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Abstract Cerivastatin is a third generation pure enantiomeric HMG-CoA reductase in-
hibitor. It reduces low density lipoprotein (LDL)-cholesterol by 22 to 44% at
doses of 0.1 to 0.8 mg/day. The drug has been extensively evaluated for more
than 5 years in clinical trials and is currently marketed in a number of countries
at doses of 0.1 to 0.3 mg/day.

Cerivastatin has been tested in more than 4000 patients during extensive phase
Il and 11l studies. About 40% of patients in these trials were women, and many
participants were aged between 65 and 75 years. The trial populations had mod-
erate to severe hypercholesterolaemia, with mean baseline LDL-cholesterol lev-
els of approximately 5.2 mmol/L (200 mg/dI).

Inlarge phase lll trials, cerivastatin, over the dosage range of 0.1 to 0.4 mg/day,
reduced LDL-cholesterol by 22.4 to 36.1% from baseline. As with other HMG-
CoA reductase inhibitors, the log-linear dose-response curve of cerivastatin
showed a 6% additional decrease in mean LDL-cholesterol levels for each dou-
bling of the daily dose, with no plateau effect noted at the highest dosage yet
tested (0.8 mg/day). High density lipoprotein cholesterol levels increased by 4 to
10% during cerivastatin therapy. This effect, which was consistent with that of
other HMG-CoA reductase inhibitors, was not dose related.

As has been found with other statins, the triglyceride-lowering effects of
cerivastatin are dependent on baseline triglyceride levels, with very small reduc-
tions occurring in patients with low initial levels [<1.7 mmol/L (150 mg/dl)], and
larger dose-dependent reductions of up to 36% with the 0.4 mg/day dose observed
in patients with baseline triglyceride levels >2.8 mmol/L (250 mg/dl).

Cerivastatin was well tolerated in all studies. Cerivastatin recipients and re-
cipients of other HMG-CoA reductase inhibitors experienced a similar incidence
of adverse events (including hepatic transaminase elevations) in comparative
studies.

Cerivastatin is an effective and safe lipid-lowering agent for most patients with
hypercholesterolaemia.
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Agents that reduce low density lipoprotein pected to be approved for general use in the very
(LDL)-cholesterol levels are effective in the pri- near future.
mary and secondary prevention of coronary artery
disease and, as a class, HMG-CoA reductase inhib- 1. Efficacy
itors are the drugs of choice for the treatment of

hypercholesterolaemi?! initial pivotal clinical studies; these included 1785
A number of generations of HMG-C0A reduc- aiients (approximately 40% women) with hyper-
tase inhibitors are now available commercially: cholesterolaemia who received 8 weeks’ treatment
they include first generation agents such asyith cerivastatin 0.1 to 0.4 mg/day or placétb.
Iovastatin, pravastatin and simvastatin, which alreThe mean age of this popu|ati0n was approxi-
produced via a fermentation-based process, and mately 55 years, and many participants were aged
second generation, fully synthetic racemic com-between 65 and 75 years. The patients had moder-
pound, fluvastatin. Two third generation agents,ate to severe hypercholesterolaemia: baseline
atorvastatin and the pyridine derivative ceriva-mean total and LDL-cholesterol levels were ap-
statin, are fully synthetic, pure enantiomeric com-proximately 7.5 and 5.2 mmol/L, respectively (290

pounds. This review focuses on the clinical effi-and 200 mg/dl); the baseline high density lipopro-
cacy and tolerability of cerivastatin. tein (HDL)-cholesterol level averaged 1.3 mmol/L

450 mg/dl). Mean serum triglycerides levels were

To assess efficacy, we used pooled data from the

During the last 5 years, cerivastatin has bee
evaluated in more than 4000 patients (about 40og€nerally about 2 mmol/L (170 mg/di).
of whom were womerl¥;12 The drug is currently
marketed in a number of countries at dosages of 0.1
to 0.3 mg/day. Higher dosages (up to 0.8 mg/day)
have been studied, or are currently being studied, Cerivastatin dose dependently produced mean
in clinical trials, and the 0.4 mg/day dose is ex-reductions in LDL-cholesterol levels of 22.4 to

