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Background: Although evidence-based guidelines and effective treatments exist
for dyslipidemia, a significant disparity remains between guidelines and clinical
practice. In this study, we investigated adherence to statin therapy per the
2018 ACC/AHA Guideline recommendations.
Methods: This is a retrospective, descriptive-analytical study involving 1,224
individuals who presented to the laboratories located in Birjand, Eastern Iran,
from June 2022 to March 2023. Analyses were conducted on 700 patients.
Data collection utilized a checklist and serum value measurements of
laboratory factors deemed necessary for the study.
Results: Treatment was administered per the guidelines for 348 out of the
700 patients (49.7%). With 60.7%, the diabetes group exhibited the highest
level of adherence to guidelines. In the atherosclerotic cardiovascular
disease (ASCVD) group, 31.7% followed the recommendations. The lowest
adherence rates were in groups with a 10-year ASCVD risk score of ≥20%
and severe hypercholesterolemia, respectively (0% and 2.8%). In our study,
atorvastatin was the most frequently prescribed statin, with the majority
of patients consuming a moderate-intensity statin. None of the severely
hypercholesterolemic patients achieved the LDL goal. Moreover, LDL-C goal
achievement was low among the ASCVD group and those with an ASCVD risk
score of ≥20%.
Conclusion: Patients with hypercholesterolemia adhere inadequately to the AHA
Guideline. Consequently, training courses are needed to inform medical
doctors, particularly general practitioners, of the latest dyslipidemia treatment
recommendations as the AHA advises.
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Introduction

Currently, atherosclerotic cardiovascular disease (ASCVD) is a significant contributor

to morbidity and mortality worldwide (1). Dyslipidemia is recognized as a major

contributing factor to fatal cases of cardiovascular disease (CVD), including stroke and

myocardial infarction (MI), from both biological and clinical perspectives (2). Studies
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have shown that dyslipidemia affects nearly 30.3%, 36.7%, 47.7%,

and 53.7% of the population in Southeast Asia, the Western

Pacific, the Americas, and Europe, respectively (3, 4). The 2018

American College of Cardiology (ACC)/American Heart

Association (AHA) Guideline recommends statins as one of the

safest and most effective therapeutic agents for both ASCVD

treatment and prevention (5). Various lines of evidence have

firmly established that low-density lipoprotein (LDL), very low-

density lipoproteins (VLDL), intermediate-density lipoproteins

(IDL), and lipoprotein(a), all of which are rich in cholesterol,

play a direct role in the progression of ASCVD (6). Therefore,

managing dyslipidemia primarily revolves around monitoring the

LDL cholesterol (LDL-C) level, which may vary based on specific

diseases such as diabetes mellitus (MD) and the 10-year ASCVD

risk score (7).

Statins inhibit 3-hydroxy-3-methylglutaryl coenzyme A

(HMG-CoA) reductase, thereby altering cholesterol levels and

reducing the chances of atherosclerosis, heart attacks, and other

forms of ASCVD (8). Recent clinical studies have uncovered

intriguing findings about the effectiveness of statin therapy for

patients at risk of CVD. Statins have been shown to significantly

reduce LDL-C levels, thereby improving the lipid profile and

offering better protection against cardiovascular events for high-

risk patients when compared to conventional lipid-lowering

treatments (9, 10). Considering statin’s properties and the

existing clinical evidence, this class of anti-atherosclerosis drugs

is the preferred therapeutic approach for both primary and

secondary prevention of CVDs (11). , however, it is often

overlooked that compliance and adherence to statin therapy are

important factors.

