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The AVALON study was a randomized, mul-
ticenter trial to assess the efficacy and safety of
coadministered amlodipine and atorvastatin in
patients with hypertension and dyslipidemia.
Phase one was an S-week, double-blind, double-
dummy, placebo-controlled period whereby
patients received amlodipine 5 mg, atorvastatin
10 mg, amlodipine 5 mg and atorvastatin 10
mg, or placebo. Thereafter, all patients received
single-blind amlodipine 5 mg and atorvastatin 10
mg for 8-weeks, followed by 12 weeks of open-
label treatment where doses could be titrated to
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improve low-density lipoprotein cholesterol and
blood pressure control. A total of 847 patients
entered the double-blind phase. At Week 8, 45%
of the patients receiving amlodipine 5 mg and
atorvastatin 10 mg reached both their blood pres-
sure and low-density lipoprotein cholesterol goals,
compared with 8.3% with amlodipine (p<0.001),
28.6% with atorvastatin (p<0.001), and 3.5%
with placebo. At 28 weeks, 67.1% of patients
coadministered amlodipine and atorvastatin (mean
doses, 7.6 mg and 28.4 mg, respectively) achieved
both targets. Framingham estimated 10-year risk of
coronary heart disease declined from baseline levels
of 15.1% to 6.9% at Week 28. Following coad-
ministered treatment, the adverse events reported
were similar to either agent alone. Concomitant
admunistration of amlodipine and atorvastatin is an
effective and well tolerated treatment for coexisting
hypertension and dyslipidemia. (] Clin Hypertens.
2006;8:571-581) ©2006 Le Jacq

ardiovascular disease (CVD) is one of the

leading contributors to global disease burden,
accounting for 30% of total deaths worldwide!
and 37% of deaths in the United States during
2003.2 Hypertension (HTN), and particularly,
elevated systolic blood pressure (BP), is a strong
predictor of CVD.? Patients with HTN frequently
have additional cardiovascular (CV) risk factors
such as dyslipidemia (DYS).** Individual risk fac-
tors such as HTN and DYS interact to augment

Q www.lejacq.com ID: 5636 an individual’s absolute CVD risk.®” Accordingly,
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Table I. Criteria for Allocation Into Cardiovascular (CV) Risk Categories and Recommended Blood Pressure (BP) and Low-
Density Lipoprotein Cholesterol (LDL-C) Target Levels for Each Risk Group

I

CV Risk Grour
1I 111

CV risk factors*
CV risk factors

Entry criteria™*
BP (mm Hg)
DBP 90-109
Fasting LDL-C (mg/dL [mmol/L])
Treatment goals
BP (mm Hg)Jr
LDL-C'" (mg/dL [mmol/L])

<140/90
<160 (<4.1)

HTN + DYS; no additional HTN + DYS with >1 additional HTN + DYS + CHD, DM,

SBP 140-179 and/or

161-250 (4.1-6.5)

or other atherosclerotic

CV risk factor, excluding
CHD and DM

disease

SBP 140-179 and/or
DBP 90-109

131-250 (3.4-6.5)

SBP 130-159 and/or
DBP 85-99

101-250 (2.6-6.5)

<140/90
<130 (<3.4)

<130/85
<100 (<2.6)

Adult Treatment Panel I11*°

HTN=hypertension; DYS=dyslipidemia; DM=diabetes mellitus; SBP=systolic BP; DBP=diastolic BP; *includes: age 245 yr (male)
or 255 yr (female), history of coronary heart disease (CHD) in parent or sibling before age 55 yr (male) or 65 yr (female), smoking
(current), high-density lipoprotein cholesterol (HDL-C) <40 mg/dL. Patients with HDL-C =60 mg/dL required two additional
CV risk factors; **average of measurements collected at two or three visits 7-14 days apart; Tdefined according to the Sixth Report
of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure,
III patients, who were at lower goals for the purpose of this study; Tdefined according to National Cholesterol Education Program

3 except for group

CVD risk management should focus on multifacto-
rial therapeutic interventions to manage a patient’s
overall risk of CVD, rather than treating single CV
risk factors.®? Recent clinical trials have embraced
the approach of overall CV risk management and
have shown that a multifactorial approach reduces
CV events.'%-13 Strategies that reduce BP and lipid
levels simultaneously are likely to lead to a greater
reduction in the incidence of CVD-related events
than treating either factor in isolation.'

