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Effect of Alirocumab Monotherapy vs
Ezetimibe Plus Statin Therapy on LDL-C
Lowering in Veterans With History of ASCVD
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Background: Guidelines recommend alow-density lipoprotein
cholesterol (LDL-C) goal of < 70 mg/dL for patients with very
high-risk atherosclerotic cardiovascular disease (ASCVD).
While alirocumab monotherapy and ezetimibe plus statin
therapy have both shown efficacy in independently reducing
LDL-C, a direct comparison has not been conducted.

Methods: A retrospective chart review at the Veterans
Affairs Sioux Falls Health Care System compared 20 patients
with a history of ASCVD events who received alirocumab
monotherapy to 60 patients receiving ezetimibe plus statin
therapy. The primary endpoint was incidence of reaching the
< 70 mg/dL LDL-C goal after 4 to 12 weeks, 13 to 24 weeks,

Results: Fourteen patients (70%) in the alirocumab
monotherapy group reached the LDL-C goal (< 70 mg/dL)
compared with 34 patients (57%) in the ezetimibe plus statin
group (P = .29). In both groups, the goal was most frequently
achieved in 25 to 52 weeks.

Conclusions: In a small population of veterans with ASCVD,
there was no significant difference between the 2 treatment
groups in LDL-C reduction or in several secondary endpoints,
including percentage change in high-density lipoprotein and
triglycerides, ASCVD events, and adverse events leading to
treatment discontinuation. However, a statistically significant
difference in percentage reduction in LDL-C and total

and 25 to 52 weeks.
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cholesterol was found favoring alirocumab monotherapy.

therosclerotic cardiovascular dis-
Aease (ASCVD) is a significant cause
of morbidity and mortality in
the United States. ASCVD involves the
buildup of cholesterol plaque in arteries
and includes acute coronary syndrome,
peripheral arterial disease, and events such
as myocardial infarction and stroke.! Car-
diovascular disease (CVD) risk factors
include high cholesterol levels, elevated
blood pressure, insulin resistance, elevated
blood glucose levels, smoking, poor di-
etary habits, and a sedentary lifestyle.?
According to the Centers for Disease
Control and Prevention, about 86 million
adults aged > 20 years have total choles-
terol levels > 200 mg/dL. More than half
(54.5%) who could benefit are currently
taking cholesterol-lowering medications.’
Controlling high cholesterol in American
adults, especially veterans, is essential for
reducing CVD morbidity and mortality.
The 2018 American College of Cardi-
ology/American Heart Association (ACC/
AHA) guideline recommends a low-density
lipoprotein cholesterol (LDL-C) target goal
of < 70 mg/dL for patients at high risk for
ASCVD. Very high-risk ASCVD includes a
history of multiple major ASCVD events
or 1 major ASCVD event and multiple
high-risk conditions (eg, age > 65 years,

376 - FEDERAL PRACTITIONER * NOVEMBER 2024

smoking, or diabetes).* Major ASCVD
events include recent acute coronary syn-
drome (within the past 12 months), a his-
tory of myocardial infarction or ischemic
stroke, and symptomatic peripheral artery
disease.

The ACC/AHA guideline suggests that if
the LDL-C level remains > 70 mg/dL, add-
ing ezetimibe (a dietary cholesterol absorp-
tion inhibitor) to maximally tolerated statin
therapy is reasonable. If LDL-C levels remain
> 70 mg/dL, adding a proprotein conver-
tase subtilisin/kexin type 9 (PCSK9) inhibi-
tor, such as alirocumab, is reasonable.* The
US Departments of Veterans Affairs/US De-
partment of Defense guidelines recommend
using maximally tolerated statins and ezet-
imibe before PCSK9 inhibitors due to es-
tablished long-term safety and reduction in
CVD events.

Generic statins and ezetimibe are ad-
ministered orally and widely available. In
contrast, PCSK9 inhibitors have unknown
long-term safety profiles, require subcu-
taneous injection once or twice monthly,
and are significantly more expensive. They
also require patient education on proper
use while providing comparable or lesser
relative risk reductions.?

These 3 classes of medication vary in
their mechanisms of action to reduce LDL.>®
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Ezetimibe and several statin medications are
included on the Veterans Affairs Sioux Falls
Health Care System (VASFHCS) formulary
and do not require review prior to prescrib-
ing. Alirocumab is available at VASFHCS
but is restricted to patients with a history of
ASCVD or a diagnosis of familial hypercho-
lesterolemia, and who are receiving maxi-
mally tolerated statin and ezetimibe therapy
but require further LDL-C lowering to re-
duce their ASCVD risk.

