~ VS & delayed conservative simvastatin strategy in patients with

; . acute coronary syndromes: phase Z of the A to Z trial. JAMA
was undertaken for absolute reductions in LDL cholesterol 2004:292(11):1307—16.

and duration of treatmerji9]. Hence, to our knowledge, [15] Alsheikh-Ali AA, Ambrose MS, Kuvin JT, Karas RH. The safety of
there is currently no evidence for the clinical relevance of rosuvastatin as used in common clinical practice: a postmarketing
pleiotropic effects of statins. Indeed, we challenge those who  analysis. Circulation 2005;111(23):30517. o
believe that statins have clinically relevant pleiotropic effects [16] Andrews TC, Ballantyne CM, Hsia JA, Kramer JH. Achieving

d K | b lled trial th . . and maintaining National Cholesterol Education Program low-
to undertake a placebo-controlled trial that recruits patients density lipoprotein cholesterol goals with five statins. Am J Med

with an absorber phenotype. If these pleiotropic effects are of 2001;111(3):185-91.
any clinical relevance, there should be dissociation between[17] Ballantyne CM, Abate N, Yuan Z, King TR, Palmisano J. Dose-

the extent of LDL cholesterol-lowering and hard clinical end comparison study of the combination of ezetimibe and simvas-

points. tatin (vytorin) versus atorvastatin in patients with hypercholes-
terolemia: the vytorin versus atorvastatin (VYVA) study. Am Heart
J 2005;149(3):464—73.
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