Treatment guidelines are increasingly recogniz-
ing the importance of modifying a patient’s overall
CV risk.'>"17 In practice, this can be achieved by
treating patients to goals for both BP and low-
density lipoprotein cholesterol (LDL-C). However,
despite the availability of many safe and efficacious
treatments for lowering BP and lipids, the screen-
ing, diagnosis, and treatment rates of patients
requiring antihypertensive and lipid-lowering ther-
apy are low.!8-24

One approach to help patients achieve goals for
both BP and lipid disorders is the use of combina-
tion therapy to simultaneously target more than
one CV risk factor.® Both amlodipine, a calcium
channel blocker (CCB), and atorvastatin, a statin,
have proven clinical benefits in the treatment of
HTN and DYS, respectively, and have been shown
to reduce CV events.!%13:25-33 The pharmacokinet-
ics of these medications are favorable for combi-
nation into a single pill, with each possessing a
long half-life that enables once-daily dosing, at
any time of day, with or without food.3* An addi-
tional advantage of combining treatments into a

THE JOURNAL OF CLINICAL HYPERTENSION

single pill is the potential for an increase in patient
adherence, since a lower pill burden and starting
therapy simultaneously have been demonstrated to
improve adherence to therapy.33-3%

The AVALON trial evaluated the efficacy and
safety of coadministered amlodipine 5 mg and
atorvastatin 10 mg as separate pills compared with
either agent alone or placebo in the treatment of
concomitant HTN and DYS in patients with vary-
ing degrees of CV risk.

METHODS

Design and Study Population

The AVALON trial was a multicenter, random-
ized, controlled trial conducted between February
2001 and May 2003 in 105 centers in the United
States and Canada. Study participants were men
and women, aged 18-75 years, of any ethnicity,
with a diagnosis of concomitant HTN and DYS
(defined in accordance with the Sixth Report of
the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure [JNC VI]*° guidelines [the current
standard when the study was designed] and the
National Cholesterol Education Program Adult
Treatment Panel III [NCEP ATP III|"° guidelines,
respectively). At screening, study participants were
classified into one of three CV risk categories,
based on the presence of other CV risk factors
or coronary heart disease (CHD) in addition to
HTN and DYS, and qualifying LDL-C and BP
measurements (Table I). Patients taking antihyper-
tensive and/or lipid-lowering therapies completed
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a 2—-6-week washout period before randomization
into the double-blind phase of the study.

Individuals were excluded if they had a his-
tory of intolerance to dihydropyridine CCBs and/
or statins. Additional exclusion criteria included
pregnancy or lactation, impaired hepatic or renal
function, a history of myocardial infarction within
6 months of screening, stroke, angina, coronary
artery bypass or intracoronary interventions within
3 months of screening, a history of congestive heart
failure or cardiomyopathy, hemodynamically sig-
nificant valvular disease, secondary DYS or HTN
of any etiology, diabetes mellitus, and any serious
disorder that would interfere with the conduct of
the study or interpretation of data.

Additional antihypertensive or lipid-regulating
therapies, apart from study medications, or drugs
known to affect lipid levels or to alter the absorp-
tion/metabolism of the study medications, were
not permitted.

AVALON consisted of four phases, the first of
which was an 8-week, randomized, double-blind,
double-dummy, placebo-controlled phase in which
patients were randomized to receive once-daily
treatment with amlodipine 5 mg and atorvas-
tatin 10 mg, or amlodipine 5 mg and placebo, or
atorvastatin 10 mg and placebo, or placebo and
placebo (Figure 1). The second phase of the trial
was a further 8-week, single-blind phase in which
all patients received once-daily amlodipine 5 mg
plus atorvastatin 10 mg. The third phase was a
12-week, open-label phase during which patients’
therapy could be titrated to the maximum doses
of amlodipine 10 mg and atorvastatin 80 mg in
an effort to attain recommended goals for BP and
LDL-C (Table I). The final phase was a 64-week,
open-label extension phase that will be reported
separately. Compliance was assessed by a tablet
count at each visit and was defined as taking 80%-—
120% of the protocol-specified study medication.