Given the significance of compliance with therapeutic protocols

for achieving optimal outcomes, several studies have been

conducted worldwide to assess patients’ adherence to statin

therapy. Nationwide studies conducted in the United States found

that approximately 15%–40% of prescribed statins adhered to the

most recent guidelines, particularly the latest ACC/AHA

Guideline (12, 13). In Saudi Arabia, the adherence rate ranged

from 10% to 75%, whereas in Malaysia, it ranged between 40%

and 50% (14, 15). The adherence rates to guidelines differ across

countries. No studies examining the adherence of Iranian patients

to statin therapy were identified despite a thorough search across

multiple databases and indications of adherence to statin therapy

in other countries. This study aims to assess the compliance and

adherence of Iranian patients in Birjand, eastern Iran, to the

statin therapy as outlined in the 2018 ACC/AHA Guideline.
Methods

Study design

The study aimed to analyze the adherence of adults with high

LDL-C levels to statin therapy according to the 2018 AHA

Guideline. This cross-sectional study enrolled participants in the

research from 7 June 2022 to 20 March 2023 at a private
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laboratory and Imam Reza Hospital laboratory department,

the two facilities with the highest patient visits in the city. The

research protocol was approved on 27 April 2022, under the

reference number IR.BUMS.REC.1401.006. The participants

provided informed consent, and data collection forms

were anonymized with identification codes to ensure

patient confidentiality.
Participants and data collection

The data collected for each participant comprised demographic

characteristics [e.g., gender, age, and healthcare supervisor (a

specialist or general practitioner]. Moreover, data were collected

on systolic and diastolic blood pressure (SBP and DBP,

respectively), smoking history, and medical history, including

DM, hypertension, percutaneous coronary intervention (PCI),

chronic coronary syndrome (CCS), stroke, transient ischemic

attack (TIA), MI, coronary artery bypass grafting (CABG),

carotid artery stenosis, chronic kidney disease (CKD), anti-

hypertensive medication, and statin therapy status (i.e.,

medication and its dose). Furthermore, specific laboratory data

were collected, including total cholesterol, triglyceride (TG),

LDL-C, high-density lipoprotein cholesterol (HDL-C), and

fasting blood glucose (FBG) levels and the presence of CAD,

CCS, and PCI.
Settings

As illustrated in Figure 1, the patients were classified into four

groups in accordance with their underlying condition: (1) patients

with approved ASCVD; (2) patients with LDL-C≥ 190 mg/dl who

are classified as having severe hypercholesterolemia; (3) patients

with FBG≥ 126 and/or taking glucose-lowering medications who

are classified as diabetic; (4) patients with LDL-C levels between

70 and 189 mg/dl and a 10-year ASCVD risk of ≥20%.
Based on the 2018 AHA Guideline, the ASCVD risk score

estimator determined the 10-year ASCVD risk by considering

age, gender, SBP, DBP, cholesterol profile, smoking history, use

of anti-hypertensive therapy, and family history of DM. Our

study only included patients with an ASCVD risk score of ≥20%
(16). The patients’ statin therapy was classified into low,

moderate, and high-intensity groups according to the 2018 AHA

Guideline (Table 1) (16). Table 2 lists the use of additional

medications, such as ezetimibe. We assessed the degree of

adherence to the guideline recommendations by considering the

patient’s guideline group, whether they were administered

the recommended statin dosage, and whether they achieved the

intended goals. We compared the patient’s LDL-C level and

statin dosage with the guideline’s LDL-C goal and statin dosage

to assess the adherence rate. An LDL-C value indicated the

presence of adherence within the specified range; conversely,

non-adherence was indicated by a higher statin dose or a higher

LDL-C value.
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FIGURE 1

Step-by-step LDL-C approach according to the 2018 AHA Guideline.

TABLE 1 Statin intensity dose according to an available statin in Iran.

Intensity High Moderate Low
Statins Atorvastatin 40–80 mg

Rosuvastatin 20–40 mg
Atorvastatin 10–20 mg
Rosuvastatin 5–10 mg
Simvastatin 20–40 mg
Lovastatin 40–80 mg

Simvastatin 10 mg
Lovastatin 20 mg

TABLE 2 Statin adherence according to the 2018 AHA Guideline for
different drug consumers.