1.1 Effect of Cerivastatin on
LDL-Cholesterol Levels
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Fig. 1. Mean reductions in low density lipoprotein (LDL)-cholesterol levels from baseline after 8 weeks’ therapy with cerivastatin 0.1
to 0.8 mg/day (patients on cerivastatin 0.8 mg/day received only 4 weeks’ treatment). Data combined from placebo-controlled
studies.[*213]
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44% compared with a 0.3% increase with placebo O PLA(n=61)
(fig. 1).12131 However, the median LDL-choles- 100 - : cERos mgjgg g:zigg
terol reductions were more substantial, with 52%_ '
of patients achieving a >35% decrease with3
cerivastatin 0.3 mg/day (fig. 2). The observed vari—é
ability in individual responses provides the ratio-5
nale for starting at lower dosages and titrating up«%
wards on the basis of LDL-cholesterol reductionsZg
A recently completed 4-week phase Il study withz
cerivastatin 0.8 mg/day (n = 28) showed a meart
LDL-cholesterol reduction of 44% (fig. 13
The dose-dependent pattern of increasing LDL—.§’ 40
cholesterol reductions observed with cerivastatine
is consistent with the known log-linear dose-re-
sponse curve observed with other HMG-COA re-
ductase inhibitoré# each doubling of the
cerivastatin dose yields an approximately 6% ad&
ditional reduction from baseline LDL-cholesterol oLl
levels. <15 >15-20 >20-25 >25-30 >30-35 >35-40 >40-50 >50-60 >60
The response to cerivastatin was good in all sub- Reductions (%) in LDL-cholesterol levels from baseline
groups of patients with hypercholesterolaemia,
with an enhanced reduction apparent in certain
groups[lz] In particular, responses in women Fig. 2. Percentages of patients receiving cerivastatin (CER) 0.3
tended to be better than those in men, irrespectiv@ 9-4 mg/day, or placebo (PLA) who achieved specific reduc-
. . . . tions in low density lipoprotein (LDL)-cholesterol levels from
of the cerivastatin dosage (3 to 4% difference inyacgjine 12
LDL-cholesterol reduction at any dosage level).
Similarly, LDL-cholesterol reductions in patients
aged>65 years were generally 3 to 7% greater than
those observed in patients agetD years.
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1.3 Effect of Cerivastatin on
HDL-Cholesterol Levels

Cerivastatin 0.1 to 0.8 mg/day produced mod-
erate increases in HDL-cholesterol leviés.3]
This effect did not appear to be dose related; how-
] ] ] ) . ever, as shown in figure 4, the observed increase in

The triglyceride-lowering effect of cerivastatin, yp| _cholesterol levels during cerivastatin ther-
as with all HMG-CoA reductase inhibitors, is 5py relates directly to baseline triglyceride levels.
highly dependent on baseline triglyceride levels. In, patients with triglyceride levels >2.8 mmol/L
patients with low initial triglyceride levels [<1.7 (250 mg/dl) and HDL-cholesterol levels of 1.05

mmol/L (150 mg/dl)], cerivastatin produced only moi/L (40 mg/dl), HDL increases of 10 to 14%
relatively small reductions (6 to 10%), which did \yere seen (fig. 4).

not appear to be dose related (fig. 3). In contrast,

in patients with a baseline triglyceride level of >2.8 2. Comparison with Other HMG-CoA
mmol/L (250 mg/dl), cerivastatin was associated Reductase Inhibitors

with more substantial and dose-related triglyceride

reductions, ranging from 16.3% at a dosage of 0.1 Cerivastatin has been compared with fluvastatin
mg/day to 36% at a dosage of 0.4 mg/day (fig. 3)in a 12-week randomised double-blind, forced

1.2 Triglyceride-Lowering Effects of
Cerivastatin
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Fig. 3. Changes in triglyceride levels during 8 weeks’ therapy with cerivastatin 0.1 to 0.4 mg/day or placebo. Responses are stratified
according to baseline triglyceride levels .12
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Fig. 4. Increase in high density lipoprotein (HDL)-cholesterol levels during 8 weeks’ therapy with cerivastatin 0.1, 0.2 or 0.3 mg/day.
Responses are stratified according to baseline triglyceride levels*?l
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titration study (n = 3441)1.5] Six weeks after the Table I. The relative potency of currently available HMG-CoA
start of therapy LDL-cholesterol reductions with reductase inhibitors based on the daily dose required to achieve a
cerivastatin 02’ mg/day ( 26 40/) were signifi mean 30% reduction in LDL-cholesterol levels