Study End Points

The primary end points of this trial were to compare:

e The percentage of patients in the amlodipine 5 mg
plus atorvastatin 10 mg group to the percentage
of patients in the atorvastatin 10 mg group who
reached their recommended JNC VI BP goals at the
end of Week 8

e The percentage of patients in the amlodipine 5 mg
plus atorvastatin 10 mg group to the percentage of
patients in the amlodipine 5 mg group who reached
their recommended NCEP ATP III LDL-C goals at
the end of Week 8
Secondary end points included:

Screened
n=1505
Wash-out/run-in
period*

Week 0-8:
Double-blind period
n=848**

AML 5 mg and AML 5 mg ATV 10 mg Placebo
ATV ;87"‘9 n=201 n=200 n=239
n=:

A 4 A4 A4 A 4
Discontinued Discontinued Discontinued Discontinued
n=16 n=14 n=15 n=23
[AE n=6 [AE n=4 [AE n=5 [AE n=11
Other n=10] Other n=10] Other n=10] Other n=12]
Analyzed Analyzed Analyzed Analyzed
ITT population ITT population ITT population ITT population
n=205 n=199 n=199 n=238

Week 9-16: Single-blind phase’
AML 5 mg and ATV 10 mg
then
Week 17—28: Open-label phase’
AML 5-10 mg and ATV 10-80 mg
n=782

Discontinued
n=97
[AE n=47; Other n=55]

Analyzed
ITT population
n=760

Figure 1. Study design and patient disposition.
AE=adverse event; Other=reported lack of efficacy of
drug, laboratory abnormalities, or patient defaulted
(includes lack of treatment compliance); I'TT=intent-to-
treat; *duration 2—-6 weeks depending on medication

previously administered; * *one patient randomized to

treatment but did not receive drug; 'amlodipine (AML)
5 mg and atorvastatin (ATV) 10 mg o.d. x 8-week,
single-blind period, then up-titrated to a maximum
dose of AML 10 mg + ATV 80 mg, if required, during
subsequent 12 weeks to achieve goals

e The percentage of patients in each group who
reached both NCEP ATP IIl and JNC VI goals at
the end of each phase

e The mean change from baseline to the end of each
phase in BP and lipids (LDL-C, total cholesterol,
triglycerides, high-density lipoprotein cholesterol
[HDL-C], and apolipoprotein B)

e The change from baseline to the end of each phase in
global risk factor score (converted to Framingham
estimated 10-year risk of CHD)

® An evaluation of the safety profile of coadminis-
tered amlodipine and atorvastatin
The presence of CV risk factors was used to calcu-

late the global risk factor score, based on a patient’s

gender, age, HDL-C, BP, and smoking status.*? Age
and smoking were presumed to be constant during
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the study for the calculation. The global risk factor
score was converted to the Framingham estimated
10-year CHD risk percentage.

Safety

The severity, duration, date of onset, action taken (if
any), and the suspected relationship to study drug of
all adverse events (AEs) were recorded at each visit.
The safety profile of coadministered amlodipine and
atorvastatin treatment was compared with that of
either treatment alone or placebo.

Statistical Analyses

The sample size, based on a two-sided chi-square
test (p=0.05), was determined for the primary end
point, such that a sample size of 1000 patients
(250 patients per treatment group) would have
approximately 90% power to detect an absolute
15% difference between coadministered amlodip-
ine and atorvastatin compared with amlodipine
therapy alone for reaching NCEP ATP III thera-
peutic goals, and 13% difference between coad-
ministered amlodipine and atorvastatin compared
with atorvastatin therapy alone for reaching JNC
VI therapeutic goals.

Continuous data were summarized using
descriptive statistics, and the treatment groups
were compared using a 2 x 2 factorial analysis of
covariance. Categoric data were analyzed using a
Cochran-Mantel-Haenszel chi-square test. Tests
were two-sided, with a significance level of 0=0.0S5.
All patients who were randomized and received at
least one dose of assigned medication were includ-
ed in the safety analysis. All patients who took at
least one dose of the assigned treatment during
each phase (double-blind or single-blind/open-
label) and had at least one efficacy assessment (BP
or lipids) during this phase were evaluated for all
efficacy analyses and constituted the intent-to-treat
population. For patients withdrawn before the end
of each phase, the last-observation-carried-forward
approach was used.

RESULTS

Study Population

Of the 1505 patients screened, 848 met the inclu-
sion criteria and were randomized to double-blind
treatment, and 847 took at least one dose of the
study medication to which they were assigned
(Figure 1). The treatment groups were balanced
at baseline with respect to gender, race, age, CV
risk, BP, and lipid levels (Table II). There were no
statistically significant differences among the four
treatment groups in LDL-C levels, BP, or global

risk scores at baseline. The majority of study par-
ticipants (94%) had at least one CV risk factor,
diabetes mellitus, or CHD in addition to HTN and
DYS (i.e., CV risk groups II or III). Most patients
were in CV risk group II (76%) and very few
patients (6%) were classified into CV risk group
I (i.e., no CV risk factors in addition to HTN and
DYS). Because of the high proportion of patients
assigned to CV risk group II, all analyses were per-
formed on the overall study population. There was
no significant difference between the numbers of
patients from each of the CV risk groups assigned
to the different treatment groups (p=0.224). A
total of 782 patients progressed into the single-
blind and open-label phases of the study.

