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Abstract

Background: Cardiovascular disease remains a major cause of
morbidity and mortality globally. International guidelines recom-
mend aggressive lipid-lowering therapy (LLT) in patients with
atherosclerotic cardiovascular disease (ASCVD), targeting a low-
density lipoprotein cholesterol (LDL-C) level of <55 mg/dL and a >
50% reduction from baseline. However, real-world studies continue
to show suboptimal LDL-C target achievement. This study aimed to
assess the proportion of post-acute coronary syndrome (ACS) pa-
tients achieving both LDL-C < 55 mg/dL and a > 50% reduction
from baseline at 6 months. A secondary objective was to evaluate
target achievement after 1 year and analyze outcomes across differ-
ent LLT regimens.

Methods: We conducted a retrospective cohort study at a single ter-
tiary center, including patients aged > 18 years who presented with
ACS between January 2021 and January 2022, underwent percutane-
ous coronary intervention (PCI), and had documented LDL-C levels
at baseline and at least one follow-up within 12 months. Patients with
baseline LDL-C < 55 mg/dL or on ongoing LLT were excluded.

Results: A total of 122 patients were included (mean age 63.5 years;
59.8% had both diabetes and hypertension). At 6 months, only 13/82
patients (15.9%) achieved the primary LDL-C target. The highest
achievement was seen in the rosuvastatin + ezetimibe group (30.0%),
followed by rosuvastatin (17.9%), atorvastatin + ezetimibe (14.3%),
and atorvastatin monotherapy (14.0%). A > 50% LDL-C reduction
without meeting the < 55 mg/dL threshold was observed in 24/82
patients (29.3%).

Conclusions: LDL-C target achievement remains low among post-
ACS patients despite high-intensity statin use. Combination therapy

Manuscript submitted March 17, 2025, accepted April 12, 2025
Published online April 22, 2025

#Department of Cardiology, Doctor Soliman Fakeeh Hospital, Jeddah 23434,
Saudi Arabia

Department of Cardiology, King Abdulaziz University Hospital, Jeddah
22252, Saudi Arabia

¢Corresponding Author: Meshari S. Alwagdani, Department of Cardiology,
Doctor Soliman Fakeeh Hospital, PO Box 9201, Jeddah 23434, Saudi Arabia.
Email: w.meshari.7@gmail.com

doi: https://doi.org/10.14740/cr2063

with rosuvastatin + ezetimibe showed more favorable outcomes,
particularly in older adults. These findings underscore the need for
structured follow-up, treatment intensification, and broader use of ad-
vanced therapies such as proprotein convertase subtilisin/kexin type 9
(PCSKDY) inhibitors to close the real-world treatment gap.
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Introduction

Cardiovascular diseases (CVDs) continue to be the leading
cause of morbidity and mortality globally, accounting for an
estimated 17.9 million deaths per year [1-3]. Among the key
modifiable risk factors, dyslipidemia, particularly elevated
levels of low-density lipoprotein cholesterol (LDL-C), plays a
central role in the pathogenesis of atherosclerosis and its clini-
cal manifestations. In Saudi Arabia, dyslipidemia has been re-
ported in up to 68.8% of the population, making it the most
prevalent cardiovascular risk factor in the region [4].

The clinical benefits of lipid-lowering therapy (LLT), par-
ticularly statins, in reducing major cardiovascular events have
been well documented across randomized trials and large ob-
servational cohorts [5]. Accordingly, international guidelines
from both the American College of Cardiology (ACC) and the
European Society of Cardiology (ESC) recommend initiating
or intensifying LLT in patients with established atheroscle-
rotic cardiovascular disease (ASCVD) to achieve stringent
LDL-C targets. The ESC recommends reducing LDL-C to <
55 mg/dL, while the ACC recommends a target of < 70 mg/
dL in high-risk populations. Both societies emphasize the im-
portance of achieving at least a 50% reduction from baseline
LDL-C levels [6, 7]. This was later on reiterated by Virani et
al in their 2023 guideline for the management of patients with
chronic coronary diseases [8].