. —20.4Y% -

cantly greater than those seen with fluvastatin 20P™9 (Dr:”;’ dose Relaive
mg/day (-19.3%; p < 0.001). After a further 6 P —rT Gog g T z
weeks’ treatment at higher dosages, cerivastatir, .., 20 5
0.3 mg/day produced greater changes tha ovastatin 20 5
fluvastatin 40 mg/day in LDL-cholesterol (-30.3 Simvastatin 10 5
vs—23.6%), HDL-cholesterol (+9)&+4.0%) and Atorvastain® 5 1
serum triglyceride levels (—14Ms —-3.7%) [p < Cerivastatin® 03 200

0.001 for all comparisons].
P ] a Where potency of fluvastatin 60mg = 1.

2.1 Potency Versus Efficacy

The therapeutic potency of an HMG-CoA re-  Thus, cerivastatin — the first HMG-CoA reduc-
ductase inhibitor may be definedths amount of tase inhibitor with clinical activity at dosages of
drug required to achieve a specific reduction in <1mg —is the most potent drug (pharmacologically
LDL-cholesterol attainable by all drugs in the and therapeutically) available in its class.
class.The potency of a drug is established early in  In contrast to potency, efficacy is dose and tol-
phase Il or Ill of development and does not changerability dependent. The efficacy of the HMG-CoA
with further dosage extension studies. Without di-reductase inhibitors may be definedthe maxi-
rectly comparative studies, it is possible to estabmum amount of LDL-cholesterol reduction achiev-
lish relative potency by comparing the daily doseable at the highest dose of the drilhen the max-
of the currently available HMG-CoA reductase in-imum daily dosage (either approved for general
hibitors required to produce a mean 30% reductioruse or currently in clinical trials) is used,
in LDL-cholesterol levels. The approximate corre- atorvastatin 80mg is the most efficacious agent,
sponding values with regard to the relative potencywith LDL-cholesterol reductions of 54%, followed
of these agents are presented in table I. by simvastatin 80mg (47%), cerivastatin 0.8mg

Another way of expressing potency is in terms(44%) and lovastatin 80mg (4094§:20.24]
of pharmacological potency, which is the amount
of Qr'ug.req'wred to inhibit HMG-CoA-reductase 3 Tolerability
activity in vitro. When cell membrane bound en-
zyme is used, cerivastatin produces 50% inhibition Cerivastatin is generally well tolerated. In
of HMG-CoA reductase at significantly lower pooled tolerability data from placebo or compara-
concentrations than atorvastatin, simvastatintor controlled trial$?%] no significant difference in
fluvastatin, lovastatin and pravastafitiz3] the incidence of adverse events was detected between

Table Il. Effect of cerivastatin on plasma fibrinogen leveld'®!

No. of patients Fibrinogen level (g/Ly Change from baseline®
baseline week 8 absolute percentage
Placebo 108 2.68 2.68 0.003 0.7
Cerivastatin 0.1 mg/day 102 2.77 2..76 -0.006 1.0
Cerivastatin 0.2 mg/day 117 2.69 2.71 0.024 2.2
Cerivastatin 0.3 mg/day 108 2.73 2.77 0.038 2.2

a To convert to mg/dl, multiply by 100.
b For all reported changes, p > 0.05.
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recipients of cerivastatin 0.2 or 0.3 mg/day (1394) 6.
and placebo recipients (n = 641). The incidence of
drug-related withdrawals with cerivastatin (0.1 to
0.4 mg/day) [1.6%)] was at least comparable to that 7-
seen with placebo (2.2%) or other HMG-CoA re-
ductase inhibitors (3.2%) in 3460 patients evalu-
ated in clinical studie3!