Prior Medications

Prior to study initiation, 37% of patients were
receiving treatment with antihypertensive or lipid-
lowering therapy (Table II). Of these, 26% were
receiving antihypertensive treatment only; 2%
were receiving lipid-lowering therapy only; and
9% were receiving both antihypertensive and lipid-
lowering therapy.

Patient Compliance With Study Medication

Only seven patients (two on amlodipine plus ator-
vastatin; two on amlodipine, two on atorvastatin,
one on placebo) were reported to be noncompliant
during the double-blind phase. During the single-
blind and open-label phases, 27 patients were
noncompliant (3.5%) and therefore discontinued
from the study.

Administration of Study Drug During the
Open-Label Phase

At Week 17, the start of the open-label phase, the
majority of patients were treated with amlodipine
5 mg (60.0%) and atorvastatin 10 mg (96.2%).
At the end of Week 28, the mean doses of study
treatment were 7.6 mg and 28.4 mg, respectively.
Similar numbers of patients were treated with 5
mg or 10 mg of amlodipine (50.2% and 49.8%,
respectively). With respect to atorvastatin, the
majority of patients were treated with atorvastatin
10 mg (32.1%) or 20 mg (32.0%). Only 12.7% of
patients received the highest dose of atorvastatin
(80 mg), while 23.2% had been titrated to receive
atorvastatin 40 mg.

Goal Attainment

At the end of 8 weeks of double-blind treatment,
45.5% of patients coadministered amlodipine 5
mg and atorvastatin 10 mg had attained both
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Table II. Baseline Characteristics of Study Population Prior to Randomization to Double-Blind Treatment Groups (Week 0) and
Prior to Entry Into Single-Blind Phase (at the End of Week 8)
PrioR TO RANDOMIZATION TO DOUBLE-BLIND TREATMENT GROUPS
AML 5 MG + PrIOR TO SINGLE-
ATV 10 MG AML 5 MG ATV 10 MG PracesBo Brinp, OpPEN-LABEL

CHARACTERISTIC (N=207) (N=201) (N=200) (N=239) (N=782)
Gender (n [%])

Male 135 (65.2) 117 (58.2) 111 (55.5) 151 (63.2) 471 (60.2)

Female 72 (34.8) 84 (41.8) 89 (44.5) 88 (36.8) 311 (39.8)
Age (yr) (M [SD]) 55.6 (9.9) 56.2 (10.3) 55.1 (9.3) 55.3(9.2) 55.5(9.7)
Race (n [%])

White 173 (83.6) 169 (84.1) 167 (83.5) 193 (80.8) 655 (83.8)

Black 24 (11.6) 18 (9.0) 22 (11.0) 27 (11.3) 82 (10.5)

Asian 6(2.9) 4(2.0) 2 (1.0) 3 (1.3) 13 (1.7)

Other 4(1.9) 10 (5.0) 9 (4.5) 16 (6.7) 32 (4.1)
Weight (kg) (M [SD])

Male 95.0 (17.2) 93.3 (18.5) 96.1 (18.1) 94.0 (16.7) -

Female 81.4 (17.2) 81.2 (17.8) 83.4 (17.4) 82.2 (17.2) _
Duration of primary

diagnoses (yr)

(M [range])

Hypertension 5.9 (0.0-41.1) 5.9 (0.0-37.7) 5.6 (0.0-49.2) 7.6 (0.0-51.5) -

Dyslipidemia 4.5 (0.0-30.7) 4.2 (0.0-31.9) 4.2 (0.0-25.5) 4.6 (0.0-25.7) -
CV risk group (n [%])*

I 14 (6.8) 18 (9.0) 11 (5.5) 9 (3.8) 49 (6.3)

1I 155 (74.9) 143 (71.1) 160 (80.0) 189 (79.1) 598 (76.5)

111 38 (18.4) 40 (19.9) 29 (14.5) 41 (17.2) 135 (17.3)
Eligibility parameters

(M [SDD*

LDL-C (mg/dL) 163.9 (25.0) 164.3 (26.0) 161.7 (24.6) 163.3 (24.8) 133.6 (39.2)

Systolic BP (mm Hg)  146.6 (12.3) 147.6 (10.0) 147.1 (10.9) 146.7 (10.8) 137.1 (14.0)

