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Achieving lipid goals in real life: the
DISCOVERY-UK study

General practitioners may not routinely uptitrate statins, even in patients not achieving target cholesterol
levels. In this study, the efficacy and safety of the recommended start doses of three statins were evaluated.

Abstract

ISCOVERY-UK (the Dlrect Statin
DCOmparison of LDL-C Values:

an Evaluation of Rosuvastatin
therapY) was an open-label, parallel-
group, multicentre study designed
to compare the efficacy of recom-
mended start doses of rosuvastatin
with atorvastatin and simvastatin for
reduction of low-density lipoprotein
cholesterol (LDL-C) and goal attain-
ment.

Patients with type lla or type llb
hypercholesterolaemia and a 10-year
coronary heart disease (CHD) risk
> 20% or a history of CHD or
other established atherosclerotic
disease were randomised to receive
rosuvastatin 10 mg, atorvastatin

10 mg or simvastatin 20 mg for 12 Qﬂﬂal@ﬁent
weeks. ) A\ s re

Significantly greater LDL-C re
tions were observed with ros @
10 mg compared with a@
10 mg and simvastatin
(50% versus 42% and 40%,
p<0.0001). The 1998 Europ
goal (LDL-C < 3.0 mmol/L) was
achieved by 89% of
receiving rosuvastatin 10 mg, w
was significantly more than patien
receiving atorvastatin 10 mg (78%)
and simvastatin 20 mg (72%) (both
p<0.0001). Similar results were
observed for the National Cholesterol
Education Program Adult Treatment
Panel lll goal (LDL-C < 2.6 mmol/L) and
2003 European goals (LDL-C < 3.0 or
< 2.5 mmol/L, depending on risk cat-
egory).

In conclusion, rosuvastatin is more
effective than atorvastatin or simvas-
tatin for lowering LDL-C and enabling
patients to achieve lipid goals at rec-
ommended start doses.
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Introduction
The efficacy of statins in_o
density lipoprotein chd\
levels and reducin
cardiovascular

who are eli

for—stati/the
remain eated \S@on
who ‘Q%(e trea@t, a copsi le

begin
remain
inrtial dose 7

pro@?]‘ail to achieve lipid goals
nded by national and interna-
| guidelines.** Studies have shown

patier1t(</r at many patients who begin statin

reatment remain at the initial dose,
and dose titration is uncommon.>* In
the primary care setting, the availability
of therapies that enable patients to
achieve goals without the need for
dose titration is important in optimising
treatment outcomes.

Rosuvastatin has been shown to be
highly efficacious for lowering LDL-C
levels,®” and it enables more patients to
achieve LDL-C goals at an initial dose
of 10 mg compared with atorvastatin
10 mg and simvastatin 20 mg.®
Rosuvastatin also has beneficial effects
on other components of the lipid pro-
file, including high-density lipoprotein

—

cholesterol (HDL-C), total cholesterol
(TC) and triglycerides (TG).”

The Dlrect Statin COmparison of
LDL-C Values: an Evaluation of
Rosuvastatin  therapY (DISCOVERY)
Programme is being conducted to
assess the efficacy of recommended
starting doses of rosuvastatin, atorva-

tin a ther statins for achieving
lo id gga d improving the lipid pro-
rol (L e %)
occurrefieeno
(CVDRS ell
established.”? H er, % tien@

ﬂ ISCOVERY Programme is
ithg over 12,000 patients from
)e"than 30 countries worldwide and
made up of a number of indepen-
dently powered studies. Results from
one of the DISCOVERY studies, con-

ducted in the UK, are reported here.

fil

Materials and methods

Trial design

DISCOVERY-UK (D3560/L00004) was a
randomised, multicentre, open-label,
three-arm, parallel-group study con-
ducted in patients from 352 general
practice centres. After dietary coun-
selling, eligible patients were ran-
domised 2:2:1 to receive rosuvastatin
10 mg, atorvastatin 10 mg or simva-
statin 20 mg once daily for at least 12
weeks. The trial was conducted in accor-
dance with the ethical principles in the
Declaration of Helsinki, International
Conference of Harmonisation Good
Clinical Practice guidelines and UK regu-
latory requirements.

Patients

Patients (aged > 18 years) with type lla
and llb hypercholesterolaemia were eli-
gible for inclusion if, in the opinion of
the investigator, they would benefit
from the introduction of lipid-lowering
therapy. Patients also had to meet the
following criteria: no previous statin
treatment; LDL-C > 3.5 mmol/L; fasting
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TG < 4.52 mmol/L; a 10-year coronary
heart disease (CHD) risk > 20%;°or a
history of CHD or other established ath-
erosclerotic disease. Exclusion criteria
included active liver disease or hepatic
dysfunction, known uncontrolled dia-
betes, uncontrolled hypertension and
unexplained serum creatine kinase (CK)
3 x the upper limit of normal (ULN).

