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Background: The use of statin has been encouraged in elderly high-risk patients; nevertheless, the pre-
scription rates of statin have been shown to decline with age. Despite the current Taiwan lipid guide-
lines has been issued, the status for management of dyslipidemia among elderly high-risk patients in
Taiwan remained unclear. The present study was aimed to investigate the prescription rates of high-
intensity statin (HIS)/ezetimibe and LDL-C goal attainment rates among elderly high-risk patients in a
tertiary medical center.

Methods: Between July 2018 and August 2019, 208 high-risk patients with suboptimal serum LDL-C le-
vels, including 70 elderly patients (age > 65 years) and 138 non-elderly patients (age < 65 years) re-
ceived lipid-lowering therapy (LLT) and observation for a 12-month follow-up. The prescription rates of
any statins/HIS/ezetimibe, the percentages of LDL-C reduction, and LDL-C goal attainment rates at 12-
month follow-up were compared between elderly and non-elderly high-risk patients.

Results: The serum LDL-C levels at baseline/12-month among elderly and non-elderly high-risk patients
were respectively 128.8 +36.3/80.7 + 46.3 and 138.5 + 52.3/78.1 + 37.0 mg/dL, with respectively LDL-C
reductions of 34.1% and 39.6% at 12-month follow-up. The prescription rates of any statins/HIS/
ezetimibe at 12-month follow-up in elderly and non-elderly high-risk patients were respectively 88.9%/
68.3%/47.6% and 96.6%/72.7%/60.7%. The LDL-C goal attainment rates at 12-month follow-up in elderly
and non-elderly high-risk patients were respectively 68.3% and 73.3%. All observed study outcomes
were comparable between groups without significant statistical differences.

Conclusion: Our findings highlight that the elderly high-risk patients in Taiwan received similar aggres-
sive strategy of LLT with similar LDL-C attainment rates compared with non-elderly high-risk patients.

Copyright © 2022, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

cardiovascular risk in the elderly population.12 According to a large-
scale meta-analysis of 28 trials,13 the use of statin has been encour-

A large number of clinical evidence has demonstrated that an in-
creased serum level of low-density lipoprotein cholesterol (LDL-C)
plays an essential role in the development and progression of athe-
rosclerotic cardiovascular disease (ASCVD).1 In addition, clinical trials
have shown that an aggressive use of statin is associated with inten-
sive LDL-C lowering and decreased risk of AscvD.>? According to the
current American® and European5 guidelines for management of
dyslipidemia, high-intensity statin (HIS) is recommended in high-risk
patients, and ezetimibe should be added when the target LDL-C goal
is not reached.*® Although these aforementioned guidelines’ re-
commendations, the attainment rates of target LDL-C levels and the
prescription rates of HIS and ezetimibe in high-risk patients remain
still suboptimal.e_8

Based on complex mechanisms with age-related decreased activ-
ity of lipoprotein lipase and impaired hepatic uptake of lipoprotein,
elevation of serum LDL-C levels is prevalentg_11 and poses a high

* Corresponding author.
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aged in elderly high-risk patients to reduce major vascular events;
nevertheless, the prescription rates of statin have been shown to de-
cline with age.13 Recently, the latest Taiwan lipid guidelines14 has been
issued and recommended the target serum LDL-C levels in high-risk
patients irrespective of age. However, the current status for manage-
ment of dyslipidemia in elderly high-risk patients in Taiwan, including
LDL-C goal attainment rates and the prescription rates of HIS and
ezetimibe, remained still unclear. To address this knowledge gap, the
present study was aimed to investigate the attainment rates of target
serum LDL-C levels and the prescription rates of HIS and ezetimibe
among elderly high-risk patients in a tertiary medical center in Taiwan.

2. Materials and methods

2.1. Study design, high-risk characteristics, and target
serum LDL-C levels

This study was designed to conduct a retrospective analysis of
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prospective enrolled high-risk patients in a tertiary medical center in
Taiwan. All protocols of the present study were approved by the In-
stitutional Review Board of our institution (Approval No. 18 MMHIS
083e), and written informed consent was obtained from all partici-
pants.

