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Background: Despite optimal statin therapy, many patients 
may be at increased cardiovascular risk if they do not meet 
their low-density lipoprotein (LDL) goals. Ezetimibe is used to 
lower LDL cholesterol and reduce cardiovascular events, yet 
it is underused in clinical practice, and its effectiveness and 
safety are not well studied in patients with and without chronic 
kidney disease (CKD). 
Methods: This single-center, retrospective chart review sought 
to determine changes in LDL and non-high-density lipoprotein 
(non-HDL) levels and incidence of muscle-related adverse events 
(AEs) after addition of ezetimibe in patients without CKD. In 
addition, this study assessed changes in LDL and non-HDL levels 
and incidence of muscle-related AEs in patients with CKD. Data 
were obtained from the Computerized Patient Record System 
for patients prescribed ezetimibe by a patient aligned care team 
pharmacist at the Wilkes-Barre Veterans Affairs Medical Center.

Results: From September 1, 2021, through September 1, 
2023, ezetimibe was initiated for 173 patients (36 patients 
with CKD and 137 without CKD). Patients without CKD had 
mean reductions in LDL and non-HDL levels of 23.5% and 
21.7%, respectively. Patients with CKD had mean reductions 
in LDL and non-HDL levels of 27.0% and 24.8%, respectively. 
Muscle-related AEs occurred in 13.9% of patients in both 
groups. 
Conclusions: A more pronounced reduction in mean LDL and 
non-HDL levels was seen with ezetimibe therapy than reported 
in the literature. Patients with CKD had greater reductions of 
LDL and non-HDL levels compared with patients without CKD, 
potentially due to increased accumulation. Muscle-related AEs 
did not differ between the groups, indicating that although 
ezetimibe accumulates more in patients with CKD, it was not 
correlated with increased risk of muscle-related AEs.
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Statins are widely used to reduce low-
density lipoprotein (LDL) and non-
high-density lipoprotein (HDL) levels 

for the prevention of atherosclerotic car-
diovascular disease (ASCVD).1 However, 
despite maximally tolerated statin therapy, 
many patients may not reach their LDL and 
non-HDL goals. Some patients may expe-
rience adverse events (AEs), particularly 
muscle-related AEs, which can limit the use 
of these medications.

The 2022 American College of Cardiol-
ogy (ACC) expert consensus pathway rec-
ommends a goal LDL of < 55 mg/dL in very 
high-risk patients, defined as those with a 
history of multiple major ASCVD events or 
1 major ASCVD event and multiple high-risk 
conditions.2 Major ASCVD events include 
acute coronary syndrome within 12 months, 
history of myocardial infarction (MI) or isch-
emic stroke, and symptomatic peripheral 
arterial disease (ie, claudication with ankle-
brachial index < 0.85 or previous revascu-
larization or amputation). Factors for being 
considered high risk include age > 65 years, 
heterozygous familial hypercholesterolemia, 
history of prior coronary artery bypass sur-
gery or percutaneous coronary intervention 
outside the major ASCVD events, diabetes, 

hypertension, chronic kidney disease (CKD) 
(estimated glomerular filtration rate [eGFR] 
15-59 mL/min/1.73 m2), current smoking, 
persistently elevated LDL cholesterol (LDL-
C) levels despite maximally tolerated statin 
therapy and ezetimibe, and history of conges-
tive heart failure.2 For these patients, statin 
therapy alone may not achieve LDL goal. 

The ACC recommends ezetimibe as the 
initial nonstatin therapy in patients who 
are not at their goal LDL.2 Ezetimibe works 
by inhibiting Niemann-Pick C1-Like 1 pro-
tein, which causes reduced cholesterol ab-
sorption in the small intestine.2,3 Previous 
studies have shown the benefit of ezetimibe 
for LDL reduction and ASCVD preven-
tion.4-7 The 2015 IMPROVE-IT study found 
the combination of simvastatin and ezeti-
mibe resulted in a significantly lower risk 
of cardiovascular events than simvastatin 
monotherapy. IMPROVE-IT also reported a 
further clinical benefit when lower LDL tar-
gets (ie, < 55 mg/dL) are achieved, which 
aligns with the expert consensus pathway 
recommendations for a lower LDL goal for 
very high-risk patients.2,5

