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Hypocholesterolemic Effects of
Mevinolin in Patients With
Heterozygous Familial
Hypercholesterolemia
D. Roger Illingworth and Gary J. Sexton
Division of Endocrinology, Metabolism, and Clinical Nutrition,
Department of Medicine, and Department of Biochemistry, The
Oregon Health Sciences University, Portland, Oregon 97201

bstract. Wehave evaluated the hypolipidemic
effects of mevinolin, a competitive inhibitor of 3-hydroxy-
3-methylglutaryl coenzyme A reductase, the rate-limiting
enzyme in cholesterol biosynthesis in 13 patients with
heterozygous familial hypercholesterolemia (FH). Pa-
tients were maintained on a low-cholesterol diet and
received sequentially increasing doses of 5, 10, 20, and
40 mgof mevinolin twice daily for a period of 1 mo on
each dose. Plasma concentrations of low density lipo-
protein cholesterol decreased by 19.8% on the 5 mg
twice daily dose (P < 0.05 vs. base line), 28.4% on 10
mg of mevinolin twice daily (P < 0.05 vs. 5 mg twice
daily), 35% on 20 mg of mevinolin twice daily (P
< Q.05 vs. 10 mg twice daily), and 37.7% on 40 mg of
mevinolin twice daily (not statistically different from 20
mg twice daily). Concentrations of high density lipopro-
tein cholesterol remained stable on all doses of mevinolin
whereas plasma triglyceride levels fell significantly on
the 20 mg (-30.7%) and 40 mg (-34.3%) twice daily
doses of mevinolin. Mevinolin was well tolerated and
all patients completed the study period. Side effects
during the period of study were limited to transient
insomnia and headaches in two patients, transient in-
creases in alkaline phosphatase in three patients, and a
modest but sustained increase in alkaline phosphatase
in a fourth patient. These results indicate that mevinolin
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is an effective hypolipidemic agent in patients with
heterozygous FH but that the optimal doses in these
patients are greater than those previously reported in
normal volunteers. If long-term safety can be satisfac-
torily established, mevinolin offers considerable promise
in the therapy of heterozygous FH.

Introduction

Patients with heterozygous familial hypercholesterolemia (FH)'
constitute a group at high risk for the premature development
of atherosclerosis (1-5). This disorder, which is inherited as
an autosomal dominant trait (6), is biochemically heterogeneous
and results from abnormalities in receptor-mediated uptake
and metabolism of low density lipoprotein (LDL) by cells (7).
Kinetic studies of '251-labeled LDL in patients with heterozygous
FH have indicated that the reduced number of high affinity
LDL receptors expressed on their cells results in a reduced
fractional rate of catabolism of LDL from plasma (8-10) and
is associated with lifelong hypercholesterolemia.

Because of their strong predilection for premature coronary
artery disease, patients with heterozygous FH constitute a
population in whom long-term hypocholesterolemic therapy
to reduce elevated levels of LDL cholesterol is most clearly
indicated. Current therapy of this disorder consists of dietary
restriction of saturated fats and cholesterol and the use of
pharmaceutical agents (11-14), or less commonly, surgical
bypass of the distal ileum (15). The bile acid sequestrants,
cholestyramine or colestipol, or nicotinic acid, are considered
the agents of choice for single drug therapy (16-18). The
former agents, like distal ileal bypass (19), increase fecal bile
acid excretion and stimulate compensatory increases in the
hepatic conversion of cholesterol to bile acids. This in turn

promotes further compensatory increases in de novo cholesterol
biosynthesis and in the number of high affinity LDL receptors
present on hepatocyte membranes (20); the latter increase

1. Abbreviations used in this paper: CPK, creatine phosphokinase; FH,
familial hypercholesterolemia; HMG-COA, 3-hydroxy-3-methylglutaryl
coenzyme A.
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results in an enhanced rate of receptor-mediated LDL catab-
olism (21) and a fall in the concentrations of this lipoprotein
in plasma.