Assessments

Visits were designed to mimic general
practice procedures as closely as possi-
ble. Patients were enrolled and
assessed for eligibility at visit 1, and
were randomised 3-14 days later at
visit 2. Patients returned after 12 weeks
for blood sampling (visit 3a), and the
final safety and tolerability assessment
was performed one week later (visit 3).
Blood samples for measurement of
fasting lipids and clinical chemistry (ala-
nine aminotransferase [ALT], aspartate
aminotransferase [AST], bilirubin, CK,
creatinine and glucose) were collected
at visits 1 and 3a and sent to a central

CARDIOLOGY IN GENERAL PRACTICE

Table 1. Patient characteristics at enrolment

¢ Significantly greater
LDL-C reductions were
observed with rosuvastat
10 mg compared w:
atorvastatin 10 mg
simvastatin 20

laboratory (Quest Diagnostics Lt,
Heston, Middlesex, UK) for analysis

Statistical analyses

The primary end point was the propor-
tion of patients achieving the 1998
European LDL-C goal of < 3.0 mmol/L
after 12 weeks of treatment. Secondary
end points included: the percentage of
patients achieving National Cholesterol
Education Program Adult Treatment
Panel lll (NCEP ATP Ill) LDL-C goals (< 2.6
mmol/L);"® the percentage of patients
achieving 1998 European TC goals
(< 5.0 mmol/L);? and the percentage
change from baseline in TC, LDL-C,
HDL-C and TG at 12 weeks. The 2003
European guidelines on CVD prevention

VOLUME 13 ISSUE 1 - JANUARY/FEBRUARY 2006

Rosuvastatin Atorvastatin Simvastatin
10 mg (n=712) 10 mg (n=709) 20 mg (n=349)
Age, years, mean (SD) 66.3 (8.8) 66.6 (8.6) 66.8 (8.3)
Range 32-89 35-89 36-86
Male (%) 62.1 63.6 61.6
Body mass index, kg/m?, mean (SD) 28.3 (4.9) 28.1 (4.6)° 27.9 (4.3)¢
Diabetes (%) 17.8 15.8 16.0
Cardiovascular disease (%) 40.7 37.9 45.0
SCORE evaluation (%)
Symptomatic 65.0 59.7 63.0
Asymptomatic, total risk > 5% 35.0 40.3 37.0
Baseline lipid levels, mmol/L, mean (SD)
TC 6.7 (0.9) 6.7 (0.8) 6.7 (0.9)
LDL-C C—?S (0.7)d 4.5 (0.7) 4.5 (0.7)
HDL-C .3(0.3) 1.3(0.3) 1.3(0.3)
2.1 2.0(0.8) 2.0 (0.8)

TG
an = 708; bn = 707; ¢n = 348; 9n = &/ < Q
Key: SD = standard deviation; = System& ary Ri S@ion TC = total cholesterol;
LDL-C = low-density lipoprz ; B% high—de\ oprotein cholesterol; TG = triglycerides

(@)

became able dw@qe st

post %\qnalyse ere" per
p f patientS.achiev-
L-C or<25
I/L 0 .5 mmol/L,
e n ris y)."" Post hoc
an th pe ertage of patients
mbined National
v e rsévork (NSF) LDL-C goal
< 3.0 and > 30% reduction)
\_ and ed TC goal (< 5.0 mmol/L
% reduction)'>"*were also con-

d.
All efficacy results shown are from
he intention-to-treat population,
vvh|ch consisted of patients with a
baseline reading, at least one post-
baseline reading and who had received
at least one dose of study drug. Logistic
regression was used to compare the
percentage of patients achieving goal.
The regression model included treat-
ment as a factor. The percentage
change in lipid levels was compared
across groups by analysis of covariance.
The statistical model included treat-
ment as the main effect and mean
baseline lipid level as a covariate.

Sample size was determined for the
primary end point, such that a difference

—

in goal attainment of 5% (rosuvastatin
versus atorvastatin) and 10% (rosuvas-
tatin versus simvastatin) could be detect-
ed. It was calculated that 1,718 patients
would be required to achieve 90%
power at a two-sided significance level
of 5%. Randomisation of approximately
1,910 patients was planned to allow for
a 10% withdrawal rate.

The incidence and severity of
adverse events and abnormal laborato-
ry results were assessed. The safety set
included all randomised patients who
received at least one dose of study
medication, and data were summarised
descriptively.