Studies have found ezetimibe mono-
therapy reduces LDL-C in patients with
dyslipidemia by 18% after 12 weeks.’
One found that the percentage reduc-
tion in LDL-C was significantly greater
(P < .001) with all doses of ezetimibe
plus simvastatin (46% to 59%) compared
with either atorvastatin 10 mg (37%) or
simvastatin 20 mg (38%) monotherapy
after 6 weeks.?

Although alirocumab can be added to
other lipid therapies, most VASFHCS pa-
tients are prescribed alirocumab mono-
therapy. In the ODYSSEY CHOICE 1I
study, patients were randomly assigned
to receive either a placebo or alirocumab
150 mg every 4 weeks or alirocumab
75 mg every 2 weeks. The primary ef-
ficacy endpoint was LDL-C percentage
change from baseline to week 24. In the
alirocumab 150 mg every 4 weeks and
75 mg every 2 weeks groups, the least-
squares mean LDL-C changes from base-
line to week 24 were 51.7% and 53.5%,
respectively, compared to a 4.7% in-
crease in the placebo group (both groups
P < .001 vs placebo). The authors also
reported that alirocumab 150 mg every
4 weeks as monotherapy demonstrated
a 47.4% reduction in LDL-C levels from
baseline in a phase 1 study.’

Although alirocumab monotherapy
and ezetimibe plus statin therapy have
been shown to effectively decrease LDL-C
independently, a direct comparison of ali-
rocumab monotherapy vs ezetimibe plus
statin therapy has not been assessed, to
our knowledge. Understanding the dif-
ferences in effectiveness and safety be-
tween these 2 regimens will be valuable
for clinicians when selecting a medica-
tion regimen for veterans with a history
of ASCVD.
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TABLE 1. Baseline Patient Characteristics

Alirocumab  Ezetimibe + statin P
Variable (n =20) (n =60) value
Age, mean (SD), y 75 (8) 74 (8) .39
Male sex, No. (%) 20 (100) 60 (100) -
Weight, mean (SD), kg 97.6 (18.7) 96.5 (16.6) 40
Body mass index, mean (SD) 30.4 (5.5) 31.0(5.3) .32
White race, No. (%) 20 (100) 58 (97) 41
LDL-C, mean (SD), mg/dL 134.4 (11.9) 98.8 (4.3) .005
HDL-C, mean (SD), mg/dL 42.9 (2.7) 40.2 (1.4) .20
TC, mean (SD), mg/dL 208.3 (13.4) 170.6 (6.1) .008
TG, mean (SD), mg/dL 167.6 (15.6) 171.7 (15.3) 42
Hypertension, No. (%) 14 (70) 31 (52) .15
Hyperlipidemia, No. (%) 18 (90) 45 (75) .16
Diabetes, No. (%) 12 (60) 22 (37) .07
Chronic kidney disease, No. (%)? 6 (30) 12 (20) .35
Congestive heart failure, No. (%) 6 (30) 8 (13) .09
Tobacco use, No. (%) 2 (10) 11 (18) .38
Other hyperlipidemia agent, No. (%) 6 (30) 14 (23) .55

Abbreviations: HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein

cholesterol; TC, total cholesterol; TG, triglyceride.

aEstimated glomerular filtration rate of 15 to 59 mL/min/1.73 m2.

METHODS

This retrospective, single-center chart re-
view used VASFHCS Computerized Pa-
tient Record System (CPRS) and Joint
Longitudinal Viewer (JLV) records to com-
pare patients with a history of ASCVD
events who were treated with alirocumab
monotherapy or ezetimibe plus statin.
The 2 groups were randomized in a 1:3
ratio. The primary endpoint was achiev-
ing LDL-C < 70 mg/dL after 4 to 12 weeks,
13 to 24 weeks, and 25 to 52 weeks. Sec-
ondary endpoints included the mean per-
centage change from baseline in total
cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), LDL-C, and triglyc-
erides (TG) over 52 weeks. The incidence
of ASCVD events during this period was
also assessed. If LDL-C < 70 mg/dL was
achieved > 1 time during each time frame,
only 1 incident was counted for analysis.
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TABLE 2. Antihyperlipidemic Medication Use (n = 60)

Treatment

No. (%)?