Despite the availability of potent LLT options, including
high-intensity statins, ezetimibe, and proprotein convertase
subtilisin/kexin type 9 inhibitors (PCSK9i), real-world data
consistently show a substantial gap between guideline-rec-
ommended targets and clinical practice. Observational studies
from various regions, including the Middle East, have dem-
onstrated that a large proportion of patients fail to achieve
LDL-C goals, often due to therapeutic inertia, poor follow-
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up, or underuse of combination therapy [5, 9]. PCSK9 inhibi-
tors, although effective in achieving deeper LDL-C reductions
and improving adherence [10], remain underutilized in many
health systems, partly due to cost, limited access, and prescrib-
ing hesitancy [5, 9].

This study was conducted to evaluate real-world LDL-C
control in a cohort of patients who presented with acute coro-
nary syndrome (ACS) and underwent percutaneous coronary
intervention (PCI) at a single tertiary center. Specifically, we
aimed to assess the proportion of patients achieving both a >
50% reduction in LDL-C and an absolute LDL-C level <55
mg/dL at two key follow-up intervals: 6 months and 1-year
post-discharge. In addition, we examined the distribution and
effectiveness of different LLT regimens, including combina-
tion therapies and the use of PCSK9 inhibitors, to understand
treatment patterns and their impact on LDL-C target achieve-
ment.

Materials and Methods

This retrospective observational study was conducted at Dr.
Soliman Fakeeh Hospital, a tertiary care center in Jeddah,
Saudi Arabia. The hospital’s electronic medical records were
reviewed to identify patients who presented with ACS between
January 2021 and January 2022. Patients were screened using
the coronary angiography procedure code.

To be eligible for inclusion, patients had to meet the fol-
lowing criteria: 1) aged 18 years or older; 2) presented with
ACS and underwent percutaneous coronary angiography; 3)
initiated on LLT at the time of presentation; and 4) had docu-
mented LDL-C levels at baseline and at least one follow-up
measurement within the subsequent 12 months. Patients with a
baseline LDL-C level of < 55 mg/dL or those already on LLT
prior to admission were excluded from the study.

A total of 122 patients met these criteria and were includ-
ed in the analysis. Patients were classified into five treatment
groups based on the LLT regimen prescribed at discharge: 1)
rosuvastatin monotherapy; 2) atorvastatin monotherapy; 3)
rosuvastatin + ezetimibe; 4) atorvastatin + ezetimibe; and 5)
rosuvastatin + PCSK9 inhibitor. All patients were initiated on
high-intensity statin therapy in accordance with international
guidelines. Specifically, patients in the rosuvastatin group
received 20 mg or 40 mg daily, and those in the atorvastatin
group received 40 mg or 80 mg daily. For those receiving com-
bination therapy, ezetimibe 10 mg daily was added to the statin
regimen. One patient received evolocumab 140 mg subcutane-
ously every 2 weeks alongside rosuvastatin 40 mg daily. Dos-
age selection was based on physician discretion, considering
individual patient risk profiles and clinical judgment.

Patients were assigned to treatment groups based on their
initial discharge regimen. If ezetimibe or other lipid-lowering
agents were added during follow-up, the patient remained
in their original treatment group to preserve consistency in
analysis. This classification approach was chosen to reflect
the intended discharge strategy, as medication changes post-
discharge were not consistently documented.

LDL-C follow-up measurements were collected oppor-

tunistically during routine outpatient visits, as there was no
standardized follow-up protocol. Among the 122 patients, 29
(23.8%) had LDL-C measured at approximately 6 weeks, 82
(67.2%) at or near 6 months, and 74 (60.7%) at approximately
1 year. Patients without at least one follow-up LDL-C value
after baseline were excluded from outcome analysis. For those
included, LDL-C data were analyzed at one or more of the
following time points: 6 weeks, 6 months, and 1 year. Each
treatment group was further stratified based on the timing of
available LDL-C measurements.

Although this study shares characteristics with a clini-
cal audit, such as evaluating adherence to established LDL-C
treatment goals, the primary aim was to generate real-world
evidence on the effectiveness of LLT regimens in post-ACS
patients. Rather than focusing solely on institutional bench-
marking, this study aimed to explore treatment responses and
LDL-C outcome trends that may inform future secondary pre-
vention strategies.