Diastolic BP (mm Hg) 92.1 (7.2) 92.6 (6.9) 91.4 (7.7) 92.4 (6.2) 85.9 (9.0)

Framingham 10-yr risk 15.9 (8) 15.0 (7.3) 14.5 (6.7) 15.1 (7.1) 11.0 (6.7)

of CHD (%)
(M [SD])

Drug therapy before

enrollment (n [%])

Antihypertensive only 54 (26.1) 57 (28.4) 46 (23.0) 65 (27.2) -

Lipid-lowering only 4(1.9) 6 (3.0) 2 (1.0) 6 (2.5) -

Both 17 (8.2) 22 (10.9) 18 (9.0) 20 (8.4) -

None 132 (63.8) 116 (57.7) 134 (67.0) 148 (61.9) -
AML=amlodipine; ATV=atorvastatin; M=mean; CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol; BP=blood pres-
sure; CHD=coronary heart disease; *no statistically significant differences among treatment groups for these parameters

their BP and LDL-C therapeutic targets (Figure Similarly, as expected, significantly more patients

2, left panel), which was significantly greater who had received the two medications reached
than those treated solely with either atorvastatin their NCEP ATP III goal LDL-C, compared with

or amlodipine (p<0.001). At the end of 8 weeks, patients who had received amlodipine 5 mg alone

as expected, a significantly greater percentage of (p<0.001) (Figure 4, left panel).

patients coadministered amlodipine 5 mg and At the end of the single-blind phase (Week 16),
atorvastatin 10 mg attained their JNC VI goal BP, when all patients had been treated with coadminis-
compared with patients who had received atorvas- tered amlodipine 5 mg and atorvastatin 10 mg for 8

tatin 10 mg alone (p<0.001) (Figure 3, left panel). weeks, 48.5% of all patients achieved both BP and
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AML 5mg +  AML 5 mg ATV 10 mg Placebo AML5mg+ AML5mg ATV10mg Placebo  Overall
ATV 10 mg ATV 10 mg
(n=200) (n=192) (n=192) (n=227) (n=171)  (n=166) (n=160) (n=189)  (n=686)

Double-blind treatment group during Week 0—8

Figure 2. Percentage of patients within the four different treatment groups that reached target levels for both blood
pressure and low-density lipoprotein cholesterol at Week 8 (left panel) and Week 28 (right panel, stratified by the orig-
inal randomized double-blind treatment groups); data for risk groups 1, I, and II1 combined. At Week 28, all patients
were receiving coadministered amlodipine (AML) and atorvastatin (ATV). *p<0.001 vs. amlodipine alone; **p<0.001

vs. atorvastatin alone

LDL-C therapeutic goals, while 55.3% of patients
achieved BP goals and 81.0% achieved LDL-C goals.
At the end of the open-label phase (Week 28), coad-
ministered amlodipine and atorvastatin (dosage titrat-
ed to achieve BP and LDL-C goals) resulted in 70.4%
of patients achieving BP, LDL-C (92.6%), or both
(67.1%) therapeutic goals. There were no significant
differences in goal attainment at Week 16 or 28 when
patients were stratified by their original double-blind
randomization treatment groups (Figure 2—4).

Effect on BP
At Week 8, patients coadministered amlodipine 5 mg
and atorvastatin 10 mg, as expected, experienced a

significantly greater reduction in BP (-12.7/-8.2
mm Hg) when compared with patients treated with
atorvastatin alone (-5.9/~4.2 mm Hg) or placebo
(-=5.4/-3.3 mm Hg) (p<0.001). The mean treatment
effect (after accounting for the placebo treatment
effect) was -7.3/~4.9 mm Hg for coadministered
amlodipine 5 mg and atorvastatin 10 mg, compared
with —8.9/-5.6 mm Hg for amlodipine alone. Thus,
mean reductions in BP were similar among patients
treated with coadministered amlodipine and atorv-
astatin therapy and those treated with amlodipine
alone (amlodipine alone, —14.3/-8.9 mm Hg).