Ezetimibe, mg/d

5
10

Statin intensity

High
Moderate
Low

Atorvastatin, mg/d

Rosuvastatin

2.5 mg on Monday/Wednesday/Friday
5 mg every other day

5 mg/d

10 mg/d
20 mg/d
40 mg/d

Pravastatin, mg/d

20
40
80

Simvastatin, mg/d

10
40

aPercentages do not add up to 100 due to rounding.

Safety was assessed based on the incidence
of any adverse event (AE) that led to treat-
ment discontinuation.

Patients were identified by screening the
prescription fill history between October
1, 2019, and December 31, 2022. The 52-
week data collection period was counted
from the first available fill date. Addition-
ally, the prior authorization drug request
file from January 1, 2017, to December 31,
2022, was used to obtain a list of patients
prescribed alirocumab. Patients were in-
cluded if they were veterans aged > 18 years
and had a history of an ASCVD event, had
a alirocumab monotherapy or ezetimibe
plus statin prescription between October
1, 2019, and December 31, 2022, or had an
approved prior authorization drug request
for alirocumab between January 1, 2017,
and December 31, 2022. Patients missing a
baseline or follow-up lipid panel and those
with concurrent use of alirocumab and
ezetimibe and/or statin were excluded.

378 + FEDERAL PRACTITIONER + NOVEMBER 2024

Baseline characteristics collected for pa-
tients included age, sex, race, weight, body
mass index, lipid parameters (LDL-C, TC,
HDL-C, and TG), dosing of each type of
statin before adding ezetimibe, and use of
any other antihyperlipidemic medication.
We also collected histories of hypertension,
hyperlipidemia, diabetes, chronic kidney
disease, congestive heart failure, and smok-
ing or tobacco use status. The baseline lipid
panel was the most recent lipid panel docu-
mented before starting alirocumab or ezet-
imibe plus statin therapy. Follow-up lipid
panel values were gathered at 4 to 12 weeks,
13 to 24 weeks, and 25 to 52 weeks follow-
ing initiation of either therapy.

High-, moderate-, and low-intensity
dosing of statin therapy and alirocumab
dosing (75 mg every 2 weeks, 150 mg
every 2 weeks, or 300 mg every 4 weeks)
were recorded at the specified intervals.
However, no patients in this study received
the latter dosing regimen. ASCVD events
and safety endpoints were recorded based on
a review of clinical notes over the 52 weeks
following the first available start date.

Statistical Analysis

The primary endpoint of achieving the
LDL-C < 70 mg/dL goal from baseline to
4 to 12 weeks, 13 to 24 weeks, and 25 to
52 weeks after initiation was compared be-
tween alirocumab monotherapy and ezeti-
mibe plus statin therapy using the x2 test.
Mean percentage change from baseline in
TC, HDL-C, LDL-C, and TG were com-
pared using the independent t test. P < .05
was considered statistically significant. In-
cidence of ASCVD events and the safety
endpoint (incidence of AEs leading to
treatment discontinuation) were also com-
pared using the x? test. Continuous base-
line characteristics were reported mean
(SD) and nominal baseline characteristics
were reported as a percentage.

RESULTS

There were 80 participants in this study:
20 in the alirocumab monotherapy group
and 60 in the ezetimibe plus statin ther-
apy group. More than 100 patients did
not meet the prespecified inclusion cri-
teria and were excluded. Mean (SD) age
was 75 (8) years in the alirocumab group
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and 74 (8) years in the ezetimibe plus
statin group. There was no significant dif-
ferences in mean (SD) weight or mean
(SD) body mass index. All study partic-
ipants identified as White and male ex-
cept for 2 patients in the ezetimibe plus
statin therapy group whose race was not
documented. Differences in lipid param-
eters were observed between groups, with
mean baseline LDL-C, HDL-C, and TC
higher in the alirocumab monotherapy
group than in the ezetimibe plus statin
therapy group, with significant differ-
ences in LDL-C and TC (Table 1).

Fourteen patients (70%) in the ali-
rocumab monotherapy group had hy-
pertension, compared with 31 (52%) in
the ezetimibe plus statin therapy group.
In both groups, most patients had pre-
viously been diagnosed with hyper-
lipidemia. More patients (60%) in the
alirocumab group had diabetes than in
the ezetimibe plus statin therapy group
(37%). The alirocumab monotherapy
group also had a higher percentage of pa-
tients with diagnoses of congestive heart
failure and used other antihyperlipid-
emic medications than in the ezetimibe
plus statin therapy group. Five patients
(25%) in the alirocumab monotherapy
group and 12 patients (20%) in the ezet-
imibe plus statin therapy group took fish
oil. In the ezetimibe plus statin therapy
group, 2 patients (3%) took gemfibrozil,
and 2 patients (3%) took fenofibrate. Six
(30%) patients in the alirocumab mono-
therapy group and 12 (20%) patients in
the ezetimibe plus statin therapy group
had chronic kidney disease. Although the
majority of patients in each group did not
use tobacco products, there were more to-
bacco users in the ezetimibe plus statin
therapy group.