High-risk characteristics were determined according to the cur-
rent Taiwan lipid guidelines14 if patients had at least one of the
following medical histories: diabetes mellitus (DM), familial hyper-
cholesterolemia (FH), ischemic stroke (IS), coronary artery disease
(CAD), or peripheral artery disease (PAD). The diagnosis of CAD was
made if patients had > 50% diameter stenosis of major epicardial
coronary arteries confirmed by coronary angiography or coronary
computed tomography (CT) angiography, or had a history of acute
coronary syndrome (ACS) receiving hospitalization or coronary re-
vascularization. The diagnosis of IS was confirmed by the neurolo-
gist’s records and relevant brain CT or magnetic resonance imaging
findings. Patients with PAD were defined as those who had an
ankle-brachial index < 0.9 or > 1.4 and/or > 50% diameter stenosis
of peripheral arteries determined by CT angiography. The patients’
history of DM was based on medical records and prescribed me-
dications. The diagnosis of FH was clinically determined when pa-
tients had a Dutch Lipid Clinic Network (DLCN) score > 8 or a con-
firmed genotype by gene test.2® In addition, patients’ histories of hy-
pertension (HTN), heart failure, and uremia receiving dialysis were
identified based on medical records.

The target serum LDL-C levels of high-risk patients without CAD
and high-risk patients with CAD were respectively < 100 mg/dL and
< 70 mg/dL irrespective of age according to the current Taiwan lipid
guidelines.14 Rosuvastatin > 20 mg/day and atorvastatin 40-80
mg/day were referred as Hiss. 514

2.2. Study population, data collection, and treatment
strategies

High-risk patients who did not achieve their target serum LDL-C
levels were eligible to be enrolled in the present study. Thereafter
we excluded patients who were under 20 years old, unable to re-
ceive regular blood tests to evaluate lipid profiles, contraindicated to
statin or ezetimibe therapy, or disagreed with providing personal
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medical information. Finally, high-risk patients were divided into 2
groups: elderly high-risk patients and non-elderly high-risk patients
(Figure 1). In the present study, the “elderly” patients were defined
as those who had a chronological age of 65 years old or older, while
those who had an age under 65 years old were referred to the “non-
elderly” patients.16

The patients’ baseline data, including age, sex, weight, height,
smoking habit, high-risk characteristics, comorbidities, laboratory
data, and prescribed medications were collected by specially-trained
study nurses. Body mass index was calculated as weight in kilograms
divided by the square of height in meters. The prescribed medica-
tions, including angiotensin-converting enzyme inhibitor/angioten-
sin receptor blocker (ACEI/ARB), antiplatelet (i.e., aspirin and P2Y;,
inhibitor), beta-blocker, calcium-channel blocker, statin, ezetimibe,
fibrate, and insulin, were recorded in detail.

All patients participated in the present study received adjust-
ment or initiation statin therapy after enrollment. Briefly, HIS ther-
apy was encouraged, while moderate-intensity or low-intensity
statin was suggested when high-risk patients did not adhere to HIS
therapy. The use of ezetimibe in combination with statin therapy was
suggested when high-risk patients did not attain their LDL-C goals
after HIS or maximally tolerated dose of stain therapy."'s'14 All
treatment strategies were implemented under full physician-patient
discussion. The reasons of nonadherence to statins and ezetimibe
therapy, including discontinuation by personal willingness, discom-
fort symptoms, and drug-related increase of three times the upper
limit of normal in creatine kinase (CK) or alanine aminotransferase
evaluated by validated diagnostic algorithm,17 were recorded. All
high-risk patients in the present study received observation and un-
derwent blood tests for lipid profiles every 3 months for a total dura-
tion of 12 months.