The main objective of the study was to evaluate the pro-
portion of patients who achieved both a > 50% reduction in
LDL-C from baseline and an absolute LDL-C level < 55 mg/
dL. The primary assessment was conducted at the 6-month
follow-up, given that this time point had the highest rate of
available data. The primary hypothesis was that a significant
proportion of patients would not achieve the LDL-C target
despite initiation of high-intensity LLT. Descriptive statistics,
subgroup analysis, and Chi-square testing were used to evalu-
ate target achievement across treatment groups. Although the
study was not powered for formal hypothesis testing, subgroup
comparisons and P-values were reported to identify possible
trends and clinically meaningful differences.

The secondary objective was to assess the same compos-
ite outcome at 1 year. Additionally, the proportion of patients
achieving either a > 50% LDL-C reduction or an LDL-C < 55
mg/dL at both 6 months and 1 year was analyzed to provide
further context on partial target achievement.

Statistical analysis

All data were analyzed using IBM SPSS version 27 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were used
to summarize baseline characteristics. Continuous variables,
such as age and LDL-C levels at baseline and follow-up time
points, were expressed as mean + standard deviation. Categor-
ical variables, such as gender, comorbidities, and LLT regi-
mens, were presented as counts and percentages. To evaluate
associations between LLT regimens and the achievement of
the primary outcome (LDL-C < 55 mg/dL and > 50% reduc-
tion from baseline at 6 months), we used the Chi-square test.
Additional subgroup analyses were performed based on age
group, gender, and comorbidity status (diabetes, hyperten-
sion, or both). A P-value of < 0.05 was considered statistically
significant. Due to the observational design and small sample
sizes within subgroups, these comparisons were exploratory
and intended to support hypothesis generation rather than in-
fer causality. One statistically significant finding was observed
in the rosuvastatin + ezetimibe group within the 61 - 70 age
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Table 1. Baseline Demographic and Clinical Characteristics of
the Study Population (N = 122)

Table 2. Frequency and Distribution of Lipid-Lowering Thera-
pies Prescribed at Discharge

Demographics N Min Max Mean SD Variables N %
Age 122 30 91 63.48 10.9 Rosuvastatin 54 68.4
N % Atorvastatin 68 723
Total 122 100.0 Ezetimibe 57 63.3
Age Evolocumab 0 0.0
<50 years 10 8.2 Alirocumab 1 2.0
51 - 60 years 43 35.2 Inclisiran 0 0.0
61 - 70 years 43 35.2 Rosuvastatin + atorvastatin 0 0.0
> 70 years 26 21.3 Atorvastatin + ezetimibe 43 41.3
Gender Rosuvastatin + ezetimibe 14 12.7
Male 90 73.8
Female 32 26.2 ble 1). The mean baseline LDL-C was 117.2 = 41.3 mg/dL.
Comorbid
Diabetes 15 12.3 LLT use
Hypertension 23 18.9
Both 73 9.8 At discharge, 39 patients (32.0%) were started on rosuvasta-
None 11 9.0 tin monotherapy, 25 (20.5%) on atorvastatin monotherapy, 43

SD: standard deviation.

category (P =0.032), suggesting a possible association in this
subgroup. Other group comparisons did not reach statistical
significance but are reported for clinical context.

Results

Patient characteristics

A total of 122 patients were included in the analysis. The mean
age was 63.5+ 10.9 years, and 90 (73.8%) were male. Regard-
ing comorbidities, 73 patients (59.8%) had both diabetes and
hypertension, 15 (12.3%) had diabetes alone, 23 (18.9%) had
hypertension alone, and 11 (9.0%) had neither condition (Ta-

(35.2%) on atorvastatin + ezetimibe, 14 (11.5%) on rosuvas-
tatin + ezetimibe, and one patient (0.8%) received a PCSK9
inhibitor (evolocumab) in addition to rosuvastatin (Table 2).

LDL-C measurements

Follow-up LDL-C measurements were available for 29 pa-
tients (23.8%) at approximately 6 weeks, 82 patients (67.2%)
at 6 months, and 74 patients (60.7%) at 1 year (Table 3). At 6
months, the mean LDL-C was 84.5 + 39.6 mg/dL. At 1 year, it
was 83.7 £ 43.7 mg/dL.