At the end of the single-blind phase (Week 16),
treatment with amlodipine 5§ mg and atorvastatin

100 100
Q 80+ 80
< 69.2 714 70.6 70.3 70.4
E
> 60+ 54.0 60+
- 51.0" -
©
2
S 40 40+
2 323 29.7
©
o
20+ 20+
0
AML5mg+ AML5mg ATV 10 mg Placebo AML5mg+ AML5mg ATV10mg Placebo Overall
ATV 10 mg ATV 10 mg
(n=204) (n=198) (n=198) (n=236) (n=172) (n=168)  (n=163)  (n=192)  (n=695)
Double-blind treatment group during Week 0-8

Figure 3. Percentage of patients within the four different treatment groups that reached target levels for blood pressure
at Week 8 (left panel) and Week 28 (right panel, stratified by the original randomized double-blind treatment groups);
data for risk groups I, 11, and III combined. At Week 28, all patients were receiving coadministered amlodipine (AML)
and atorvastatin (ATV). *p<0.001 vs. atorvastatin alone
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Figure 4. Percentage of patients within the four different treatment groups that reached target levels for low-density
lipoprotein cholesterol at Week 8 (left panel) and Week 28 (right panel, stratified by the original randomized double-
blind treatment groups); data for risk groups I, 11, and 111 combined. At Week 28, all patients were receiving coadmin-
istered amlodipine (AML) and atorvastatin (ATV). *p<0.001 vs. amlodipine alone

10 mg was associated with a mean change in BP
of =13.1/-8.1 mm Hg from baseline in all patients
(n=760). From baseline to the end of the open-
label phase (Week 28), the mean change in BP was
-16.3/-10.6 mm Hg. From Week 17 to Week 28,
titrating the dosages of coadministered amlodipine
and atorvastatin led to an additional reduction in
mean BP of -3.0/-2.2 mm Hg. The mean decrease
in BP at Week 28 was similar in all groups when
patients were stratified by their original double-
blind treatment groups (Figure 3).

Effects on Blood Lipid Levels
At Week 8, as expected, coadministered amlodip-
ine 5 mg and atorvastatin 10 mg treatment had
significantly greater effects on all lipid parameters
compared with treatment with amlodipine alone
or placebo (p<0.001) (Table III). In comparison
with atorvastatin alone, coadministered amlo-
dipine 5 mg and atorvastatin 10 mg led to sig-
nificantly greater reductions in LDL-C (p=0.007),
total cholesterol (p<0.001), and apolipoprotein B
(p=0.013). Patients treated with atorvastatin ther-
apy alone showed significantly greater changes in
all lipid parameters compared with placebo-treated
patients (p<0.001). For LDL-C reductions, the
mean treatment differences, after accounting for
the placebo treatment effect, were —-61.1 mg/dL for
coadministered amlodipine and atorvastatin, -56.5
mg/dL for atorvastatin alone, and -3.4 mg/dL for
amlodipine alone.

At Week 28, coadministered amlodipine and
atorvastatin led to incremental improvements in
all lipid parameters from baseline (Table III).
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Figure 5. Least square mean changes in systolic blood
pressure (SBP) and diastolic blood pressure (DBP)
among the four treatment groups; data for groups I, 11,
and 111 combined. *p<0.001 vs. placebo; **p<0.001 vs.
atorvastatin alone; Tall patients received coadministered
amlodipine (AML) § mg and atorvastatin (ATV) 10
mg; "7all patients received coadministered AML 5-10
mg and ATV 10-80 mg titrated to achieve goals

Changes in lipid parameters were generally simi-
lar in all groups when stratified by their original
double-blind, randomized treatment group.
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Population (Risk Groups I, II, and IIT Combined)

Table III. Least Square Mean Percentage Changes (+ Standard Error) From Baseline in Lipid Parameters of Entire Study

DousLe-BLIND TREATMENT GROUP*
AML 5 MG + SINGLE-BLIND,
Lirip PARAMETER ATV 10 MG AML s MG ATV 10 MG PrAcEBO OprEN-LABEL™
LDL-C —37.20.9" 11 -1.8+0.9 -33.90.9} 0.2+0.8 —41.0£0.4
Patients (n) 201 193 193 229 687
Total cholesterol —27.7+0.644 1T -2.1£0.6 —24.4+0.6% -0.9+0.6 -31.0+0.4
Patients (n) 201 193 193 229 687
Triglycerides -23.02.27F -2.3%2.3 -17.2+2.3% -0.1£2.1 -29.0¢1.1
Patients (n) 201 193 193 229 687
HDL-C 5.0¢1.07 0.0+1.0 4.1£1.0° 0.2+0.9 5.2+0.6
Patients (n) 201 193 193 229 687
Apolipoprotein B —30.7+0.8%5f% -1.7+0.8 —27.9:0.8* -1.0£0.7 ~34.5+0.4
Patients (n) 189 185 183 210 687

LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density lipoprotein cholesterol; *from baseline to the end of the double-
blind phase (Week 8); **from baseline to the end of the open-label phase (Weck 28); 7p=0.007 vs. atorvastatin alone; 7p<0.001 vs.
amlodipine alone; ¥p<0.001 vs. placebo; ¥»<0.001 vs. atorvastatin alone; $p=0.005 vs. placebo; $5p=0.013 vs. atorvastatin alone

Reduction in Estimated Framingham

10-Year CHD Risk

At Week 8, coadministered amlodipine 5 mg and
atorvastatin 10 mg treatment resulted in a signifi-
cant (p<0.0001) reduction in the mean Framingham
estimated 10-year CHD risk, from 15.9% at baseline
to 8.6% (an absolute reduction of 7.3%) in those
patients categorized into CV risk groups I and II
(n=178). Furthermore, the reduction in Framingham
score was significantly greater (p<0.0001) than
treatment with either drug alone. At the end of
Week 28, the mean Framingham risk score was
reduced to 6.9% in patients from CV risk groups I
and II (n=629) from baseline levels of 15.1%.

Safety and Tolerability
During the double-blind phase, the rate of dis-
continuations for any reason was similar follow-
ing treatment with the coadministration of the
two medications (7.7%), amlodipine 5§ mg alone
(7.0%), and atorvastatin 10 mg alone (7.5%).
Treatment with placebo led to a slightly higher rate
of discontinuations (9.6%). Only 26 patients dis-
continued treatment due to an AE during double-
blind treatment (six coadministered amlodipine 5
mg and atorvastatin 10 mg, four amlodipine alone,
five atorvastatin alone, and 11 placebo). During
the single-blind and open-label phases, 97 (12.4%)
patients discontinued treatment for any reason and
47 (6%) patients discontinued from the study due
to at least one AE. The majority of these discon-
tinuations due to AEs were because of peripheral
edema (2%) or myalgia (0.5%).

During the double-blind phase, a total of 435
(51.4%) patients reported at least one incidence

of an AE, which was similar across all treatment
groups (amlodipine and atorvastatin treatment,
50.2%; amlodipine treatment alone, 50.7%; ator-
vastatin treatment alone, 52.0%; placebo, 52.3%).
The proportion of patients who had at least one
treatment-emergent AE was similar across the four
treatment groups (Table TV). The most common
AFs reported among patients coadministered amlo-
dipine 5 mg and atorvastatin 10 mg vs. placebo-
treated patients during the double-blind phase were
peripheral edema (5.3% vs. 2.1%), myalgia (4.8%
vs. 2.1%), and sinusitis (2.9% vs. 0.8%) (Table
IV). During the single-blind and open-label phases,
the most frequently reported AEs were peripheral
edema (17.0%), respiratory tract infection (13.7%),
arthralgia (7.4%), and headache (6.8%) (Table V).

Serious AEs were experienced by 12 patients
during the double-blind phase and 18 patients dur-
ing the single-blind or open-label phases. None of
these serious AEs were considered by the investiga-
tor to be related to the study medications.

DISCUSSION

The AVALON trial demonstrates that the coad-
ministration of amlodipine with atorvastatin over
a short term of 7 months is a safe and effective
treatment for patients with various levels of CV
risk. The majority of study participants had, in
addition to HTN and DYS, at least one other CV
risk factor and were, therefore, considered at high-
er risk of CVD, and classified into CV risk groups
IT and HI. The high frequency of concomitant CV
risk factors observed in this study population is not
surprising, given the tendency of CV risk factors to
cluster in patients with HTN.*!

578  THE JOURNAL OF CLINICAL HYPERTENSION VOL. 8 NO. 8 AUGUST 2006

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq, Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2006 by Le Jacq, All rights reserved. No part of this publication may be
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions
and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Sarah Howell at
=l showell@lejacg.com or 203.656.1711 x106.

(o)) (@




WLE JACQ

Table IV. Incidence of Treatment-Emergent Adverse Events (All Causes, Occurring in >2% of Combination-Treated Patients
During Weeks 0-8)
DouBLE-BLIND TREATMENT GROUP* SINGLE-BLIND,