The recent development of two specific competitive inhib-
itors of the rate-limiting enzyme in cholesterol biosynthesis, 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-COA) reductase,
compactin (21-25) and mevinolin (26-28), has provided a
potential new avenue of therapy for patients with primary
hypercholesterolemia. Recent studies (29) indicate that the
hypocholesterolemic effects of mevinolin result mainly from
an increased fractional rate of catabolism of LDL (mediated
by an increase in the number of high affinity LDL receptors),
but that the drug may concurrently reduce LDL synthesis. In
a study to assess the dose-response relationships with mevinolin
in normal male volunteers, Tobert et al. (28) noted reductions
of 35-45% in the plasma concentrations of LDL cholesterol
when the subjects received doses of 6.25-50.0 mgof mevinolin
twice daily. Although the mean reduction in LDL cholesterol
levels in subjects receiving 50 mgof mevinolin twice daily was
slightly lower than that observed in subjects receiving 6.25,
12.5, or 25 mg twice daily, this difference was not statistically
significant. In the present study we have examined the dose-
response relationships between changes in the concentrations
of plasma lipids and lipoproteins and mevinolin dosage in
adult patients with well-characterized heterozygous FH.

Methods

Subjects. 13 adult patients with severe type II hypercholesterolemia, in
whomprior hypolipidemic therapy (11-14) had failed to lower serum

cholesterol values below 300 mg/dl, participated in the study (Table
I). Patients were diagnosed to have heterozygous FH on the basis of
persistent primary hypercholesterolemia >350 mg/dl, tendon xantho-
mas, an inheritance pattern consistent with autosomal dominant, and
primary hypercholesterolemia in other family members with an absence
of multiple phenotypes. Incomplete family data were available for one
patient (case 5), and in this case, the diagnosis of heterozygous FH
was based on the presence of tendon xanthomas, long-standing primary
hypercholesterolemia, and a reduced rate of high affinity degradation
of '251-labeled LDL by freshly isolated mononuclear cells (35% of the
values in normal controls). All patients had normal thyroid, renal, and
hepatic function and none had diabetes or were taking exogenous
estrogens. Three patients (cases 1, 5, and 6) were receiving therapy for
hypertension with a thiazide diuretic and propanolol, and two others
(cases 3 and 12) were taking propanolol or atenolol for symptoms of
angina pectoris. In all cases, this therapy was continued unaltered
during the period of treatment with mevinolin. The response of these
patients did not differ from those not on antihypertensive therapy.
None of the other eight patients was receiving drugs known to affect
lipid metabolism.

Study protocol. All patients were seen on an outpatient basis in the
Clinical Research Center or Lipid Disorders Clinic of The Oregon
Health Sciences University. Informed consent was obtained from each
patient and the protocol was approved by the Human Research
Committee of this institution. Hypolipidemic drugs were withdrawn
for a minimum period of 3 wk before blood samples were obtained
for initial base-line lipid values. Two base-line values were obtained in
each patient. No patient had previously been treated with probucol.
Before therapy with mevinolin all patients underwent a complete
history and physical examination, and blood samples were obtained
for lipid and lipoprotein analysis, hematologic studies, and clinical
chemistry profiles. Dietary compliance was assessed by 24-h recalls.
All patients were habituated to a low-cholesterol (<300 mg/d) diet

Table I. Clinical Characteristics and Lipoprotein Profiles of Patients with Heterozygous Familial Hypercholesterolemia
Plasma cholesterol Plasma