The RACING trial found that treatment 
with a moderate-intensity statin and ezet-
imibe was noninferior to treatment with 
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a high-intensity statin for the primary 
outcome of occurrence of cardiovascu-
lar death, major cardiovascular events, or 
nonfatal stroke within 3 years. The com-
bination of moderate-intensity statin and 
ezetimibe achieved lower LDL-C levels and 
lower incidence of drug intolerance com-
pared to high intensity statin monotherapy.6 
The SHARP-CKD study assessed major ath-
erosclerotic events in patients with CKD 
who had no history of MI or coronary re-
vascularization. The study found that low-
ering LDL-C with the combination of 
simvastatin plus ezetimibe safely reduces 
the risk of major atherosclerotic events in a 
wide range of patients with CKD.7

Lastly, the 2019 EWTOPIA 75 study 
found that ezetimibe noted a statistically 
significant reduction in the incidence of 
the composite of sudden cardiac death, MI, 
coronary revascularization, or stroke com-
pared to placebo. Ezetimibe showed benefits 
in preventing ASCVD events independently 
of statin therapy.8 These clinical trials pro-
vided evidence for the efficacy of ezeti-
mibe for secondary or primary prevention 
of ASCVD, patients with CKD, and patients 
who are not at their LDL goal despite maxi-
mally tolerated statin therapy.

Reductions in LDL levels with ezetimibe 
are reported to be 15% to 19% for mono-
therapy and 13% to 25% when used in 
combination with a statin.4 Given that the 
ACC now recommends lower LDL goals, 
patients may need additional lowering de-
spite taking maximally tolerated statin ther-
apy.2 Additionally, the package insert for 
ezetimibe reports increased area under the 

curve (AUC) values of ezetimibe and its 
metabolites in patients with severe renal 
disease. It is anticipated that ezetimibe may 
show an increased reduction of LDL and 
non-HDL, but there may also be an in-
creased risk for muscle-related AEs.3

This quality-assurance quality improve-
ment project investigated the use of ezet-
imibe in patients with CKD to determine 
whether there is further LDL and non-
HDL reduction in this patient population. 
It sought to determine the LDL and non-
HDL percentage reduction in patients with 
and without CKD at the Wilkes-Barre Vet-
erans Affairs Medical Center (WBVAMC) 
and whether there is an increased risk for 
muscle-related AEs. Determining the per-
centage reduction of LDL and non-HDL 
within this population can help increase 
use of ezetimibe in patients not at their 
LDL or non-HDL goal or for those patients 
unable to tolerate statin therapy.

METHODS
This single-center retrospective chart review 
investigated patients prescribed ezetimibe 
by a patient aligned care team (PACT) phar-
macist at WBVAMC between September 1, 
2021, and September 1, 2023. This project 
was determined to be nonresearch by the Vet-
erans Integrated Service Network 4 multisite 
institutional review board. Patients were ex-
cluded from the review if they started tak-
ing ezetimibe outside of the prespecified 
time frame, if ezetimibe was initiated by 
a non-WBVAMC PACT pharmacist, or if 
there was no follow-up lipid panel obtained 
within 6 months of initiation of ezetimibe.

The primary outcomes were to deter-
mine the percentage mean change in LDL 
and non-HDL reduction and the incidence 
of muscle-related AEs after initiation of ezet-
imibe in patients without CKD. The sec-
ondary outcomes were to determine the 
percentage mean change in LDL and non-
HDL levels and the incidence of muscle-
related AEs after initiation of ezetimibe in 
patients with CKD. For this study, CKD was 
defined as a patient having an eGFR 15 to 
60 ml/min/1.73 m2. Non-HDL is the combi-
nation of LDL-C and very LDL-C and rep-
resents all potentially atherogenic particles. 
The 2022 Expert Consensus Pathway in-
cluded non-HDL goals in addition to LDL 

TABLE 1. Baseline Characteristics (N = 173)

Characteristic Results

Age, mean, y 69.6

Male sex, No. (%) 155 (89.6)

White race, No. (%) 155 (89.6)

Concomitant therapy, No. (%)
   Statin
   PCSK9 inhibitor
   Fish oil
   Niacin
   Bile acid sequestrants
   Fibrates

115 (66.5)
6 (3.5)

38 (22.0)
1 (0.6)
3 (1.7)
1 (0.6)

Abbreviation: PCSK9, proprotein convertase subtilisin/kexin type 9.
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goals.2 Non-HDL cholesterol levels can be 
used for patients with elevated triglycerides 
where LDL levels may not be as accurate. 
To account for instances of elevated triglyc-
erides, this study assessed changes in both 
LDL and non-HDL levels.