In the alirocumab monotherapy
group, 15 patients (75%) were pre-
scribed 75 mg every 2 weeks and 5 pa-
tients (25%) were prescribed 150 mg
every 2 weeks. In the ezetimibe plus
statin therapy group, 59 patients (98%)
were prescribed ezetimibe 10 mg/d
(Table 2). Forty-three patients (72%)
were prescribed a high-intensity statin
10 received moderate-intensity (17%)
and 7 received low-intensity statin
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TABLE 3. Patients Achieving LDL-C Goal During Study

Alirocumab Ezetimibe plus statin P

LDL-C < 70 mg/dL goal (n=20) (n =60) value
Total patients achieving goal, No. (%) 14 (70) 34 (57) .29
Time period goal achieved
Weeks 4-12 3(15) 17 (28)
Weeks 13-24 8 (40) 19 (31)
Weeks 25-52 9 (45) 4 (41)
Abbreviation: LDL-C, low-density lipoprotein cholesterol.
TABLE 4. Secondary Endpoints Within 52 Weeks
Alirocumab Ezetimibe plus statin P
Endpoint (n =20) (n = 60) value
Lipid panel mean change, %
LDL-C -37.7 -21.4 .01
HDL-C +3.6 +1.8 .36
Total cholesterol —24.7 -12.5 .01
Triglycerides -0.9 -7.0 28
ASCVD event, No. (%) 1(5) 3 (5) .99
AE-related discontinuation, No. (%) 15 1@ A1

Abbreviations: AE, adverse event; ASCVD, atherosclerotic cardiovascular disease;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

(12%). Most patients were prescribed
rosuvastatin (45%), followed by atorv-
astatin (42%), pravastatin (10%), and
simvastatin (3%).

Primary Endpoint

During the 52-week study, more patients
met the LDL-C goal of < 70 mg/dL in the ali-
rocumab monotherapy group (70%) than
in the ezetimibe plus statin therapy group
(57%); however, the difference was not sig-
nificant (P = .29). Of the patients prescribed
alirocumab monotherapy who achieved
LDL-C < 70 mg/dL, 15% achieved this goal
in 4 to 12 weeks, 40% in 13 to 24 weeks,
and 45% in 25 to 52 weeks. In the ezeti-
mibe plus statin therapy group, 28% of pa-
tients achieved LDL-C < 70 mg/dL in 4 to
12 weeks, 31% in 13 to 24 weeks, and 41%
in 25 to 52 weeks (Table 3).

Secondary Endpoints

During weeks 4 to 52 of treatment,
the mean percentage change decreased
in LDL-C (37.7% vs 21.4%; P = .01),
TC (24.7% vs 12.5%; P = .01), and
TG (0.9% vs 7.0%; P = .28) in the ali-
rocumab monotherapy group and the
ezetimibe plus statin therapy group,
respectively (Table 4). The mean
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percentage change increased in HDL-C
by 3.6% in the alirocumab monotherapy
group and 1.8% in the ezetimibe plus
statin therapy group (P = .36). During
the study, ASCVD events occurred in 1 pa-
tient (5%) in the alirocumab monotherapy
group and 3 patients (5%) in the ezetimibe
plus statin therapy group (P = .99). The pa-
tient in the alirocumab monotherapy group
had unstable angina 1 month after taking
alirocumab. One patient in the ezetimibe
plus statin therapy group had coronary ar-
tery disease and 2 patients had coronary
heart disease that required stents during
the 52-week period. There was 1 patient in
each group who reported an AE that led to
treatment discontinuation (P = .41). One
patient stopped alirocumab after a trial of
2 months due to intolerance, but no spe-
cific AE was reported in the CPRS. In the
ezetimibe plus statin therapy group, 1 pa-
tient requested to discontinue ezetimibe
after a trial of 3 months without a specific
reason noted in the medical record.