Drugs
category

Total
(n = 700)

Concordant
(n = 348)

Discordant
(n = 352)

p-
value

Only statin 558 (79.7) 343 (61.5) 215 (38.5) <0.001c

Statin + non-statina 8 (1.1) 5 (62.5) 3 (37.5)

Non-statina 9 (1.3) 0 9 (100)

Noneb 125 (17.9) 0 125 (100)

Statin intensity
Low 18 (2.6) 0 18 (100) <0.001c

Moderate 429 (61.3) 292 (68.1) 137 (31.9)

High 119 (17) 56 (47.1) 63 (52.9)

None 134 (19.1) 0 134 (100)

Goal
Get LDL-C goal 334 (47.7) 196 (58.7) 138 (41.3) <0.001c

aNon-statin lipid-lowering drugs such as gemfibrozil, fenofibrate, and ezetimibe.
bNot taking any lipid-lowering drugs.
cMeans statistically significant.
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Statistical analysis

Statistical analysis was conducted using SPSS for Windows

version 22.0 (SPSS Inc., Chicago, IL, USA). Median (Q1–Q3)

and frequency (%) were employed to express continuous and

categorical variables, respectively. The Kolmogorov–Smirnov test

was used to assess the normal/non-normal distribution of data.

The chi-square test and/or Fisher’s exact test compared
Frontiers in Cardiovascular Medicine 03
differences in categorical variables between groups. We used the

Mann–Whitney U test to compare unpaired samples if required.

A p-value≤ 0.05 was considered significant.
Results

We enrolled 1,224 individuals referred to Imam Reza Hospital’s

laboratory department and a private laboratory. Among them, 264

(21.5%) individuals who had an incomplete lipid profile were

excluded. Another 45 individuals had to be excluded, as it was

not possible to calculate their 10-year ASCVD risk scores.

Additionally, our analysis excluded 201 patients with a 10-year

ASCVD risk below 20% and 14 patients with unclear prescribed

statin type or dose. Thus, we analyzed 700 patients who were

categorized into four groups: patients with known ASCVD,

severe hypercholesterolemic patients with LDL-C≥ 190 mg/dl,

diabetic patients, and, lastly, individuals who did not have DM

or known ASCVD but have an ASCVD risk score of ≥20%
(Figure 2). Out of the 700 patients with a mean age of 59–60

years, the majority were female (63.7%). Most patients (n = 459;

65.6%) received treatment from general practitioners, while 241

(34.4%) were attended to by medical specialists. Moreover, 173

(24.7%), 35 (5%), 481 (68.7%), and 11 (1.6%) patients had

known ASCVD, severe hypercholesterolemia, DM, and a 10-year

ASCVD risk score of ≥20%, respectively. Nearly half of the

patients (49.7%) adhered to guideline recommendations for statin

therapy. A significantly greater proportion of patients in

categories such as ASCVD, severe hypercholesterolemia, and a

10-year ASCVD risk score of ≥20% (68.2%, 97.1%, and 100%,

respectively) were discordant with the guideline. In contrast,

approximately 60% of diabetic patients were prescribed

guideline-concordant statin therapy (p < 0.001). The variables

CAD and stroke represent CAD + PCI + CABG and stroke + TIA
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FIGURE 2

Flowchart of the derivation of study patients. n, number of patients; TG, triglyceride; Chol, cholesterol; HDL, high-density lipoprotein; ASCVD,
atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; DM, diabetes mellitus; BP, blood pressure.
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+ carotid stenosis, respectively. Table 3 compares concordance and

discordance based on guidelines for various parameters, per the

LDL-C management categories.

Figure 3 displays the statin type and intensity prescribed for

patients. Moderate-intensity atorvastatin was the most prescribed

statin in our study. Although high-intensity statins were

recommended for patients with known ASCVD, LDL-C≥
190 mg/dl, and a 10-year ASCVD risk score of ≥20%, the

majority had taken moderate-intensity statin therapy (60.2%,

62.9%, and 100%, respectively). Diabetic patients were the only

individuals, most of whom (60.7%) took moderate-intensity

statins, as was recommended in the guideline. Figure 4 compares

the statin intensity percentage of each group.