Data were collected from the US Depart-
ment of Veterans Affairs (VA) Computerized 
Patient Record System (CPRS) and recorded 
in a spreadsheet. Collected data included age, 
sex, race, concomitant cholesterol-lowering 
medications (statin, proprotein convertase 
subtilisin/kexin type 9 [PCSK9] inhibitor, 
bempedoic acid, fish oil, niacin, bile acid se-
questrants, and fibrates), baseline lipid panel, 
lipid panel within 6 months of ezetimibe ini-
tiation, and eGFR level. If the patient’s LDL 
or non-HDL levels worsened on the fol-
low-up lipid panel, their baseline LDL and 
non-HDL levels were used to calculate the 
percentage reduction; thus, the percentage re-
duction would be 0%. This strategy was used 
in prior research, notably the IMPROVE-IT 
and SHARP-CKD trials. 

Ezetimibe 5 mg once daily was used in 
this study based on a 2008 VA study that 
evaluated the use of ezetimibe 5 mg vs ezet-
imibe 10 mg and the percentage reduction 
of LDL with each dose. The study found no 
significant difference between the 5 mg and 
10 mg dose.9 Most patients included in this 
study received the 5 mg dose.  

RESULTS
This retrospective chart review consisted of 
173 patients, 137 (79.2%) without CKD and 
36 (20.8%) with CKD at baseline. The mean 
age was 69.6 years, 155 (89.6%) patients 
were male, and 18 (10.4%) were female. 
There were 164 concomitant medications, 
including 115 patients prescribed a statin 
and 38 patients prescribed fish oil (Table 1).

Patients without CKD had mean reduc-
tions in LDL levels of 23.5% and non-HDL 
levels of 21.7% (Figure). Patients who had 
an increase in LDL and non-HDL levels 
were excluded to control for potential con-
founding factors such as dietary changes, 
discontinuation of ezetimibe therapy, non-
adherence to ezetimibe, and medication 
changes that impacted follow-up laboratory 
tests such as discontinuation of a statin. Fif-
teen patients experienced an increase in LDL 
or non-HDL levels. After excluding these 

patients, those without CKD had a mean 
reduction in LDL levels of 28.0% and non-
HDL levels of 25.5%. Nineteen (13.9%) 
patients without CKD experienced a mus-
cle-related AE (Table 2). One patient discon-
tinued ezetimibe and statin use following a 
Lyme disease diagnosis due to concerns over 
potential muscle-related AEs. 

Patients with CKD had a mean reduc-
tion in LDL and non-HDL levels of 27.0% 
and 24.8%, respectively. Patients with an in-
crease in LDL or non-HDL levels were also 
excluded to help control for potential con-
founding factors. After excluding 4 patients 
with increased LDL and non-HDL levels, 
the mean reduction in LDL and non-HDL 
levels was 30.5% and 27.5%, respectively. 
Five (13.9%) patients with CKD experienced 
muscle-related AEs thought to be due to 
ezetimibe. Other AEs (eg, urticaria, diarrhea, 
reflux, dizziness, headache, upset stomach) 
were reported that led to discontinuation of 
ezetimibe, but only muscle-related AEs were 
analyzed.

DISCUSSION
This retrospective chart review found larger 
reductions in LDL and non-HDL levels for 
patients with CKD than reported in the lit-
erature.4 Based on the findings that indi-
cate a greater cholesterol reduction with 
ezetimibe, the results suggest an underuti-
lization of ezetimibe in clinical practice, 
which may be due to clinicians favoring 
statin therapy and overlooking ezetimibe as 
a viable option based on recommendation 
in earlier guidelines. The 2022 guidelines 
transitioned from a statin focus to a focus 
on LDL targets and goals.2 

According to the ACC, there is evidence 
to support a direct relationship between 
LDL-C levels, atherosclerosis progression, 
and ASCVD event risk.2 Absolute LDL-C 
level reduction is directly associated with 
ASCVD risk reduction which supports the 
LDL hypothesis. There appears to be no 

TABLE 2. Muscle-Related Adverse Events 

Criteria Patients without CKD Patients with CKD

Total, No. (%) 137 (79.2) 36 (20.8)