Primary outcome achievement at 6 months

Among the 82 patients with 6-month LDL-C follow-up data,

Table 3. LDL-C Levels at Baseline and Follow-Up Time Points, and Primary Outcome Achievement at 6 Months

Variables N Min Max Mean SD
Baseline LDL 122 57.00 228.00 117.21 413
6-week LDL 29 38.00 205.00 90.82 47.1
6-month LDL 82 24.00 210.00 84.48 39.6
1-year LDL 74 19.00 246.00 83.73 43.7
N %
Total 82 100.0
Primary outcome (if baseline 50% reduction and less than 55 final LDL (6 months))
Yes 13 15.9
No 69 84.1
LDL-C: low-density lipoprotein-cholesterol; SD: standard deviation.
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Table 4. Achievement of Primary LDL-C Target at 6 Months by Treatment Group (LDL-C < 55 mg/dL and = 50% Reduction)

Primary outcome

Variables Total P-value
Yes No

Rosuvastatin 39 7 (17.9%) 32 (82.1%) 0.684

Atorvastatin 43 6 (14.0%) 37 (86.0%) 0.541

Ezetimibe 38 7 (18.4%) 31 (81.6%) 0.860

Atorvastatin + ezetimibe 28 4 (14.3%) 24 (85.7%) 0.605

Rosuvastatin + ezetimibe 10 3 (30.0%) 7 (70.0%) 0.204

LDL-C: low-density lipoprotein-cholesterol.

13 (15.9%) met the primary outcome: LDL-C < 55 mg/dL
with > 50% reduction from baseline (Table 3). Outcome
rates by treatment group were as follows (Table 4; Fig. 1):
1) rosuvastatin monotherapy: 7/39 (17.9%); 2) atorvastatin
monotherapy: 6/43 (14.0%); 3) ezetimibe (overall): 7/38
(18.4%); 4) atorvastatin + ezetimibe: 4/28 (14.3%); 5) ro-
suvastatin + ezetimibe: 3/10 (30.0%); and 6) PCSK9i: 0/1
(0%), the patient did not achieve the primary outcome.
While these differences were not statistically significant (all
P > 0.2), the numerically higher rate in the rosuvastatin +
ezetimibe group may reflect a potential clinical trend. The
small sample size in each group likely contributed to limited
statistical power.

Subgroup analyses
Age

In patients aged 61 - 70 years receiving rosuvastatin +
ezetimibe, two of four patients (50%) achieved the primary

LDL-C target (P = 0.032). No other age-stratified subgroup
showed significant differences (Table 5).

Gender

Across all regimens, LDL-C target achievement rates were
similar between males and females, for instance: 1) in the ro-
suvastatin monotherapy group: 6/30 (20.0%) of males vs. 1/9
(11.1%) of females; and 2) in the atorvastatin group: 5/31
(16.1%) of males vs. 1/12 (8.3%) of females. None of these dif-
ferences reached statistical significance (all P> 0.1) (Table 6).

Comorbidities

When stratified by comorbidity status, no statistically signifi-
cant association with LDL-C outcome was observed, for ex-
ample: 1) rosuvastatin group: 0/2 (0%) of patients with diabe-
tes alone, 5/23 (21.7%) with both diabetes and hypertension;
and 2) atorvastatin group: 3/10 (30.0%) with diabetes alone,
2/22 (9.1%) with both. Small subgroup sizes and the retrospec-

Primary outcome

HYes HMNo

120.0%

100.0%

80.0%

Percentages

Rosuvastatin Atorvastatin

Ezetimibe

60.0%
40.0%
20.0%

0.0%

Ator+Ezet Rosu+Ezet

Figure 1. Proportion of patients achieving the primary LDL-C target (LDL-C < 55 mg/dL and = 50% reduction from baseline)
across lipid-lowering therapy groups at 6 months. LDL-C: low-density lipoprotein-cholesterol.
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Table 5. Primary LDL-C Target Achievement at 6 Months Stratified by Age Group and Treatment Regimen