Age Tendon Corneal triglyc-
Patient no. (yr)/sex Weight xanthoma arcus Total LDL HDL erides Previous drug therapy

kg mg/dl mg/dl
1 68 F 80 + + 447 364 54 149 col, nic, pb, clo
2 58 F 58 + + 464 356 72 184 col, nic, do
3 56 F 57 + + 493 407 64 116 col, nic, pb
4 55 M 74 + + 457 389 54 125 col, nic
5 51 M 79 + - 488 400 37 265 col, nic, neo, clo, ct
6 49 M 94 + + 530 441 50 193 col, nic, neo, pb, clo
7 44 F 57 + + 404 331 59 68 col, nic, clo, ct
8 42 F 55 + - 395 323 54 89 col, nic
9 38 F 55 + + 401 329 41 157 col, nic, pb

10 36 E 78 + + 446 366 44 184 col, nic, pb, clo
I1 35 M 68 + - 363 285 26 262 col, nic
12 32 M 73 + + 503 421 28 252 col, nic, do
13 31 F 68 + + 465 390 60 71 col, nic

Mean±SEM 46±3 69±3 13 10 450±14 369±12 49±4 163±19

Abbreviations used in this table: col, colestipol; nic, nicotinic acid; pb, probucol; neo, neomycin; clo, clofibrate; ct, cholestyramine.
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containing <10% of calories as saturated fat, and their overall dietary
intakes and body weights remained stable during the period of therapy
(mean+SEM, 69.0±3.4 kg at base line, 69.1±3.6 kg on 5 mg of
mevinolin twice daily, 69.3±3.5 kg on 10 mgtwice daily, 69.3±3.6 kg
on 20 mg twice daily, and 69.1±3.5 kg on 40 mg of mevinolin twice
daily). After the 4-wk base-line period (during which lipid values
remained stable), patients were begun on single drug therapy with
mevinolin at a dose of 5 mg twice daily (7:00-8:00 a.m. and 6:00-
8:00 p.m.). Patients were seen at intervals of 2 wk at which time
inquiries were made as to any side effects, brief physical examinations
were performed, and blood samples were taken for lipid and lipoprotein
analysis and clinical chemistry profiles.

In initial studies five patients were sequentially maintained on
doses of 5, 10, or 20 mg mevinolin twice daily for a period of 6 wk
on each dose. Plasma cholesterol values in these patients were as
follows: base line, 444±21 mg/dl, (mean±SEM); 5 mgmevinolin twice
daily, 392±20 mg/dl after 2 wk, 363±21 mg/dl after 4 wk, 355±16
mg/dl after 6 wk; 10 mg mevinolin twice daily, 336±20 mg/dl after 2
wk, 325±16 mg/dl after 4 wk, and 324±14 mg/dl after 6 wk; and on
20 mg of mevinolin twice daily, 317±14 mg/dl after 2 wk, 296±17
mg/dl after 4 wk, and 309±14 mg/dl after 6 wk. Statistical analysis
(one-way analysis of variance with repeated measures) indicated a
significant (P < 0.05) further decrease in total cholesterol between wk
2 and 4 on the 5 mgtwice daily dosage of mevinolin but no statistical
significance between the values at 4 and 6 wk. For all other mevinolin
doses (10, 20, and 40 mg twice daily) the lipid values after 2 wk on
each dose were not statistically different from those at 4 and 6 wk.
This analysis also indicates that the statistically significant changes in
total and LDL cholesterol that occurred in response to increasing doses
of mevinolin (up to 20 mg twice daily) are attributable to the higher
dosage rather than a carryover effect from previous administration of
the lower dose. Based on these preliminary studies, which indicated
that stable lipid values are attained in 4 wk or less on a given dose of
mevinolin, changes to a higher dose were made after 4 wk on each
dose of mevinolin in the remainder of the study patients. The data
reported in this paper therefore represent values obtained after a 4-wk
period on each dose of mevinolin. Blood samples for hematologic
(white blood cell count, hemoglobin, hematocrit, and platelet count)
Gnd clinical chemistry determinations (glucose, blood urea nitrogen,
creatinine, electrolytes, uric acid, bilirubin, lactic dehydrogenase, alkaline
phosphatase, serum glutamic oxaloacetic transaminase, and creatine
phosphokinase (CPK)) were obtained at 4-wk intervals. Compliance
(assessed by verbal questions and by pill counts) was consistently >95%
in this selected and highly motivated patient population.