During cerivastatin therapy, elevations in levels g,
of hepatic transaminases (ALT and AST) and cre-
atine kinase were rare and not related to &8sk
general, the incidence of hepatic enzyme eleva- 9.
tions observed with cerivastatin was similar to that
observed with other HMG-CoA reductase inhibi-
tors and placebo. Similarly, absolute or percentagelo.
changes in fibrinogen levels after 8 weeks of
cerivastatin therapy or placebo were minor and not
significantly different (table 11}1°! "

4. Summary

Cerivastatin is a third generation HMG-CoAre-
ductase inhibitor, the most potent drug in its class,?
and the first to be available in daily doses of <1mg.
Clinical trials with the 0.8 mg/day dosage indicate 13.
that cerivastatin has the potential to rank among the
most efficacious agents. It effectively reduces total 14,
and LDL-cholesterol and triglyceride levels and in-
creases levels of HDL-cholesterol. On the basis of*
its demonstrated clinical efficacy and safety,
cerivastatin is a suitable choice of lipid-lowering
agent for most patients with hypercholesterolaemia. 14,

References

1. Scandinavian Simvastatin Survival Study Group. Randomised
trial of cholesterol lowering in 4444 patients with coronary
heart disease: the Scandinavian Simvastatin Survival Study
(4S). Lancet 1994; 344: 1383-9

2. Shepherd J, Cobbe SM, Ford I, et al. Prevention of coronary
heart disease with pravastatin in men with hypercholesterole-
mia. N Engl J Med 1995; 333: 1301-7

3. Sacks FM, Pfeffer MA, Moye LA, et al. The effect of pravastatin
on coronary events after myocardial infarction in patients
with average cholesterol levels. N Engl J Med 1996; 335:
1001-9 19.

4. Mazzu A, Lettieri J, Hogan C, et al. A multiple-dose study on
the safety and pharmacokinetics of cerivastatin in young and
elderly male volunteers [abstract]. Atherosclerosis 1997 May;
130 Suppl.: S29

5. Stein EA, Isaacsohn J, Zinny M, et al. Pharmacokinetics, safety 20.
and tolerability of multiple-dose cerivastatin in males and fe-
males: a double-blind study [abstract]. Atherosclerosis 1997
May; 130 Suppl.: S33

17.

[ Adis International Limited. All rights reserved.

Stein E, Sprecher D, Allenby KS, et al. Cerivastatin, a new
potent synthetic HMG Co-A reductase inhibitor: effect of 0.2
mg daily in subjects with primary hypercholesterolaemia. J
Cardiovasc Pharmacol Ther 1997; 2 (1): 7-16

Betteridge DJ. Cerivastatin — multicentre, double-blind com-
parison with placebo and simvastatin in primary hyperchol-
esterolaemia [abstract no. 138]. The International
Cerivastatin Study Group. 11th International Symposium on
Atherosclerosis; 1997 Oct 5-9: Paris. Atherosclerosis 1997;
134: 45-6

Betteridge DJ. Efficacy and safety of cerivastatin in primary
hypercholesterolaemia [poster]. The International Ceriva-
statin Study Group. In: Cerivastatin Posters Presented at Sci-
entific Meetings; 1997: Bayer, 1997: 29-30

Insull W, Stein E, Whalen E. Cerivastatin, a new potent HMG-
CoA reductase inhibitor: efficacy and tolerability in primary
hypercholesterolemia [abstract]. J Am Coll Cardiol 1997 Feb;
29 Suppl. A: 46A

Farnier M, Megnien S, Becka M. Comparison of cerivastatin
and gemfibrozil in the treatment of primary mixed hyperlip-
idemia [abstract no. 32]. 11th International Symposium on
Atherosclerosis; 1997 Oct 5-9: Paris. Atherosclerosis 1997;
134:123

Farnier M, Megnien S, Becka M. Long-term extension of the
comparison of cerivastatin and gemfibrozil in the treatment
of primary mixed hyperlipidemia [abstract no. 33]. 11th In-
ternational Symposium on Atherosclerosis; 1997 Oct 5-9:
Paris. Atherosclerosis 1997; 134: 123

Schopen U, Cagatay M, Ziegler R, et al. BAY w 6228: a pooled
efficacy analysis in selected patient subgroups. Wuppertal,
Germany: Bayer AG, Report No.: PH 24968, April 1996