Primary outcome

Age Total P-value
Yes No
Rosuvastatin
<50 years 2 1 (50.0%) 1 (50.0%) 0.386
51 - 60 years 14 2 (14.3%) 12 (85.7%) 0.372
61 - 70 years 17 2 (11.8%) 15 (88.2%) 0.335
> 70 years 6 2 (33.3%) 4 (66.7%) 0.505
Atorvastatin
<50 years 5 1 (20.0%) 4 (80.0%) 0.427
51 - 60 years 18 1 (5.6%) 17 (94.4%) 0.236
61 - 70 years 11 2 (18.2%) 9 (81.8%) 0.308
> 70 years 9 2 (22.2%) 7 (77.8%) 0.700
Ezetimibe
<50 years 5 1 (20.0%) 4 (80.0%) 0.427
51 - 60 years 15 1(6.7%) 14 (93.3%) 0411
61 - 70 years 12 3 (25.0%) 9 (75.0%) 0.688
> 70 years 6 2 (33.3%) 4 (66.7%) 0.197
Atorvastatin + ezetimibe
<50 years 5 1 (20.0%) 4 (80.0%) 0.427
51 - 60 years 11 1 (9.1%) 10 (90.9%) 0.935
61 - 70 years 8 1 (12.5%) 7 (87.5%) 0.435
> 70 years 4 1 (25.0%) 3 (75.0%) 0.913
Rosuvastatin + ezetimibe
<50 years 0 0 (0.0%) 0 (0.0%) N/AP
51 - 60 years 4 0 (0.0%) 4 (100.0%) 0.454
61 - 70 years 4 2 (50.0%) 2 (50.0%) 0.032¢
> 70 years 2 1 (50.0%) 1 (50.0%) 0.371

aSignificant using Chi-square test at < 0.05 level. °No statistics are computed because variable is a constant. LDL-C: low-density lipoprotein-cholesterol.

tive design limit the interpretation of these trends (Table 7).

Secondary outcomes at 1 year

Among the 74 patients with LDL-C data at 1 year, 11 (14.9%)
met the composite outcome (LDL-C < 55 mg/dL and > 50% re-
duction from baseline). Group-specific rates were: 1) rosuvas-
tatin monotherapy: 5/25 (20.0%); 2) rosuvastatin + ezetimibe:
2/10 (20.0%); 3) atorvastatin + ezetimibe: 3/24 (12.5%); 4)
ezetimibe (overall): 5/34 (14.7%); 5) atorvastatin monother-
apy: 0/14 (0%); and 6) PCSK9i: one patient achieved > 50%
reduction but not LDL-C < 55 mg/dL, thus not meeting the full
composite outcome.

>50% LDL-C reduction at 6 months and 1 year

At 6 months, 24 of 82 patients (27.9%) achieved > 50%

LDL-C reduction: rosuvastatin + ezetimibe: 6/10 (60.0%);
ezetimibe (overall): 14/38 (36.8%); atorvastatin + ezetimibe:
8/28 (28.6%); atorvastatin monotherapy: 4/15 (26.7%); rosuv-
astatin monotherapy: 6/28 (21.4%); PCSK9i: 0/1 (0%)).

At | year, 24 of 74 patients (32.4%) achieved > 50% LDL-
C reduction: rosuvastatin monotherapy: 12/25 (48.0%); ator-
vastatin + ezetimibe: 6/24 (25.0%); ezetimibe (overall): 8/34
(23.5%); atorvastatin monotherapy: 3/14 (21.4%); rosuvasta-
tin + ezetimibe: 2/10 (20.0%); PCSK9i: 1/1 (100%), the pa-
tient achieved > 50% reduction, but not the composite target.

Discussion

In this retrospective observational study conducted at a tertiary
care center, we evaluated LDL-C target achievement among
post-ACS patients initiated on high-intensity LLT. Despite the
use of guideline-recommended regimens, the results highlight
persistent gaps in achieving optimal LDL-C levels in real-
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Table 6. Primary LDL-C Target Achievement at 6 Months Stratified by Gender and Treatment Regimen

Primary outcome

Gender Total P-value
Yes No
Rosuvastatin
Male 30 6 (20.0%) 24 (80.0%) 0.804
Female 9 1(11.1%) 8 (88.9%) 0.546
Atorvastatin
Male 31 5 (16.1%) 26 (83.9%) 0.334
Female 12 1 (8.3%) 11 (91.7%) 0.467
Ezetimibe
Male 28 6 (21.4%) 22 (78.6%) 0.949
Female 10 1 (10.0%) 9 (90.0%) 0.424
Atorvastatin + ezetimibe
Male 19 3 (15.8%) 16 (84.2%) 0.472
Female 9 1(11.1%) 8 (88.9%) 0.303
Rosuvastatin + ezetimibe
Male 9 3 (33.3%) 6 (66.7%) 0.198
Female 1 0 (0.0%) 1 (100.0%) 0.725

LDL-C: low-density lipoprotein-cholesterol.