Analytical methods. Blood samples for lipid and lipoprotein analyses
were obtained after an overnight fast into tubes containing 1 mg/dl
ED.TA as anticoagulant. Plasma was separated at 40C in a refrigerated
centrifuge and total cholesterol and triglycerides measured on an

autoanalyzer 11 (30). High density lipoprotein (HDL) cholesterol was

determined on the supernatant after heparin manganese precipitation
of plasma. The cholesterol content of the HDLfraction was determined
directly and the LDL concentration was calculated (30). Lipid deter-
minations were standardized with samples of known composition
obtained from the Center for Disease Control, Atlanta, GA. Clinical
chemistry and hematologic determinations were performed using routine
automated methods in the Clinical Pathology laboratory, The Oregon
Health Sciences University. Statistical analyses were performed by one-

way analysis of variance with repeated measures. The Neuman-Keuls
procedure was used for post hoc comparisons (31).

Results

Changes in the concentrations of plasma total and LDL
cholesterol in the 13 patients with heterozygous FH during
sequential therapy with increasing doses of mevinolin are
shown in Fig. 1 and 2. In each figure the results represent
single-point determinations on each patient after 4 wk on a
given dose of mevinolin. Total plasma cholesterol concentra-
tions fell from a base-line value of 450±14 (mean±SEM) to
373±13 mg/dl after 4 wk on 5 mg twice daily of mevinolin (P
< 0.05), 344±15 mg/dl on 10 mg twice daily (P < 0.05 vs.
the 5 mg twice daily dose), 313±15 mg/dl on 20 mg of
mevinolin twice daily (P<0.05 vs. the 10 mg twice daily
dose), and 300±15 mg/dl after 4 wk on 40 mg twice daily of
mevinolin. The latter two values are not significantly different.
Changes in the concentrations of LDL cholesterol in the 13
patients during sequential therapy with mevinolin paralleled
those for total cholesterol (Fig. 2). Concentrations of LDL
cholesterol decreased from a base-line value of 369±12
(mean±SEM) to 296±1 1 mg/dl after 4 wk on 5 mg of
mevinolin twice daily (P < 0.05 vs. base line), 264±14 mg/dl
on 10 mg twice daily of mevinolin (P < 0.05 vs. 5 mg twice
daily), 240±14 mg/dl on 20 mg of mevinolin twice daily (P
< 0.05 vs. 10 mg twice daily dose), and 230±13 mg/dl on 40
mg twice daily of mevinolin (not significantly different from
the 20 mg twice daily dosage). These changes correspond to
reductions of 19.8, 28.4, 35, and 37.7% in the concentrations
of LDL cholesterol on the 5, 10, 20, and 40 mg twice daily
doses of mevinolin, respectively (Table II). There was no
significant correlation between the initial concentrations of
total or LDL cholesterol and subsequent changes in response
to therapy with mevinolin (r = -0.36, P = 0.22).

Mevinolin Dose

Baseline 5 mg BID 10 mg BID 20 mg BID 40 mg BID
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Figure 1. Changes in the plasma concentrations of total cholesterol
during sequential therapy with increasing doses of mevinolin in pa-
tients with heterozygous familial hypercholesterolemia. Each point
represents the value obtained after 4 wk on each dose of mevinolin
in each patient.
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Mevinolin Dose
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Figure 2. Changes in the plasma concentrations of LDL cholesterol
during sequential therapy with increasing doses of mevinolin in pa-
tients with heterozygous familial hypercholesterolemia. Each point
represents the value obtained after 4 wk on each dose of mevinolin
in each patient.