Stein EA, Isaacsohn JL, Stoltz R, et al. Efficacy and safety of
0.8mg dosage of cerivastatin: a novel HMG CoA reductase
inhibitor. J Am Coll Cardiol 1998; 31 (2 Suppl. A): 281A

Roberts WC. The rule of 5 and the rule of 7 in lipid-lowering
by statin drugs [editorial]. Am J Cardiol 1997; 80 (1): 106-7

. Isaacsohn J, Stein E, Weinstein R, et al. Cerivastatin, a novel

potent HMG-CoA reductase inhibitor: comparative efficacy
versus fluvastatin [abstract]. 13th International Symposium
on Drugs Affecting Lipid Lowering; 1998 May 30-Jun 3:
Florence ltaly: 62

Zavoral JH, Haggerty BJ, Winick AG, et al. Efficacy of
fluvastatin, a totally synthetic 3-hydroxy-3-methylglutaryl-
coenzyme A reductase inhibitor. Am J Cardiol 1995; 76
Suppl.: 37A-40

Knopp RH, Brown WYV, Corder CN, et al. Comparative efficacy
and safety of pravastatin and cholestyramine alone and com-
bined in patients with hypercholesterolaemia. Arch Int Med
1993; 153: 1321-9

18. Bradford RH, Shear CL, Chremos AN, et al. Expanded clinical

evaluation of lovastatin (EXCEL) study results. I: efficacy in
modifying plasma lipoproteins and adverse event profile in
8245 patients with moderate hypercholesterolaemia. Arch Int
Med 1991; 151: 43-9

Pederson TR. Design and baseline results of the Scandinavian
simvastatin survival study of patients with stable angina
and/or previous myocardial infarction. The Scandinavian
Simvastatin Survival Study Group. Am J Cardiol 1993; 71:
393-400

Nawrocki JW, Weiss SR, Davidson MH, et al. Reduction of
LDL cholesterol by 25% to 60% in patients with primary
hypercholesterolemia by atorvastatin, a new HMG-CoA re-
ductase inhibitor. Art Thrombosis Vasc Biol 1995; 15: 678-82

Drugs 1998; 56 Suppl. 1



A Clinical Review of Cerivastatin 31

21. Bischoff H, Angerbauer R, Boberg M, et al. Cerivastatin: high 24. Davidson MG, Stein EA, Dujovne CA, et al. The efficacy and

enzyme affinity and active metabolites contribute to its high six-week tolerability of simvastatin 80 and 160 mg/day. Am
pharmacological activity [abstract]. Atherosclerosis 1997 J Cardiol 1997; 79: 38-42 _
May; 130 Suppl.: 25 25. Schopen U, Cagatay M, Ziegler R, et al. A pooled evaluation of

the overall safety profile of BAY w 6228. Wuppertal, Ger-

22. Bischoff H, Angerbauer R, Bender J, et al. Cerivastatin: phar- many: Bayer AG, Report No.: PH 25039: May, 1996

macology of a novel synthetic and highly active HMG-CoA
reductase inhibitor. Atherosclerosis 1997 Nov; 135: 119-30

23. Shaw MK, Newton RS, Sliskovic DR, et al. Hep-G2 cells and
primary rat hepatocytes differ in their response to inhibitors Correspondence and reprints: Dr Evan A. Stein, Medical
of HMG-CoA reductase. Biochem Biophys Res Commun Research Laboratories, 2 Tesseneer Drive, Highland
1990; 170: 726-34 Heights, Kentucky 41076, USA.

[ Adis International Limited. All rights reserved. Drugs 1998; 56 Suppl. 1



	Abstract 25
	1. Efficacy 26
	1.1 Effect of Cerivastatin on LDL-Cholesterol Levels 26
	1.2 Triglyceride-Lowering Effects of Cerivastatin 27
	1.3 Effect of Cerivastatin on HDL-Cholesterol Levels 27

	 2. Comparison with Other HMG-CoA Reductase Inhibitors 27
	2.1 Potency Versus Efficacy 29

	3. Tolerability 29
	4. Summary 30
	References 30
	Correspondence and reprints 31