Results
Patient characteristics
From a total of 2,506 patients enrolled,
1,874 were randomised and 1,760
patients (93.9%) completed the study.
Overall discontinuation rates (discontin-
uation for any reason) were low (rosu-
vastatin 10 mg, 54 [7.1%]; atorvastatin
10 mg, 39 [5.2%]; simvastatin 20 mg,
1 [5.7%]). The groups were similar at
baseline in terms of demographic, clin-
ical and lipid variables (table 1). More
than 35% of patients had a history of
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Figure 1. Patients achieving LDL-C goals after 12 weeks in the DISCOVERY-UK study
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CVD and the majority of patients
(approximately 60%) were eligible to
meet the 2003 European goals of TC
< 4.5 mmol/L and LDL-C < 2.5 mmol/L.

Efficacy

Rosuvastatin 10 mg reduced LDL-C lev-
els by 50%; this was significantly
greater than atorvastatin 10 mg (42 %,
p<0.0001) and simvastatin 20 mg

74

(40%, p<0.0001) after 12 weeks.
Consistent with these greater LDL-C
reductions, 1998 European LDL-C goals
were achieved by significantly more
patients receiving rosuvastatin 10 mg
(89%) compared with those receiving
atorvastatin 10 mg (78%, p<0.0001)
and simvastatin 20 mg (72%,
p<0.0001) (figure 1). The proportion of
patients achieving NCEP ATP Il LDL-C

—

goals was also highest in the rosuvas-
tatin 10 mg group (76%) compared
with the atorvastatin 10 mg group
(55%, p<0.0001) and simvastatin 20
mg group (50%, p<0.0001) (figure 1).
TC reductions were also significantly
greater in patients receiving rosuvastatin
10 mg (34%) compared with patients
receiving atorvastatin 10 mg (30%,
p<0.0001) and simvastatin 20 mg (28%,
p<0.0001). In addition, 1998 European
TC goals were achieved by 81% of those
receiving rosuvastatin 10 mg, compared
with 69% receiving atorvastatin 10 mg
and 62% receiving simvastatin 20 mg
(both p<0.0001) (figure 2).
In post hoc analyses, significantly
more patients receiving rosuvastatin
ieved the more stringent
an LDL-C and TC goals

mg
&%}S&{éﬁd NSF goals compared

tients receiving atorvastatin

ngg or simvastatin 20 mg (all
& .0001) (figure 1, figure 2).

All treatments increased HDL-C and
decreased TG at 12 weeks, but there
were no significant differences bet-
ween treatment groups.

‘AII treatments were well
tolerated in this study ’

Safety and tolerability
All treatments were well tolerated.
Fewer than 5% of patients discontin-
ued treatment as a result of an adverse
event (rosuvastatin 10 mg, 4.8%; ator-
vastatin 10 mg, 3.7%; simvastatin
20 mg, 4.1%). The percentage of
patients who reported adverse events
was also similar among groups (rosu-
vastatin 10 mg, 47.7%; atorvastatin
10 mg, 46.5%; simvastatin 20 mg,
46.4%). Two patients died from causes
considered to be unrelated to treat-
ment (one received atorvastatin [and
died from acute myocardial infarction]
and one received simvastatin [and died
from lobar pneumonia and ischaemic
heart disease]).

The most frequent treatment-emer-
gent adverse event was lower respirato-
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Table 2. Most frequent (> 1.5% overall) treatment-emergent adverse events (safety population)

Number (%) of patients with adverse event

Rosuvastatin
10 mg (n=754)

Lower respiratory tract infection NOS 23 (3
Headache 20 (2
Constipation 23 (3
Upper respiratory tract infection NOS 1101
Arthralgia 20 (2
Cough 16 (2
Pain in limb 21 (2
Myalgia 12 (1
Diarrhoea NOS 14 (1
Nausea 13 (1

Key: NOS = not otherwise specified

Atorvastatin Simvastatin

10 mg (n=752) 20 mg (n=364)

1) 24 (3.2) 17 (4.7)
7) 12 (1.6) 13 (3.6)
1) 13(1.7) 5(1.4)
.5) 18 (2.4) 11 (3.0
7) 11 (1.5) 8(2.2)
1) 12 (1.6) 10 (2.7)
.8) 10 (1.3) 5(1.4)
.6) 13(1.7) 8(2.2)
.9) 13(1.7) 5(1.4)
7) 9(1.2) 7 (

5

5 Key messages

® There remains a considerable treatment
patients with cardiovascular disease

achieving lipid goals in the primary care

® Many patients who begin statin treatment renszi he r@

® The choice of statin has a significant impa@

gap in the Iip@a
&

e propgrtionof patie

AN

S goals t the
the, t gap

N

N\

ry tract infection, followed bygeﬁac

and constipation (table 2). No cliniS de

significant CK elevations (> 10 x
occurred. Changes from baseline of all

QO
N

® Lipid-lowering drugs that enable mosgt nt
need for titration to higher dosezy'%elp to
ry