Although the individual responses show considerable vari-
ation, the overall trend was for a progressive decrease in the
concentrations of both total and LDL cholesterol at doses of
mevinolin up to 20 mg twice daily, at which point a plateau
was reached (Fig. 3). As illustrated in Fig. 3 and Table II,
plasma triglycerides fell slightly on the lower doses of mevinolin
(a 6% decrease on the 5 mg twice daily dosage and 11% fall
on the 10 mg twice daily regimen) but were significantly lower
on the 20 or 40 mg twice daily regimens. Plasma triglyceride
concentrations on the latter doses of mevinolin decreased by
30.7 and 34.3%, respectively (P < 0.05 vs. base line). Concen-
trations of HDL cholesterol remained stable throughout the
period of study and were not influenced by mevinolin (Fig. 3,
Table II).

Table II. Percentage Changes in the Plasma Concentrations
of Lipids and Lipoproteins During Sequential
Therapy with Increasing Doses of Mevinolin in 13
Patients with Heterozygous Familial Hypercholesterolemia

Mevinolin dose (mg)

5 10 20 40

Total cholesterol -17.1** -23.5*t -30.4*t -33.3*
LDL cholesterol -19.8*t -28.4*t -35.0*t -37.7t
HDL cholesterol -8.1 +2.0 0 +2.0
Triglycerides -6.1 -11.0 -30.7t -34.3t

The data are derived from the lipid values obtained after 4 wk on
each dose of mevinolin. Each dose was given twice daily.
* Significantly different from previous dose (or base line for 5 mg
twice daily).
* Significantly different from base line.
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Figure 3. Changes in the concentrations of plasma total, LDL, and
HDL cholesterol, and triglycerides (TG) in 13 patients with heterozy-
gous familial hypercholesterolemia during sequential therapy with
increasing doses of mevinolin. Each point represents the mean±SEM
from single determinations on each patient at each time point.

Mevinolin was uniformly well tolerated and no patient was
withdrawn from the study. Two patients reported subjective
but transient changes while taking mevinolin. These were an
increased frequency of headaches in one patient (case 7) and
insomnia in the second (case 9), both at a time when they
were receiving 40 mg of mevinolin twice daily. In both cases
these symptoms have resolved and the patients remain on
therapy (20 mg twice daily). Biochemical changes have been
limited to mild and transient rises in alkaline phosphatase
(from 80-110 units/liter before therapy to 120-140 units/liter;
normal, 35-105 units/liter) in three patients (cases 1, 2, and
11); the first two patients were receiving 20 mg mevinolin
twice daily and the third, 5 mg twice daily. In all three cases
the values returned to base line with continued therapy. A
modest but more sustained increase in alkaline phosphatase
was noted in a fourth patient (case 12) in whom alkaline
phosphatase levels increased from a base-line level of 95 units/
liter (normal, 35-105 units/liter) to 121 units/liter on 10 mg
mevinolin twice daily, 134 units/liter on 20 mg mevinolin
twice daily, and 135 units/liter on 40 mg mevinolin twice
daily. Serum glutamic oxaloacetic transaminase and bilirubin
remained within the normal range. This patient was on
concurrent therapy with diltiazam, and because of the previous
refractory nature of his hypercholesterolemia, is being main-
tained on combined therapy with 20 mg of mevinolin twice
daily and 10 g colestipol twice daily. Serum cholesterol levels
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on this combined regimen have decreased from an initial value
of 503 to 268 mg/dl on combined drug therapy. Alkaline
phosphatase after 8 and 11 mo of continuous mevinolin
therapy (the last 6 mo at a dose of 20 mg twice daily) have
been 121 and 99 units/liter; other liver function tests remain
normal.