Table 7. Primary LDL-C Target Achievement at 6 Months Stratified by Comorbidity Profile and Treatment Regimen

Primary outcome

Comorbid Total P-value
Yes No
Rosuvastatin
Diabetes 2 0 (0.0%) 2 (100.0%) 0.248
Hypertension 11 2 (18.2%) 9 (81.8%) 0.512
Both 23 5(21.7%) 18 (78.3%) 0.422
None 3 0 (0.0%) 3 (100.0%) N/A?
Atorvastatin
Diabetes 10 3 (30.0%) 7 (70.0%) N/A?
Hypertension 6 0 (0.0%) 6 (100.0%) 0.335
Both 22 2 (9.1%) 20 (90.9%) 0.131
None 5 1 (20.0%) 4 (80.0%) 0.408
Ezetimibe
Diabetes 6 1 (16.7%) 5 (83.3%) 0.346
Hypertension 6 1(16.7%) 5(83.3%) >0.999
Both 21 4 (19.0%) 17 (81.0%) 0.785
None 5 1 (20.0%) 4 (80.0%) 0.408
Atorvastatin + ezetimibe
Diabetes 5 1 (20.0%) 4 (80.0%) 0.621
Hypertension 2 0 (0.0%) 2 (100.0%) 0.551
Both 16 2 (12.5%) 14 (87.5%) 0.549
None 5 1 (20.0%) 4 (80.0%) 0.408
Rosuvastatin + ezetimibe
Diabetes 1 0 (0.0%) 1 (100.0%) 0.571
Hypertension 4 1 (25.0%) 3 (75.0%) 0.469
Both 5 2 (40.0%) 3 (60.0%) 0.126
None 0 0 (0.0%) 0 (0.0%) N/A?

aNo statistics are computed because variable is a constant. LDL-C: low-density lipoprotein-cholesterol.
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world clinical practice.

At 6 months, only 13 out of 82 patients (15.9%) achieved
the composite LDL-C target of < 55 mg/dL with a > 50%
reduction from baseline. This finding is consistent with ear-
lier reports, including the DA VINCI and CEPHEUS studies,
which have shown that even among high-risk populations, a
large proportion of patients fall short of guideline-directed li-
pid targets [5, 11]. While combination therapy yielded numeri-
cally higher rates of LDL-C goal attainment, these differences
did not reach statistical significance, most likely due to the
limited number of patients in each subgroup.

Among the various treatment regimens, the rosuvastatin +
ezetimibe group achieved the highest composite success rate
at 6 months (3/10; 30.0%), followed by the overall ezetimibe
cohort (7/38; 18.4%). Lower rates were observed with atorvas-
tatin monotherapy (6/43; 14.0%) and atorvastatin + ezetimibe
(4/28; 14.3%). Although the between-group differences were
not statistically significant (P > 0.2), the observed trend is
consistent with prior studies indicating that the addition of
ezetimibe improves LDL-C lowering beyond statin monother-
apy [9, 10].

The subgroup analysis revealed a statistically significant
finding in patients aged 61 - 70 years receiving rosuvastatin
+ ezetimibe, where 50% (2/4) achieved the LDL-C target (P
=0.032). No significant associations were observed based on
gender or comorbidity profiles, though numerical trends fa-
vored males and patients without comorbidities. These find-
ings align with prior evidence suggesting that older adults may
benefit more from intensified LLT strategies [10].

Regarding LDL-C reduction alone (= 50% from baseline),
27.9% (24/82) achieved this at 6 months, and 32.4% (24/74)
at 1 year. The highest 6-month response was observed in the
rosuvastatin + ezetimibe group (6/10; 60%), while at 1 year,
rosuvastatin monotherapy had the highest rate (12/25; 48%).
This sustained performance may reflect better long-term ad-
herence or intrinsic pharmacological durability.

The lone patient on PCSK9 inhibitor therapy achieved a >
50% LDL-C reduction at 1 year but did not meet the composite
LDL-C target at 6 months. This underutilization of PCSK9 in-
hibitors, despite their proven efficacy in high-risk populations,
mirrors findings from registries like AT-TARGET-IT, where
access and prescribing patterns remain limited [5].