An electronic checklist was integrated into medical order sys-
tem and shown to assist physicians to evaluate patients’ high-risk
characteristics when physicians prescribed lipid-lowering therapy
(LLT), thereby reminding physicians whether the patients achieved
their target serum LDL-C levels and whether adjustment of LLT was
needed. At each visit, the patients’ prescribed LLT and lipid profiles,
including total cholesterol (TC), triglyceride (TG), high-density lipo-
protein cholesterol (HDL-C), and LDL-C were recorded.

High-risk patients with a suboptimal serum LDL-C levels”

N=230

Exclude (N):

Age <20-years-old (3)
Unable to receive regular blood tests (4)
Contraindicated to statin or ezetimibe therapy (5)

Disagreed with providing personal medical information (10)

v

High-risk patients with a suboptimal baseline serum LDL-C level
N=208

Age <65 years old

4

Non-elderly high-risk patients
N=138

Age >65 years old

Elderly high-risk patients
N=70

Figure 1. Diagram of patient selection.
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2.3. Study outcomes

The study outcomes in the present study were the goal attain-
ment rates of LDL-C and the prescription rates of HIS and ezetimibe
in high-risk patients at 12-month follow-up.

2.4. Statistical methods

Continuous variables were presented with means (+ standard
deviations). Categorical variables were presented as numbers (per-
centages). Comparisons were performed using the unpaired Student
t test, 2-sample t test, or Wilcoxon rank sum test for continuous vari-
ables, and the chi-square or Fisher’s exact test for categorical vari-
ables as appropriate. The baseline characteristics of elderly high-risk
patients were compared with those of non-elderly high-risk patients.
The data of lipid control in patients, including serum levels of LDL-C,
percentages of LDL-C reduction from baseline, goal attainment rates
of LDL-C, and percentages of patients receiving any statins/HIS/
ezetimibe, were recorded and analyzed at every 3-month follow-up.
Finally, the aforementioned data of lipid control in elderly high-risk
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patients were compared with those of non-elderly high-risk patients
at 12-month follow-up. Statistical significance was set at p < 0.05
(2-tailed). SAS statistical software (version 9.3 for Windows; SAS
Institute, Cary, NC, USA) was used for all analyses.

3. Results

3.1. Demographic characteristics, lipid profiles, and LLT of
patients at baseline

Of 208 high-risk patients with suboptimal serum LDL-C levels
who participated in this present study, there were 70 elderly patients
and 138 non-elderly patients (Figure 1). The mean age of elderly
high-risk patients was 70.5 + 4.0 years, while that of non-elderly
high-risk patients was 53.1 + 8.6 years. The elderly high-risk patients
had a lower body mass index, a lower hemoglobin, a worse renal
function, fewer current smokers, fewer histories of FH, more histo-
ries of hypertension, and more frequently received ACEI/ARB and
insulin compared with non-elderly patients (Table 1).