Discussion

The hypocholesterolemic effects of two specific competitive
inhibitors of the rate-limiting enzyme in cholesterol biosynthesis
HMG-COAreductase, compactin (23-25) and mevinolin (27-
29), have been reported in normal subjects and in patients
with heterozygous FH, but the dose-response relationships
have only been examined in the former (28). In a multicenter
trial, Tobert et al. (28) examined the hypolipidemic effects of
mevinolin given in doses of 6.25, 12.5, 25, and 50 mg twice
daily to normal male volunteers. Concentrations of LDL
cholesterol fell by 35-45% in all groups and despite a slightly
larger decrease on the 50 mg twice daily dosage, differences
between groups were not significant. These results in normal
subjects differ from those of the present study in patients with
heterozygous FH in whom significantly greater decreases in
the concentrations of total and LDL cholesterol were found
on the 5, 10, and 20 mg twice daily doses of mevinolin.
Concentrations of LDL cholesterol were reduced by 35% on
20 mgof mevinolin twice daily, at which dose a plateau effect
was observed, and increases in mevinolin dose above this (to
40 mg twice daily) resulted in insignificant further changes
(mean 37.7% below base line).

The overall magnitude of lipid lowering reported in the
present study with optimal doses of mevinolin is slightly
greater than noted in previous studies in which fixed doses of
mevinolin or compactin have been administered to patients
with heterozygous FH. Mabuchi et al. (24) noted a 29%
decrease in LDL cholesterol concentrations in seven Japanese
patients with heterozygous FH who were treated with 30-60
mg/day of compactin. Similar changes were recently reported
by Bilheimer et al. (29) in six patients with heterozygous FH
who received 20 mgof mevinolin twice daily for a 6-wk period
and in whom the concentrations of LDL cholesterol fell
by 27%.

No significant changes were observed in the concentrations
of HDL cholesterol during therapy with mevinolin in doses
up to 40 mg twice daily. These findings are similar to those
reported by Mabuchi et al. (24) in patients with heterozygous
FH treated with compactin or very recently with a combination
of compactin plus cholestyramine (25).

The precise mechanism(s) responsible for the hypolipidemic
effects of mevinolin in patients with heterozygous FH remains
to be fully elucidated. In dogs, mevinolin in a dose of 10 mg/
kg per day has been shown to cause a small increase in the
fractional catabolic rate of '25I-LDL, but the primary hypoli-
pidemic effect was mediated by a 50% reduction in the rate of

LDL synthesis (20). These findings contrast with those of a
recent study (29) in which the kinetics of '251I-LDL were
examined in six patients with heterozygous FH on diet only
and diet plus mevinolin (20 mg twice daily). In this report the
fractional catabolic rate of LDL apoprotein B increased from
a mean of 0.30 pools/d on diet only to 0.41 pools/d on
mevinolin. Although the mean calculated rate of synthesis of
LDL apoprotein B did not change significantly (19.2 mg/kg
per day on diet only vs. 18.4 mg/kg per day on mevinolin), in
the patients as a whole it fell modestly in five of the six
individual subjects but increased appreciably in the sixth.
These results indicate that the observed decrease in LDL
cholesterol levels in patients with heterozygous FH treated
with 20 mg of mevinolin twice daily is mediated primarily by
an increased fractional rate of LDL catabolism, but that some
reduction in LDL synthesis may occur concurrently. Indirect
support for an inhibitory effect of mevinolin on LDL and very
low density lipoprotein synthesis is suggested by the findings
that a significant fall in plasma triglyceride concentrations
occurred in patients receiving both the 20 and 40 mg twice
daily doses of mevinolin. Such an effect was not observed at
lower doses of mevinolin and it is tempting to speculate that
the observed decreases in LDL on these doses (5 and 10 mg
twice daily) were mediated exclusively by increases in the rate
of receptor-mediated LDL catabolism, whereas some concurrent
reduction in LDL synthesis was apparent on the two higher
doses.