The decline in composite goal achievement from 15.9%
at 6 months to 14.9% at 1 year could be attributed to lack of
treatment escalation, poor follow-up adherence, or medica-
tion non-compliance over time. Even though 35.2% (43/122)
of patients were prescribed combination therapy, overall
LDL-C control remained suboptimal, suggesting that initia-
tion alone is not enough: sustained monitoring and intensifi-
cation are essential.

It is also important to acknowledge that this study shares
certain characteristics with a clinical audit, particularly in
evaluating adherence to LDL-C targets. However, our primary
aim was to generate real-world evidence on the effectiveness
of LLT regimens in a post-ACS population. Unlike a standard
audit, we performed stratified subgroup analysis and formal
statistical comparisons between treatment strategies, with the
intent to generate insights that could inform prospective re-
search and guide clinical decision-making.

The broader underperformance in LDL-C control likely
reflects system-level barriers such as therapeutic inertia, un-
deruse of potent agents, limited access to specialized lipid ser-
vices, and fragmented follow-up care. In our cohort, follow-up
LDL-C testing was not standardized and occurred opportunis-
tically, with only 67.2% (n= 82) and 60.7% (n = 74) of patients
having values at 6 months and 1 year, respectively. This varia-
bility reduces the likelihood of timely therapeutic adjustments
and may have impacted outcome trends.

Taken together, these findings underscore the need for
structured lipid management protocols post-ACS. Interven-
tions such as dedicated lipid clinics, routine risk reassessment,
timely LDL-C monitoring, and broader access to combination
or advanced therapies (e.g., PCSK9 inhibitors) may be key in
closing the gap between guideline recommendations and real-
world outcomes [10, 11].

Conclusion

In this real-world observational study of post-ACS patients
initiated on high-intensity LLT, we found that LDL-C target
achievement remains limited despite adherence to guideline-
recommended regimens. At 6 months, only 15.9% of patients
achieved both an LDL-C level < 55 mg/dL and a > 50% re-
duction from baseline, with modest improvements seen at 1
year. Combination therapy with rosuvastatin and ezetimibe
showed numerically higher success rates, particularly in
older adults, but statistical significance was limited by small
sample sizes.

These findings highlight the persistent gap between clini-
cal guidelines and practice, likely influenced by suboptimal
follow-up, underuse of PCSK9 inhibitors, and lack of treat-
ment intensification. To improve secondary prevention out-
comes in high-risk patients, there is a clear need for structured
follow-up protocols, timely lipid profile monitoring, and more
aggressive, individualized treatment approaches.

Future studies with larger cohorts and prospective designs
are warranted to further assess the long-term effectiveness of
different LLT strategies and to identify practical solutions for
improving LDL-C control in real-world settings.

Limitations

This study has several important limitations. First, its retro-
spective and observational design inherently limits the abil-
ity to draw causal inferences between treatment regimens
and LDL-C outcomes. Although subgroup comparisons were
made, the results should be interpreted as exploratory due to
the lack of randomization and potential confounders that could
not be adjusted for statistically.

Second, the study relied on opportunistic LDL-C follow-
up data collected during routine clinical visits. There was no
standardized follow-up protocol, and some patients may have
undergone follow-up testing elsewhere or not returned for lipid
monitoring. This introduces the possibility of selection bias, as
patients who returned for follow-up may differ systematically
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from those who did not. Consequently, the true treatment ef-
fect may be under- or overestimated.

Third, the sample size was relatively small, particularly
within individual treatment subgroups. This limited the statis-
tical power to detect significant differences between regimens
and restricted the ability to perform multivariable adjustments
for comorbidities or baseline characteristics. As such, any ob-
served trends must be interpreted cautiously and viewed as
hypothesis-generating.

Fourth, while the study examined lipid-lowering efficacy,
clinical outcomes such as recurrent ACS, revascularization, or
cardiovascular mortality were not assessed. Additionally, data
on treatment adherence, adverse events (e.g., statin-associat-
ed muscle symptoms), and medication adjustments post-dis-
charge were not available.

Finally, patients were categorized based on their discharge
LLT regimen, and any subsequent changes in therapy (e.g.,
ezetimibe or PCSK9i initiation) were not used to reclassify pa-
tients. This may not fully capture the dynamic nature of real-
world lipid management but was necessary to preserve con-
sistency in analysis and group comparison.
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