The baseline serum LDL-C levels of elderly high-risk patients

Table 1
Baseline characteristics of high-risk patients.
Total (N = 208) Non-elderly (N = 138) Elderly (N = 70) p*
Age 59.0 (11.1) 53.1(8.6) 70.5 (4.0) <0.001
Male 148 (71.2) 100 (72.5) 48 (68.6) 0.558
BMI (Kg/m?) 27.1(4.9) 28.0 (5.3) 25.4 (3.4) <0.001
Medical history
Current smoker 43 (20.7) 36 (26.1) 7 (10.0) 0.007
Hypertension 129 (62.0) 77 (55.8) 52 (74.3) 0.009
Diabetes 129 (62.0) 89 (64.5) 40 (57.1) 0.302
FH 11 (5.3) 11 (8.0) 0(0) 0.017
Heart failure 27 (13.0) 17 (12.3) 10 (14.3) 0.690
Ischemic stroke 15(7.2) 8(5.8) 7 (10.0) 0.268
AF 4(1.9) 2(1.4) 2(2.9) 0.604
Uremia on dialysis 3(1.4) 3(2.2) 0(0) 0.552
CAD 100 (48.1) 62 (44.9) 38 (54.3) 0.202
History of ACS 59 (28.4) 39 (28.3) 20 (28.6) 0.963
PAD 16 (7.7) 12 (8.7) 4(5.7) 0.446
Antiplatelets 107 (51.4) 68 (49.3) 39 (55.7) 0.380
Aspirin 85 (40.9) 52 (37.7) 33(47.1) 0.190
P2Y3, inhibitor 58 (27.9) 41 (29.7) 17 (24.3) 0.410
Prescribed medications
Beta-blocker 115 (55.3) 72 (52.2) 43 (61.4) 0.205
Calcium channel blocker 50 (24.0) 29 (21.0) 21 (30.0) 0.152
ACEI/ARB 125 (60.1) 75 (54.3) 50 (71.4) 0.017
Insulin 23(11.1) 10(7.2) 13 (18.6) 0.014
Any statin 113 (54.3) 73 (52.9) 40 (57.1) 0.561
HIS 31(14.9) 20 (14.5) 11 (15.7) 0.815
Ezetimibe 17 (8.2) 10 (7.2) 7 (10.0) 0.493
Fibrate 16 (7.7) 13 (9.4) 3(4.3) 0.189
Laboratory and physiological data
LVEF (%) 62.1(7.5) 62.4 (7.1) 61.7 (8.4) 0.445
Hemoglobin (g/dL) 14.0(1.7) 14.2 (1.7) 13.5(1.7) 0.006
Fasting glucose (mg/dL) 123.3 (35.6) 122.0(37.3) 125.7 (32.2) 0.218
HbAlc (%) 6.9 (1.4) 6.8 (1.2) 7.0 (1.7) 0.782
Cr (mg/dL) 1.2 (1.0) 1.1(1.2) 1.2 (0.6) <0.001
eGFR (ml/min) 75.5 (24.8) 81.5(25.3) 63.6 (19.1) <0.001
ALT (U/L) 25.9 (12.4) 27.3 (14.4) 23.4 (6.5) 0.143
Lipid profiles
TC (mg/dL) 210.4 (73.5) 214.5 (85.0) 202.5 (41.9) 0.913
TG (mg/dL) 167.3(77.2) 174.8 (81.8) 152.6 (65.2) 0.099
HDL-C (mg/dL) 44.4 (14.1) 44.6 (15.6) 44.0 (10.5) 0.705
LDL-C (mg/dL) 135.2 (47.7) 138.5 (52.3) 128.8 (36.3) 0.631
LDL-C in statin nonusers 154.0 (47.8) 159.0 (54.6) 143.0 (25.4) 0.767
LDL-C in statin users 119.5 (41.6) 120.2 (42.8) 118.1 (39.8) 0.822
% LDL-C need to reduce
Statin nonusers 28.1(16.2) 28.1(15.9) 28.0(16.9) 0.838
Statin users 37.1(15.9) 37.5(16.8) 36.1(13.9) 0.844

ACEI/ARB = angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; ACS = acute coronary syndrome; AF = atrial fibrillation; AST = aspartate
aminotransferase; BMI = body mass index; CAD = coronary artery disease; Cr = creatinine; eGFR = estimated glomerular filtration rate; FH = familial
hypercholesterolemia; HDL-C = high-density lipoprotein cholesterol; HIS = high-intensity statin; LDL-C = low-density lipoprotein cholesterol; LVEF = left
ventricular ejection fraction; PAD = peripheral artery disease; TC = total cholesterol; TG = triglyceride.

* p value was calculated when elderly group vs. non-elderly group.
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were similar to those of non-elderly high-risk patients irrespective of
statin use at enrollment (Table 1). The serum LDL-C levels in statin
nonusers and statin users of elderly high-risk patients were respec-
tively 143.0 + 25.4 mg/dL and 118.1 £+ 39.8 mg/dL, while those of
non-elderly high-risk patients were respectively 159.0 + 54.6 mg/dL
and 120.2 + 42.8 mg/dL (Table 1). In addition, the percentages of
LDL-C need to reduce among elderly high-risk patients were 28.0 +
16.9% in statin nonusers and 36.1 + 13.9% in statin users, while
those among non-elderly patients were 28.1 £ 15.9% in statin non-
users and 37.5 + 16.8% in statin users (Table 1). Other lipid profiles,
including serum levels of TC, TG, and HDL-C, were comparable be-
tween elderly and non-elderly high-risk patients (Table 1). At en-
roliment, the prescription rates of any statins, HIS, and ezetimibe in
elderly high-risk patients were respectively 57.1%, 15.7% and 10.0%,
while those of non-elderly high-risk patients were respectively
52.9%, 14.5% and 7.2% (Table 1).