A3

Qng. DISCOVERY-UK was

6 mimic general practice pro-
as closely as possible and pro-
| an accurate reflection of how

d
Si

serum chemistry parameters were sma\(</ ore efficacious agents may reduce
C

and similar across treatment groups.@\
increase in creatinine > 30% from bas

line was experienced by a total of 36
patients, eight of whom had values out-
side the normal range (rosuvastatin
10 mg, two; atorvastatin 10 mg, four;
simvastatin 20 mg, two). AST and ALT
levels > 3 x ULN were detected in one
patient but were considered to be unre-
lated to treatment (rosuvastatin 10 mg).

Discussion

The results of DISCOVERY-UK demon-
strate that the choice of statin has a sig-
nificant impact on the proportion of
patients achieving lipid goals in the pri-
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VD risk without the need for dose
titration in a ‘real life’ setting.
Rosuvastatin 10 mg was more effective
in enabling patients to achieve goals
than the other statins studied. These
data are consistent with findings from
previously reported trials in patients
with hypercholesterolaemia, which
have shown that rosuvastatin 10 mg
reduces LDL-C to a greater extent than
atorvastatin 10 mg and simvastatin
20 mg, and enables more patients to
achieve LDL-C goals.”®

Many patients fail to achieve lipid
goals: contributing factors include the
use of low doses and limited drug

—

effectiveness.’ The Performance For Life
study surveyed prescribing data from
more than 14,000 patients with CHD
who were treated with fluvastatin,
pravastatin, simvastatin or atorvas-
tatin.>"* More than half of patients on
statins did not reach NSF goals at the
initial dose, and of the patients not at
goal, only one third received additional
management in the form of increasing
doses or switching to a more effica-
cious statin.>™On the basis of findings
from the Heart Protection Study,’ there
has been an increasing trend among
clinicians to adopt a starting dose for
simvastatin of 40 mg, removing the
need for dose titration and ensuring
greater efficacy at initial statin dose.”™
ta indicate that rosuvas-

Q)wever
tin emains the most effective

dose for reducing choles-

/\Qiniu&;
elow European goals, even
&a ing acceptability of a 40 mg ini-

dose of simvastatin.”

Achievement of lipid goals may be
improved by implementation of the
new General Medical Services (GMS)
contract, which places substantial
emphasis on attainment of CHD risk
factor targets in primary care.” Using
the GMS contract, general practices
receive additional remuneration if 60%
of their patients with CHD have TC < 5
mmol/L. The availability of a statin that
enables nine out of 10 patients to
achieve lipid goals at the starting dose
without the need for dose titration may
be highly valuable in enabling general
practitioners to optimise lipid manage-
ment and reach GMS targets.

In addition to efficacy, clinicians are
likely to consider drug safety when
selecting an appropriate therapy.
Extensive safety data from the phase I/l
programme indicate that rosuvastatin
has a similar safety profile to other
statins.”” Consistent with these data, all
treatments were well tolerated in this
study, with a similar incidence of adverse
events. Another important considera-
tion is cost. Several studies have shown
the most efficacious statins to be the
most cost-effective in treating patients
to recommended cholesterol goals.™™ A
recent assessment of statins for the

75



WMiddleton&Fuat pg 72-76:Middleton&Fuat pg 72-76 24/2/06 9:39

CLINICAL STUDY

Page 5

National Institute for Clinical Excellence
included cost-effectiveness modelling.?
The assessment did not distinguish
between the different statins but it did
demonstrate that statin therapy in sec-
ondary prevention is cost-effective when
compared with other standard treat-
ments that are available on the NHS. For
primary prevention, the cost-effective-
ness is dependent on the level of CHD
risk and age.

Recent evidence indicating that
intensive LDL-C lowering improves car-
diovascular outcomes is expected to
drive recommended lipid goals down-
wards.?"*? This trend was evident in the
latest European guidelines' and recom-
mendations related to the use of statins
in patients with hypertension have
been updated with new British targets
to lower TC by 25% or LDL-C by 30%
or to reach TC < 4.0 mmol/L or LDL-C
< 2.0 mmol/L, whichever is the greater.?
Furthermore, a recent NCEP ATP Ill rec-
ommendation suggests a LDL-C goal of
< 1.8 mmol/L as a therapeutic option
for very high-risk patients, such as
those with established CVD and multi-
ple risk factors including diabetes.* As
lipid goals are lowered, there is increas-
ing need for effective statins t
enable most patients to achieve
more stringent goals. Lipid-lo

drugs that enable most p@tien to
attain goals without the need itr

to higher doses have the potenti{g/
n

optimise lipid levels in primary cli
practice.
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