Figure 5 compares the LDL-C goal achievement based on statin

intensity to determine which intensity achieved the highest LDL-C

goal. As expected, the highest category in this comparison was

high-intensity statins, with 62.2% LDL-C goal achievement.
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Based on Table 3, around 60% of patients receiving statin

treatment alone or in combination with other lipid-lowering

drugs (LLDs) such as gemfibrozil, fenofibrate, and ezetimibe were

following the guidelines. Conversely, none of the patients using

LLDs other than statins or not taking any LLDs were following

the guidelines. The patients who were prescribed moderate-

intensity statins were more concordant with the guidelines than

the patients prescribed low-intensity statins (68.1% vs. 0%, p <

0.0001). Below 50% of high-intensity prescriptions (47.1%) were

guideline concordant. Among the 700 patients, 334 (47.7%)

achieved the guideline-recommended LDL-C goal. Out of these

individuals, 196 patients (58.7%) were treated under the

guidelines for LDL-C management. Among patients with

known ASCVD, 34.7% achieved LDL-C < 70 mg/dl. None of the

patients with severe hypercholesterolemia could achieve the

LDL-C goal, and 56.5% of patients with DM alone achieved

LDL-C < 100 mg/dl.
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TABLE 3 The 2018 AHA Guideline concordance and discordance concerning demographics, laboratory findings, and medical history.

Variables Total (n = 700) Concordant (n = 348) Discordant (n = 352) p-value
Age (year) 60 [52–66] 59 [53–65] 60 [52–67] 0.363

Sex (male) 254 (36.3) 131 (51.6) 123 (48.4) 0.458

Sex (female) 446 (63.7) 217 (48.7) 229 (51.3)

SBP (mmHg) 120 [110–130] 120 [110–130] 120 [110–130] 0.297

DBP (mmHg) 80 [70–80] 80 [70–80] 80 [70–80] 0.524

Chronic disease
DM 626 (89.4) 335 (53.5) 291 (46.5) <0.001a

HTN 359 (51.3) 175 (48.7) 184 (51.3) 0.567

CAD 235 (33.6) 82 (34.9) 153 (65.1) <0.001a

Stroke 13 (1.9) 2 (15.4) 11 (84.6) 0.021a

Laboratory findings
TG (mg/dl) 138 [100–187] 135 [93.25–184] 140 [107–205] 0.011a

Chol (mg/dl) 177 [145–213] 171 [140–200] 187 [151–227] <0.001a

HDL (mg/dl) 42 [38–45] 42 [38–45] 42 [38–44] 0.743

LDL-C (mg/dl) 94 [69–127.75] 86 [65–114] 99.5 [72–139.75] <0.001a

FBG (mg/dl) 119 [99–158] 121 [102–159.75] 117 [98–156.50] 0.233

LDL-C management category
ASCVD 173 (24.7) 55 (31.8) 118 (68.2) <0.001a

Severe hypercholesterolemia 35 (5) 1 (2.9) 34 (97.1)

DM 481 (68.7) 292 (60.7) 189 (39.3)

10-year ASCVD risk score of ≥20% 11(1.6) 0(0) 11(100)

n, number of patients; SBP, systolic blood pressure; DBP, diastolic blood pressure; DM, diabetes mellitus; HTN, hypertension; CAD, coronary artery disease; TG, triglyceride;

Chol, cholesterol; HDL, high-density lipoprotein; LDL-C, low-density lipoprotein; FBG, fasting blood glucose; ASCVD, atherosclerotic cardiovascular disease. Data

presented as frequency (percent) and median [Q1–Q3].
aMeans statistically significant.