3.2. The percentages of reduction in LDL-C and LDL-C goal
attainment rates during follow-ups

The serum LDL-C levels at 3-, 6-, 9-, and 12-month follow-ups in
elderly high-risk patients were respectively 82.1 +39.0, 82.1 + 37.1,
73.5 + 25.8, and 80.7 £ 46.3 mg/dL, while those of non-elderly
high-risk patients were respectively 79.2 +27.3, 79.9 +30.1, 80.1 +
30.5, and 78.1 + 37.0 mg/dL (Figure 2A). The percentages of reduc-
tion in serum LDL-C in elderly high-risk patients at the 3-, 6-, 9-, and
12-month follow-ups were respectively 34.4 + 28.7%, 34.3 £ 26.1%,
39.6 +22.6%, and 34.1 + 35.5%, while those of non-elderly high-risk
patients were respectively 39.6 + 19.4%, 38.2 £ 27.0%, 38.7 + 24.7%,
and 39.6 £ 27.6 (Figure 2B). The goal attainment rates of LDL-C at 3-,
6-, 9-, and 12-month follow-ups in elderly high-risk patients were
respectively 62.3%, 62.9%, 70.3%, and 68.3%, while those of non-
elderly high-risk patients were respectively 69.9%, 73.3%, 66.9%,
and 73.3% (Figure 2C).

Generally, elderly high-risk patients had similar serum LDL-C
levels (p = 0.978), LDL-C reduction following treatment (p = 0.318),
and goal attainment rates of LDL-C (p = 0.477) compared with non-
elderly high-risk patients at 12-month follow-up (Figure 2).

A

200 1

Y.-H. Chang et al.

3.3. The prescription rates of any stains, HIS, and
ezetimibe during follow-ups

The major reason of nonadherence to LLT during follow-ups was
patients’ personal willingness. There were no documented adverse
effects, including discomfort symptoms, abnormal elevation of CK
and liver enzymes following LLT, observed in elderly and non-elderly
high-risk patients.

The prescription rates of any statins/HIS/ezetimibe in elderly
high-risk patients at 3-, 6-, 9-, and 12-month follow-ups were re-
spectively 98.6%/76.8%/34.8%, 94.3%/74.3%/52.9%, 93.9%/72.7%/
53.0%, and 88.9%/68.3%/47.6%, while those of non-elderly high-risk
patients were respectively 98.6%/73.9%/39.1%, 96.3%/69.4%/49.3%,
96.9%/73.2%/54.3%, and 96.6%/72.7%/60.7% (Figure 3). Generally,
elderly high-risk patients had similar prescription rates of any statin
(p =0.052), HIS (p =0.535), and ezetimibe (p = 0.092) at 12-month
follow-up compared with non-elderly high-risk patients at 12-month
follow-up (Figure 3).

4. Discussion

The main findings of our present study demonstrated that the
prescription rates of any statins, HIS, and ezetimibe in elderly high-
risk patients were similar to those of non-elderly high-risk patients.
In addition, the percentages of patients attaining their LDL-C goals
were comparable between elderly and non-elderly high-risk pa-
tients. To the best of our knowledge, the present study is the first re-
port showing the current status for management of dyslipidemia
among elderly high-risk patients in Taiwan.