The hypocholesterolemic effects of mevinolin (and com-
pactin) are based on their ability to competitively inhibit
hepatic HMG-COAreductase, the rate-limiting enzyme in
cholesterol biosynthesis, and thereby reduce the rates of for-
mation of mevalonic acid from HMG-COAand the de novo
biosynthesis of cholesterol (32). The latter action is believed
to transiently reduce the cellular cholesterol pool and result in
compensatory increases in the number of high affinity LDL
receptors on the cell surface (20) with a concurrent stimulation
in the rate of receptor-mediated LDL catabolism (20, 29). This
effect is similar to that which occurs in the liver when the
entero-hepatic circulation of bile acids is interrupted either by
oral administration of bile acid sequestrants, e.g., colestipol or
cholestyramine (20, 21, 33), or by surgical bypass of the distal
ileum (15), but the mechanisms differ. In the former situation
mevinolin directly reduces the rate of cholesterol biosynthesis,
whereas in the latter case depletion of the bile salt pool
promotes compensatory increases in the conversion of choles-
terol to bile acids and indirectly increases the rate of cellular
cholesterol efflux. In patients with heterozygous FH, the ability
of mevinolin and bile salt depletion to independently (21, 29)
stimulate the production of more high affinity LDL receptors
on hepatocytes affords a physiologically attractive and clinically
effective means by which elevated LDL levels can be substan-
tially reduced.

In addition to its role as a precursor of cholesterol, meva-

lonic acid is also an obligatory precursor (32) for the formation

1976 D. R. Illingworth and G. J. Sexton



of ubiquinone (34), dolichol (35), and isopentenyl adenine
(36). In view of the critical roles of these nonsterol products
of mevalonate in cellular replication and function, it is essential
that the doses of mevinolin that are used as hypolipidemic
agents in man do not significantly impair the synthesis of
ubiquinone, dolichols, or isopentenyl adenine. In vitro studies
(reviewed in reference 32) indicate that the initial enzymes
involved in the synthesis of ubiquinone and dolichol have a
higher affinity for mevalonate and its metabolites than do the
enzymes involved in cholesterol biosynthesis and that inhibition
of HMG-COAreductase by compactin results in substantially
greater reductions in the rates of synthesis of cholesterol than
occur for dolichol or ubiquinone. Clinical data from seven
patients with heterozygous FH treated with 30-60 mg/day of
compactin support this view (24). In this study, concentrations
of total and LDL cholesterol fell by 32 and 29%, respectively,
but serum concentrations of ubiquinone were unchanged.

Short-term side effects during treatment with mevinolin
have been minimal and all the patients reported in this study
remain on therapy. Laboratory changes have been limited to
transient increases in alkaline phosphatase in three patients
and to a modest but sustained increase in a fourth. Previously
reported side effects with mevinolin (27-29) and compactin
(23-25) have also been minimal. Mabuchi et al. (24) reported
an insignificant increase in the overall levels of CPKin seven
Japanese patients treated with compactin at a dose of 30-60
mg/d, but similar changes were not reported in a subsequent
study with 10 patients treated with 90 mg of compactin/d
(25). Tobert et al. (28) noted increased levels of CPK (two
patients) and SGOT(two patients) in a group of 59 normal
male subjects given mevinolin for a period of 1 mo. These
results, along with those of the present study, indicate that
mevinolin is well tolerated at clinically effective doses and that
short-term side effects are minimal at doses of up to 1.5 mg/
kg per day. Nevertheless, until more information on the long-
term safety of mevinolin in humans is available, it would seem
prudent to restrict its use to selected adult patients with
refractory hypercholesterolemia in whom the potential benefit
from effective hypolipidemic therapy appears greatest.

If long-term safety can be satisfactorily established, specific
inhibitors of HMG-COAreductase used alone or with either
a bile acid sequestrant (29, 37), distal ileal bypass (38), or
nicotinic acid offer considerable promise in the therapy of
patients with heterozygous FH and possibly in patients with
other hereditary disorders (e.g., familial combined hyperlipid-
emia) that are associated with elevated levels of LDL cholesterol.
The long-term use of such regimens affords the potential for
preventing (39) or even reversing the premature development
of atherosclerosis that occurs so frequently in this high risk
group of patients.
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