FIGURE 3

Frequency of statin type and intensity prescribed. The statin type and intensity frequency are prescribed for patients. Moderate-intensity atorvastatin
was the most prescribed statin in our study. Although high-intensity statins were recommended for patients with known ASCVD, LDL-C ≥ 190.
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According to the 2018 AHA Guideline, LDL-C goal

achievement and statin intensity recommended for each

category are as follows: (1) LDL-C < 70 mg/dl and a high-

intensity statin for patients with known ASCVD; (2) LDL-C <

100 mg/dl and a high-intensity statin for patients with severe

hypercholesterolemia; (3) LDL-C < 100 mg/dl and moderate-

intensity statin for diabetic patients; and (4) LDL-C < 100 mg/dl

and high-intensity statin for patients having a 10-year ASCVD
Frontiers in Cardiovascular Medicine 05
risk score of ≥20% (7). Table 4 reveals the achievement of lipid

goals by statin intensity type in different risk categories.
Discussion

The present study aimed to assess adherence to statin therapy

among patients with high levels of LDL in Birjand, Eastern Iran,
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FIGURE 4

Comparison of frequency of different statin intensities prescribed in different risk groups.

FIGURE 5

LDL-C goal achievement according to statin intensity prescribed.
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based on the 2018 AHA Guideline. As the central point of

guideline recommendations on statin therapy, LDL-C is

associated with the risk of ASCVD events linearly (17–20). In the

absence of the LDL-C measurement data, the LDL-C level is

calculated through the Friedewald equation. This was mentioned

in a study about dyslipidemia management where LDL-C was

obtained via equations rather than measured directly (17). In this

study, 21.5% of individuals were excluded because of incomplete

lipid profiles and inability to calculate LDL-C. This demonstrates
Frontiers in Cardiovascular Medicine 06
the need for training courses for medical doctors, particularly

general practitioners, who accounted for 65% of medical doctors

in our study. Such training appears to be required so that

medical doctors will order lipid profile tests, including TG, total

cholesterol, and HDL, for calculating LDL-C levels as a

cornerstone for statin therapy.

As the first line of primary and secondary prevention, statins

reduce ASCVD events by lowering LDL-C (17). According to a

meta-analysis of statins, MI, coronary revascularization, and
frontiersin.org
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TABLE 4 Achievement of LDL-C goals by statin intensity type in different risk categories.

ASCVD1
n = 173

Severe hypercholesterolemia
N = 35

DM n = 481 10-year ASCVD risk score of ≥20%
n = 11

Total
n = 700

LDL-C < 70 60 (34.7%) – 119 (24.7%) – 179 (25.6%)

None 0 – 14 (11.8) – 14 (7.8)

Low-intensity statins 2 (3.3) – 3 (2.5) – 5 (2.8)

Moderate-intensity statins 34 (56.7) – 80 (67.2) – 114 (63.7)

High-intensity statins 24 (40) – 22 (18.5) – 46 (25.7)

70 < LDL-C < 100 56 (32.4%) – 153 (31.8%) 2 (18.2%) 211 (30.1%)

None 5 (8.9) – 28 (18.3) 0 33 (15.6)

Low-intensity statins 1 (1.8) – 5 (3.3) 0 6 (2.8)

Moderate-intensity statins 32 (57.1) – 92 (60.1) 2 (100) 126 (59.7)

High-intensity statins 18 (32.1) – 28 (18.3) 0 46 (21.8)

LDL-C ≥ 100 57 (32.9%) 35 (100%) 209 (43.5%) 9 (81.8%) 310 (44.3%)

None 2 (3.5) 11 (31.4) 74 (35.4) 0 87 (28.1)

Low-intensity statins 4 (7) 1 (2.9) 2 (1) 0 7 (2.3)

Moderate-intensity statins 38 (66.7) 22 (62.9) 120 (57.4) 9 (100) 189 (61)

High-intensity statins 13 (22.8) 1 (2.9) 13 (6.2) 0 27 (8.7)

aASCVD: history of myocardial infarction, percutaneous coronary intervention, coronary artery bypass grafting, and stroke. n, number of patients; LDL-C, low-density

lipoprotein; DM, diabetes mellitus; ASCVD, atherosclerotic cardiovascular disease.
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all-cause mortality were reduced by 23%, 24%, and 12%,

respectively, by 1 mmol/L LDL-C reduction (21). In the current

study, atorvastatin was the statin most commonly used (84.8%),

similar to a study conducted by Olufade et al. (12) where

atorvastatin was the most prescribed statin regimen. Moreover, a

previous study also reported atorvastatin as the most frequently

used statin (22). One reason for this finding is that atorvastatin

is covered by insurers in Iran, and it is less expensive and more

accessible than other statins.