AEs, No. (%) 19 (13.9) 5 (13.9)

Abbreviation: AE, adverse event; CKD, chronic kidney disease.
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specific LDL-C level below which bene-
fit ceases.2 This suggests that lower LDL-C 
targets (< 55 mg/dL) should be used when 
clinically indicated. Many patients are ei-
ther unable to reach their goal LDL levels 
with statin monotherapy or are unable to 
tolerate statin therapy at higher doses, which 
may require additional pharmacotherapy 
to reach goal LDL-C. The ACC expert con-
sensus pathway recommends ezetimibe as 
the initial add-on treatment to statins.2 The 
RACING trial showed the benefit of add-
ing ezetimibe to a moderate-intensity statin 
vs increasing to a high-intensity statin dose. 
This trial found patients had lower LDL lev-
els and lower rates of intolerances, which 
further supports ezetimibe use.6

This quality improvement project assessed 
LDL and non-HDL level reduction in pa-
tients with CKD. As anticipated, there was 
greater reduction in LDL and non-HDL levels 
seen in patients with CKD. The SHARP-CKD 
trial also found reductions in LDL levels with 
ezetimibe in patients with CKD.7 Given the 
reduction in LDL and non-HDL levels with 
ezetimibe in patients with or without CKD, 
add-on therapy of ezetimibe should be rec-
ommended for patients who do not achieve 
their LDL goals with statin therapy or for pa-
tients who intolerant to statin therapy. 

The ezetimibe package insert reports 
myalgias incidence to be < 5% in patients 

and research has shown up to a 20% in-
cidence of muscle-related AEs with statin 
therapy.3,10 Based on the package informa-
tion reporting increased AUC values of 
ezetimibe and its metabolites in patients 
with severe renal disease, it was anticipated 
there may be an increased risk of muscle-
related AEs in patients with CKD.3 How-
ever, this study found the same incidence 
of muscle-related AEs in patients with and 
without CKD. Previous research on statin-
intolerant patients found the incidence of 
muscle-related AEs with ezetimibe to be 
23.0% and 28.8%.11,12 This increased inci-
dence of muscle-related AEs may be the re-
sult of including patients with a history of 
statin intolerance. Collectively, data from 
clinical trials and this study indicate that 
patients with prior intolerances to statins 
appear to have a higher likelihood of de-
veloping a muscle-related AEs with ezet-
imibe.11,12 Clinicians and patients should 
be educated on the potential for these AEs 
and be aware that the likelihood may be 
greater if there is a history of statin intol-
erance. To our knowledge, this was the 
first study to evaluate muscle-related AEs 
with ezetimibe in patients with and with-
out CKD.

Limitations
This retrospective chart review was per-
formed over a prespecified period and only 
patients initiated on ezetimibe by a PACT 
pharmacist were included. This study did 
not assess the percentage of LDL reduction 
in patients on concomitant statins vs those 
who were not on concomitant statins. The 
study only included 173 patients. Addition-
ally, the study was primarily composed of 
White men and may not be representative of 
other populations. In addition, veterans may 
not be representative of the general popu-
lation given their high comorbidity burden 
and other exposures. Some reported muscle-
related AEs associated with ezetimibe may 
be attributed to the nocebo effect. 

CONCLUSIONS
The results of this retrospective chart re-
view suggest there may be a larger mean 
reduction in LDL and non-HDL levels 
seen with ezetimibe therapy than reported 
within the literature. There was a larger 

FIGURE. Mean Clinical Changes for Patients With and 
Without CKD
Abbreviations: CKD, chronic kidney disease; HDL, high-density lipoprotein; LDL, low-density 
lipoprotein.
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mean reduction in LDL and non-HDL  
levels in patients with CKD than in patients 
without CKD. Additionally, there were the 
same rates of muscle-related AEs with ezet-
imibe therapy in patients with and with-
out CKD. The rates of muscle-related AEs 
with ezetimibe therapy were higher than re-
ported in the medication’s package insert, 
but lower than reported in literature that 
included statin-intolerant patients. These 
results indicate there may be a benefit to an 
increase in use of ezetimibe in clinical prac-
tice due to its increased effectiveness and 
safety in patients with and without CKD. 
Ultimately, this can help patients achieve 
their LDL goals as recommended by ACC 
clinical practice guidelines. 
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