The use of statin exhibited clinical benefits among elderly high-
risk patients in several previous landmark studies such as the Pra-
vastatin or Atorvastatin Evaluation and Infection Therapy—Throm-
bolysis in Myocardial Infarction 22 (PROVEIT-TIMI 22),*8 Stroke Pre-
vention by Aggressive Reduction in Cholesterol Levels (SPARCL),*®
Heart Protection Study (HPS),20 and Study Assessing Goals in the EI-
derly (SAGE)21 trials. The recent meta-analysis13 has further deter-
mined that statin therapy led to a significant reduction in major
vascular events among elderly high-risk patients. In addition, the
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Figure 3. The prescription rates of any statin, HIS, and ezetimibe following treatment in elderly and non-elderly patients. (A) The prescription rates of any

statin; (B) The prescription rates of HIS; (C) The prescription rates of ezetimibe.

SAGE2 trial showed a favored effect of HIS over moderate- or low-
intensity statin therapy in reducing all-cause mortality among el-
derly patients with CAD. Despite the aforementioned supportive
evidence, HIS therapy has been still underutilized in elderly high-
risk patients.13'22 In Taiwan, evidence of the current prescription
rates of HIS among elderly high-risk patients remained scarce. Ac-
cording to Taiwanese Secondary Prevention for patients with Athe-
RosCLErotic disease (T-SPARCLE) Registry study, most high-risk pa-
tients in Taiwan received very-low to low equipotent doses of statin
therapy irrespective of age.23 Compared with T-SPARCLE®® and pre-
vious studies,*>?2 our present study reported a much higher pre-
scription rate of HIS without documented HIS-associated adverse ef-
fects among elderly high-risk patients. In addition, the percentages
of patients receiving HIS in the present study were comparable be-
tween elderly and non-elderly high-risk patients, implicating that we
implemented an aggressive strategy of HIS therapy according to
guidelines’ recommendations.*>'** The aggressive use of HIS ther-
apy is especially important for patients with CAD because early use
of HIS results in a reduced risk of short-term and long-term adverse
coronary events.>?* Moreover, initiation of HIS therapy assisted to
early identify high-risk patients who did not attain their LDL-C goals
and need combination therapy with other drugs, such as ezetimibe.

Ezetimibe decreases cholesterol absorption in the small intes-
tine by directly binding to Niemann-Pick C1-like 1 (NPC1L1) protein
in intestinal mucosa.?> The current American,4 European,5 and Tai-
wan'* lipid guidelines recommended that adding ezetimibe to statin
therapy results in further LDL-C lowering and reducing ASCVD risk
irrespective of age based on data from the Improved Reduction of
Outcomes: Vytorin Efficacy International Trial (IMPROVE-IT).2® A sec-
ondary analysis of the IMPROVIT-IT study26 determined that the use
of ezetimibe showed a greater risk reduction in adverse cardiovas-
cular events among patients above 75 years or older compared with
those patients under 75 years.27 Additionally, the incidence rates of
ezetimibe-associated adverse effects in elderly patients, including
myopathy, rhabdomyolysis, and abnormal elevation of liver en-
zymes, did not increase by combination with ezetimibe.?’ Compared
with the T-SPARCLE registry study in which less than 5% of total

high-risk patients received ezetimibe, the present study showed a
higher prescription rate of ezetimibe in both elderly and non-elderly
high-risk patients.23 In addition, we did not observe adverse effects
following ezetimibe therapy. Collectively, the increased use of eze-
timibe should be encouraged to facilitate intensive LDL-C lowering
and provide clinical benefits, especially for elderly high-risk patients
who are potentially deemed to have risk of statin-associated adverse
effects or nonadherence to HIS therapy.4'5

The benefits of achieving LDL goals in elderly patients have
been assessed.?®%° A secondary analysis of PROVE IT-TIMI 22 trial'®
revealed that elderly high-risk patients who achieved LDL-C goals
had a 40% lower risk of composite endpoints (cardiac death, Ml, and
unstable angina requiring hospitalization) compared with those
elderly high-risk patients who did not achieve LDL-C goals.29 In Tai-
wan, the real-world data showing LDL-C goal attainment rates in el-
derly high-risk patients is deficient. Our present study demonstrated
a better LDL-C goal attainment rate compared with previous stud-
ies.?328 Moreover, we also found that an increased trend of LDL-C
goal attainment rates was concordant with an increased use of HIS,
implicating that HIS use and treatment intensification during fol-
low-ups may facilitate achievement of LDL-C goals.zg’29