Nearly half of the patients in the present study were treated

concordantly with the 2018 AHA Guideline. In another study,

Ng et al. (13) reported that 65.8% of their patients were

concordant with guideline recommendations. In the DA VINCI

study, approximately three-quarters of 2,154 patients from six

countries in Central and Eastern Europe did not achieve their

LDL-C goal according to ESC 2019 guidelines (23). A study by

AlAhmad et al. showed that, initially, only 60.8% of patients

followed the guidelines for statin initiation and only 28.7%

adhered to the recommended statin intensity. However, after

interventions by clinical pharmacists, these adherence rates

improved significantly (23). This shows the importance and need

for clinical interventions to improve guideline adherence.

Another study found that patients with an ASCVD risk score of

≥5% had 97.8% guideline concordance, whereas those with a

10-year ASCVD risk score of ≥20% had 100% discordance.

Furthermore, the study found that patients with known ASCVD

had the lowest rate of guideline concordance (46.9%), compared

to 31.8% in our study. Moreover, consistent with our study,

approximately 60% of diabetic patients in this study were

concordant with guidelines (13). One explanation for this is

that the frequency of DM among our patients was high

(89.4%). Interestingly, most of the patients with severe

hypercholesterolemia (97.1%) in our study were discordant with

the guideline’s recommendations, while a similar study reported

a lower percentage (52%) (12).
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There were no significant differences between the concordant

and discordant groups in terms of gender. The findings

underscore the complex interplay of demographic factors, medical

history, laboratory results, drug usage, and treatment goals in

determining adherence to statin therapy. Patients with chronic

conditions such as DM and CAD exhibited a higher likelihood of

discordance, indicating the need for tailored interventions for

these subgroups. Furthermore, the discordant patients exhibited

significantly higher Tg, cholesterol, and LDL-C levels.

Previous studies have provided extensive evidence of the

benefits of dyslipidemia management in both primary and

secondary prevention of cardiovascular events (24, 25). At the

same time, studies on the compliance of patients with statin

therapy show discouraging results (22). Physicians should take

the initiative to improve treatment compliance. For example,

frequent and regular assessment of lipid profiles could improve

patients’ compliance. Previous studies have reported the ideal

interval to be 1–4 times per year once the desired goal is

achieved (16). Some physicians may not follow such a protocol

because of their unawareness or due to financial reasons.

Following up with patients is of high importance, in particular,

since non-compliance is highly common among patients on

statin for the secondary prevention of ASCVD (26, 27).

The findings of the current study indicate that individuals with

a history of ASCVD predominantly received moderate-intensity

statin therapy despite the AHA Guideline recommending high-

intensity statin. This is a case of undertreatment among these

patients, which suggests the non-compliance of patients with the

treatment. However, this could also be explained by a lack of

follow-up, given that patients have different responses to statin

therapy (28, 29). Correspondingly, Arca et al. observed that out

of the total statin-prescribed therapy, only 7.7% comprised high-

intensity statin. Moreover, <20% of ASCVD patients (excluding

those with recent ACS) were administered high-intensity statin

(30). Other studies also show that high-intensity statin is
frontiersin.org
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prescribed to far fewer patients than recommended (13, 30).

According to the results, most of the patients with severe

hypercholesterolemia were undertreated by moderate-intensity

statin, which opposes AHA Guideline recommendations.

Interestingly, none of them could achieve the goal of LDL-C,

which shows the essential need to train medical doctors,

especially general practitioners, to prescribe appropriate doses of

statin for these patients. Another study reported a low percentage

of high-intensity statin consumption (7.7%), even in individuals

with heterozygous familial hypercholesterolemia (31). Most of the

diabetic patients in our study had taken moderate-intensity

statin. A moderate-intensity statin is typically prescribed to

patients with a 10-year ASCVD risk score of ≥20%, regardless of
their achieved LDL-C level. These findings indicate that the

majority of non-diabetic patients in this study were undertreated,

with medical doctors failing to comply with and adhere to AHA

Guideline recommendations as the primary reason for failure to

meet the goal.