AML 5 MG + ATV~ AML 5 MG ATV 10 MG PraceBO OprEN-LABEL*™
ADVERSE EVENT (N [%)]) 10 MG (N=207) (N=201) (N=200) (N=239) (N=775)
Respiratory infection 15 (7.2) 17 (8.5) 12 (6.0) 17 (7.1) 107 (13.7)
Headache 14 (6.8) 14 (7.0) 20 (10.0) 24 (10.0) 53 (6.8)
Peripheral edema 11 (5.3) 11 (5.5) 1(0.5) 5(2.1) 133 (17.0)
Myalgia 10 (4.8) 5(2.5) 5(2.5) 5(2.1) 33 (4.2)
Accidental injury 8(3.9) 3 (1.5) 5(2.5) 6 (2.5) 52 (6.6)
Asthenia 7 (3.4) 6 (3.0) 8 (4.0) 11 (4.6) 45 (5.8)
Sinusitis 6 (2.9) 2 (1.0) 2 (1.0) 2(0.8) 26 (3.3)
Pain 5(2.4) 5(2.5) 4 (2.0) 5(2.1) 36 (4.6)
Flatulence 5(2.4) 3 (1.5) 6 (3.0) 6 (2.5) 9(1.2)
Arthralgia 4(1.9) 9 (4.5) 3 (1.5) 8 (3.3) 58 (7.4)
*Weeks 0-8; **Weeks 9-28

Patients who received coadministered amlo-
dipine and atorvastatin therapy were significantly
more likely to attain recommended therapeutic
goals for both BP and LDL-C compared with
patients taking either therapy alone or placebo. At
the end of Week 8, nearly half of all patients who
received combined amlodipine 5 mg and atorvas-
tatin 10 mg achieved their BP and LDL-C goals,
and at the end of Week 28 (when the mean dos-
ages were amlodipine 7.6 mg and atorvastatin 28.4
mg), over two thirds of all patients achieved both
BP and LDL-C therapeutic goals. The present study
confirms the results of a previously reported trial in
which amlodipine and atorvastatin were coadmin-
istered as a single pill,>* a treatment approach that
may improve the goal achievement rates currently
observed for HTN and DYS.20-21,42-45

In the current study, coadministration with
atorvastatin did not affect the BP-lowering effi-
cacy of amlodipine. However, coadministration
of amlodipine 5 mg and atorvastatin 10 mg led
to a significantly greater effect on LDL-C, total
cholesterol, and apolipoprotein B levels at Week 8,
compared with atorvastatin treatment alone. This
finding was unexpected, and further studies would
be needed to explore this observation.

Significant reductions in Framingham risk score
were observed. Framingham 10-year risk estimates
have been included in recent treatment guidelines,
and have been used to assess the benefits of multi-
factorial interventions on a patient’s CV risk factor
profile.*>*” The coadministration of a CCB and a
statin in this study resulted in a reduction in the
10-year CHD risk among patients without exist-
ing CHD or risk equivalent (i.e., CV risk groups
I and II). These results were comparable to risk
score reductions observed in the Respond trial,*8
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which found a mean decrease in 10-year CHD risk
of almost 9 percentage points following 8 weeks
of combined amlodipine 5 mg and atorvastatin
10 mg treatment, and a mean decrease of 11%
when the doses of amlodipine and atorvastatin
were increased to 10 and 80 mg, respectively.*
It should be noted that reductions in estimated
CHD risk predicted from the present study are
theoretic and may not necessarily translate into
real reductions in CV events, since this apparent
risk reversal is based on short-term therapy. These
CHD risk-reduction predictions could be validated
only in prospective randomized trials, rather than
assessing risk estimates from epidemiologic data.
It is possible that the drug combination utilized in
this study may influence other factors that are not
included in the Framingham risk equations.

Combination treatment with amlodipine and
atorvastatin for up to 28 weeks was safe and well
tolerated. The reported incidences of peripheral
edema and myalgia in the patients coadministered
these two medications are of similar or lower
frequency to those reported for amlodipine*’ and
atorvastatin’® individually.

Over the past 5 years, several trials have dem-
onstrated that amlodipine and atorvastatin are
effective in significantly reducing CV events, in
addition to improving BP and lipids to target lev-
els, respectively.!3-25:26:28.29.51 Our results appear to
confirm that concurrent treatment of multiple risk
factors can improve a patient’s CV risk factor pro-
file!®12:52 and reduce the Framingham risk score.
This approach, if adopted by physicians, is likely
to improve the management of patients at risk for
CVD. Initiating statin treatment with antihyper-
tensive therapy has been suggested as a positive
step toward treating a patient’s overall CV risk.’
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The results from the AVALON study, with those
from the Respond trial,*$:>3 reinforce the efficacy
and safety of coadministering amlodipine and ator-
vastatin for simultaneous treatment of HTN and
DYS, and highlight the suitability of combining
these two agents into a single pill for the effective
management of CVD risk. Whether the results of
the AVALON study apply to other combinations
of dihydropyridine CCBs and statins can be deter-
mined only with additional trials.
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