DISCUSSION

This study found no statistically signifi-
cant difference in the incidence of reach-
ing an LDL-C goal of < 70 mg/dL after
alirocumab monotherapy initiation com-
pared with ezetimibe plus statin therapy.
This occurred despite baseline LDL-C
being lower in the ezetimibe plus statin
therapy group, which required a smaller
reduction in LDL-C to reach the primary
goal. Most patients on alirocumab mono-
therapy were prescribed a lower initial
dose of 75 mg every 2 weeks. Of those
patients, 30% did not achieve the LDL-C
goal < 70 mg/dL. Thus, a higher dose may
have led to more patients achieving the
LDL-C goal.

Secondary endpoints, including mean
percentage change in HDL-C and TG and in-
cidence of ASCVD events during 52 weeks
of treatment, were not statistically sig-
nificant. The mean percentage increase in
HDL-C was negligible in both groups, while
the mean percentage reduction in TG fa-
vored the ezetimibe plus statin therapy
group. In the ezetimibe plus statin therapy
group, patients who also took fenofibrate
experienced a significant reduction in TG
while none of the patients in the alirocumab
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group were prescribed fenofibrate. Although
the alirocumab monotherapy group had a
statistically significant greater reduction in
LDL-C and TC compared with those pre-
scribed ezetimibe plus statin, the mean
baseline LDL-C and TC were significantly
greater in the alirocumab monotherapy
group, which could contribute to higher re-
ductions in LDL-C and TC after alirocumab
monotherapy.

Based on the available literature, we
expected greater reductions in LDL-C in
both study groups compared with statin
therapy alone.®® However, it was unclear
whether the LDL-C and TC reductions
were clinically significant.

Limitations
The study design did not permit random-
ization prior to the treatments, restricting
our ability to account for some confound-
ing factors, such as diet, exercise, other
antihyperlipidemic medication, and med-
ication adherence, which may have af-
fected LDL-C, HDL-C, TG, and TC levels.
Differences in baseline characteristics—
particularly major risk factors, such as
hypertension, diabetes, and tobacco use—
also could have confounding affect on
lipid levels and ASCVD events. Addition-
ally, patients prescribed alirocumab mono-
therapy may have switched from statin or
ezetimibe therapy, and the washout pe-
riod was not reviewed or recorded, which
could have affected the lipid panel results.
The small sample size of this study also
may have limited the ability to detect sig-
nificant differences between groups. A
direct comparison of alirocumab mono-
therapy vs ezetimibe plus statin therapy
has not been performed, making it diffi-
cult to prospectively evaluate what sample
size would be needed to power this study.
A posthoc analysis was used to calculate
power, which was found to be only 17%.
Many patients were excluded due to a lack
of laboratory results within the study pe-
riod, contributing to the small sample size.
Another limitation was the reliance on
documentation in CPRS and JLV. For exam-
ple, having documentation of the specific
AE:s for the 2 patients who discontinued ali-
rocumab or ezetimibe could have helped
determine the severity of the AEs. Several
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patients were followed by non-VA clini-
cians, which could have contributed to lim-
ited documentation in the CPRS and JLV.
It is difficult to draw any conclusions re-
garding ASCVD events and AEs that led
to treatment discontinuation between ali-
rocumab monotherapy and ezetimibe plus
statin therapy based on the results of this
retrospective study due to the limited num-
ber of events within the 52-week period.

CONCLUSIONS

This study found that there was no sta-
tistically significant difference in LDL-C
reduction to < 70 mg/dL between ali-
rocumab monotherapy and ezetimibe
plus statin therapy in a small population
of veterans with ASCVD, with a higher
percentage of participants in both groups
achieving that goal in 25 to 52 weeks.
There also was no significant difference
in percentage change in HDL-C or TG or
in incidence of ASCVD events and AEs
leading to treatment discontinuation.
However, there was a statistically signif-
icant difference in percentage reduction
for LDL-C and TC during 52 weeks of ali-
rocumab monotherapy vs ezetimibe plus
statin therapy.

Although there was no significant differ-
ence in LDL-C reduction to < 70 mg/dL, tar-
geting this goal in patients with ASCVD is
still clinically warranted. This study does
not support a change in current VA crite-
ria for use of alirocumab or a change in cur-
rent guidelines for secondary prevention of
ASCVD. still, this study does indicate that
the efficacy of alirocumab monotherapy is
similar to that of ezetimibe plus statin ther-
apy in patients with a history of ASCVD and
may be useful in clinical settings when an al-
ternative to ezetimibe plus statin therapy is
needed. Alirocumab also may be more effec-
tive in lowering LDL-C and TC than ezet-
imibe plus statin therapy in veterans with
ASCVD and could be added to statin therapy
or ezetimibe when additional LDL-C or TC
reduction is needed.
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