Previous studies have reported various benefits for compliance

with statins. Bitton et al. (32) reported that compliance with statins

improves health and decreases costs. Another study found that the

higher the statin compliance, the lower the death rate from all

causes among ASCVD patients (33).

Overall, the results of our study revealed that more than half of

the study subjects did not reach the desired goal. Moreover,

only 34.7% of patients with known ASCVD achieved LDL-C <

70 mg/dl, while 32.4% reached 70 < LDL-C < 100 mg/dl, and even

32.9% had LDL-C≥ 100 mg/d, with moderate-intensity statin

being the predominant intensity. It is crucial to optimize statin

strategies in these patients to achieve the maximum reduction in

cardiovascular outcomes (30). Approximately 17.9% of ASCVD

patients failed to achieve LDL-C < 70 mg/dl, although they had

taken high-intensity statin. This may happen because of poor

adherence to a statin regimen by patients. Similarly, other studies

report patients who, despite taking high-intensity statin, do not

achieve LDL-C goals (31, 34). None of the patients with severe

hypercholesterolemia reached their goals. The study by Arca

et al. examined heterozygous familial hypercholesterolemia, and

likewise, most subjects did not reach the desired LDL-C goal (30).

In addition, 56.5% of diabetic patients achieved LDL-C <

100 mg/dl. Arca et al. (31) reported almost the same percentage

(56.9%) of LDL-C goal achievement in this group. Interestingly,

63.6% of patients failed to achieve LDL-C < 100 mg/dl while

taking moderate to high-dose statin. One reason for this result is

poor compliance among these patients. Most of the patients with

a 10-year ASCVD risk score of ≥20% did not achieve the LDL-C

goal. The low rate of goal achievement among all groups in this

study highlights the importance of a follow-up plan since an

insufficient response to statin therapy is associated with a higher

risk of coronary heart disease (35).

Based on the baseline data of the SANTORINI study, a

considerable number of patients remain at high cardiovascular

risk because of the insufficient implementation of the 2019 ESC/

EAS guidelines. Despite being widely used across Europe to

categorize patients according to their cardiovascular risk level,

the guidelines are not fully applied. Insufficient risk assessment
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and inadequate combination treatments may contribute to this

issue (36).
Limitations

Due to its cross-sectional design, the study could not establish

causal relationships or track changes over time, potentially limiting

the ability to infer the direction of relationships between variables.

In contrast, assessing every risk enhancer, such as the patients’

primary LDL-C levels, was not feasible as an inadequate amount

of information was available. We obtained the LDL-C level only

subsequent to the start of statin therapy when the patients had

visited laboratories to perform tests. Furthermore, the accuracy of

historical medical records and patient self-reports can differ,

impacting the reliability of the findings. Since the patients were

not followed up, it was impossible to assess statin intolerance. As

per the AHA Guideline, additional medications such as ezetimibe

and PCSK9 inhibitors should be considered if the patient fails to

reach the LDL target with a high-dose statin. The patients did

not receive PCSK9 inhibitor medications because their physicians

appeared to be unfamiliar with the AHA Guideline, and the

medications were costly. Therefore, it is crucial to offer

educational programs customized for physicians.
Conclusion

The findings of this study provided valuable insights into the

adherence to the 2018 AHA Guideline among patients with high

LDL-C levels. The study demonstrated a low adherence rate of

approximately 50% in the study population. Most of the patients

in this study were undertreated, using moderate-intensity statin.

High-intensity statin consumption was low, especially among

patients with severe hypercholesterolemia. Interestingly, none of

the patients with severe hypercholesterolemia achieved the LDL-

C goal. Moreover, the attainment of the LDL-C goals was low

among the ASCVD population and patients with an ASCVD

risk score of ≥20%. Therefore, it is evident that training

courses are essential for medical doctors, particularly general

practitioners, to stay informed about the latest recommendations

for dyslipidemia treatment.
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