In the present study, the proportion of elderly high-risk patients
who achieved their LDL-C goals in the present study tended to pla-
teau after 3 months despite continuing HIS therapy and increased
use of ezetimibe, which was similar to the findings of REALITY-Asia
study.30 Additionally, we observed that 31.3% of elderly high-risk
patients were still nonadherence to HIS therapy despite we im-
plemented an aggressive LLT strategy. These findings raise some
real-world issues for management of dyslipidemia in high-risk pa-
tients. One important issue is that drug nonadherence remains a
major challenge in efforts to improve LDL-C goal attainment. Non-
adherence to HIS therapy may result in down-titration or discon-
tinuation of HIS therapy, thereby leading to a high probability to de-
velop adverse cardiovascular events, especially in high-risk pati-
ents.>t A previous study showed that patients with CAD who were
nonadherent to HIS therapy had a 50% higher risk of recurrent car-
diac event compared with those patients who were adherent to HIS
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therapy.31 The reasons of nonadherence to HIS therapy involve mis-
leading information from media, nonspecific discomforts or labora-
tory abnormalities that may be temporally associated with the re-
cent initiation or dose escalation of statins, and beliefs that LDL-C
lowering is no longer needed.3? The decisions of down-titration or
discontinuation of HIS therapy made by high-risk patients and physi-
cians highlight the need for continued education regarding the long-
term benefits and the established safety of HIS. In addition, physi-
cians should pay attention and work with the patients’ concerns of
statin-associated adverse effects, including muscle symptoms and
elevation of liver enzymes by using a validated diagnostic algori-
thm.Y”32 Another issue is that LDL-C lowering agents other than
statins and ezetimibe, such as proprotein convertase subtilisin/kexin
type 9 (PCSK9) inhibitors and bempedoic acid, should be provided to
further lower serum LDL-C levels and achieve LDL-C goals32 in high-
risk patients who are nonadherent, intolerant, or resistant to statin
and ezetimibe therapy.

Our study was subjected to several limitations. First, the LDL-C
goal attainment rates presented in our study might be overesti-
mated because we did not count the data from patients who were
lost to follow-ups. Moreover, we did not survey the patients’ satis-
faction of treatment and the patients’ reasons of nonadherence in
our present study. In addition, we excluded high-risk patients who
were contraindicated to stains and ezetimibe therapy in this present
analysis, therefore we could not observe the status of lipid control in
the aforementioned patients for comparisons. Second, there were
few PCSK9 inhibitor users reported in our present study because the
cost of PCSK9 inhibitors was not covered by Taiwan’s National Health
Insurance. Moreover, bempedoic acid was not yet approved to use in
Taiwan until the end of this study. Therefore, the roles of PCSK9 in-
hibitors and bempedoic acid could not be evaluated. Third, this was
a single-center study with a small size of population, so that LLT-
associated adverse effects might be underestimated. In addition,
we did not observe and compare clinical cardiovascular outcomes
between patients with goal attainment and those patients without
attainment. A nationwide population-based investigation with lon-
ger observation periods is suggested to address this aforementioned
issue. Finally, it is worthwhile to establish an artificial intelligence-
based system that can actively inform both physicians and patients
about suboptimal results of blood lipid tests, thereby improving LLT
adherence. Despite these limitations, our data firstly demonstrate
the current status for management of dyslipidemia in elderly high-
risk patients in Taiwan and highlight the importance of an aggressive
strategy in prescribing HIS * ezetimibe therapy according to the cur-
rent guidelines’ recommendations.

5. Conclusion

The present study revealed that elderly high-risk patients had a
comparable LDL-C goal attainment rate to non-elderly patients un-
der a similar aggressive strategy in prescribing HIS and ezetimibe.
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