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Development of In-Hospital and Discharge
Protocols for Optimal Lipid-Lowering Strategies
in Patients with Acute Coronary Syndrome in
Turkiye: Expert Guidance

Turkiye'de Akut Koroner Sendromlu Hastalarda Optimal
Lipid DUsUrucU Stratejiler icin Hastane Igi ve Taburculuk

Protokollerinin Gelistirilmesi: Uzman Rehberi

ABSTRACT

Although guidelines strongly recommend low levels of low-density lipoprotein cholesterol
(LDL-C) in patients with acute coronary syndrome (ACS), these goals are not achieved in
many patients. We present expert recommendations for the in-hospital and post-discharge
management of lipid-lowering therapy in ACS patients in Turkiye. A group of expert cardiologists
comprising members of the Turkish Society of Cardiology and leading lipidologists who have
all worked in national cardiology lipid working groups for at least 4 years, considered the
optimal approach to lipid management in ACS patients in TUrkiye, taking into account Turkish
healthcare infrastructure and issues from real-world practice. Novel standardized algorithms
covering the first year after an ACS event were developed. The main elements of the proposed
approach are summarized. The in-hospital strategy includes lipid profile assessments and
commencement of statin therapy, including appropriate measures for patients with possible
familial hypercholesterolemia or with a history of recurrent cardiovascular events. The role of a
specially-trained nurse, use of a patient follow-up card, and the provision of patient information
and referrals to affiliated healthcare professionals, are covered. The post-discharge strategy
covers follow-up visits to monitor the patient's progress and recommends timepoints at which
modifications to treatment (based on LDL-C levels) should be made. A country-specific
approach to lipid management in ACS patients in Turkiye is proposed. Further work is needed to
determine the best way to implement the strategy, and to validate the recommendations and
their application in daily practice.
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OzeT

Kilavuzlar, akut koroner sendromlu (AKS) hastalarda distik yogunluklu lipoprotein kolesteroliin
(LDL-K) dUstikdlzeylerinikuvvetle tavsiye etse de bircok hastada bu hedeflere ulasilamamaktadir.
Turkiye'deki AKS hastalarinda lipid dUstrict tedavinin hastane ici ve taburculuk sonrasi yonetimi
icin uzman Onerileri sunuyoruz. Turk Kardiyoloji Dernegi Uyelerinden olan ve ulusal kardiyoloji
lipid calisma gruplarinda en az 4 yil calismis 6nde gelen lipidologlardan olusan bir grup uzman
kardiyolog, Turkiye'deki AKS hastalarinda lipid yonetimi icin en uygun yaklasim Turk saglik
altyapisi ve gergek dlnyadaki uygulamalardaki sorunlar dikkate alinarak degerlendirildi. Bir
AKS olayindan sonraki ilk yili kapsayan yeni standartlastinlmis algoritmalar gelistirildi. Onerilen
yaklasimin ana unsurlar 6zetlenmistir. Hastane ici strateji, olasi ailesel hiperkolesterolemisi olan
veya tekrarlayan kardiyovaskuler olay 0ykUsU olan hastalar igin uygun énlemler de dahil olmak
lizere, lipid profili degerlendirmelerini ve statin tedavisinin baslatilmasini icerir. Ozel egitimli bir
hemsirenin roll, hasta takip kartinin kullanimi ve hasta bilgilerinin saglanmasi ve ilgili saglik
profesyonellerine yonlendirme konularini kapsamaktadir. Taburculuk sonrasi strateji, hastanin
ilerlemesini izlemek icin takip ziyaretlerini kapsar ve tedavide (LDL-K dizeylerine dayali
olarak) degisikliklerin yapilmasi gereken zamanlan 6nerir. TUrkiye'deki AKS hastalarinda lipid
yonetiminde Ulkeye 6zgU bir yaklasim Onerilmektedir. Bu stratejiyi uygulamanin en iyi yolunu
belirlemek ve tavsiyeleri ve bunlarin giinlik uygulamalardaki yerini dogrulamak igin daha fazla
calismaya ihtiyac vardir.

Anahtar Kelimeler: Akut koroner sendrom, dislipidemi, lipid ddstrct tedavi, Tlrkiye
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lobally, ~ non-communicable diseases account for

approximately 41 million deaths each year, with
cardiovascular (CV) diseases responsible for 17.9 million (38%)
of these, making them one of the leading causes of mortality
worldwide." According to the World Health Organization (WHO),
coronary artery disease (CAD) was the leading cause of death
globally in 2019, with 8.9 million fatalities.? Based on these
statistics, mortality from CAD and acute coronary syndrome
(ACS) continues to be a significant problem for healthcare
systems worldwide, even with notable reductions in morbidity
and mortality from atherosclerotic CV disease over the past
twenty years.># Research, such as a large population study by
Mannsverk et al.,* indicates that primary prevention efforts
like reducing hypercholesterolemia, improving blood pressure
(BP) control, and promoting smoking cessation have markedly
decreased the incidence of coronary heart disease (CHD) and
sudden deaths outside of hospitals.

There is a well-established link between high levels of low-
density lipoprotein cholesterol (LDL-C) and myocardial infarction
(MI).> Moreover, increased levels of non-high-density lipoprotein
cholesterol (non-HDL-C; total cholesterol minus HDL-C),
which reflects the total cholesterol carried by atherogenic
lipoproteins (LDL, intermediate-density lipoprotein, very-low-
density lipoprotein, remnants, lipoprotein(a) [Lp(a)]), are now
recognized as a more accurate predictor of atherosclerotic CV
disease than elevated LDL-C alone.®® The 2021 European
Society of Cardiology (ESC) guidelines on CV disease prevention
emphasize risk classification using the Systematic Coronary Risk
Estimation (SCORE-2) algorithm, which includes non-HDL-C
levels.® For patients in the post-ACS phase, who are categorized
as “very high risk,” current dyslipidemia guidelines advocate
for a target LDL-C level below 55 mg/dL (1.4 mmol/L) and a
minimum 50% reduction from the baseline LDL-C level, with
a Class | recommendation for these patients.'®'" Thus, life-long
lipid-lowering therapy should be implemented carefully and
rigorously in this "very high risk" patient group.

In the practical environment of everyday clinical practice, managing
patients with CAD is increasingly complex, particularly in an
aging population with frequent comorbidities. This complexity is
pronounced in post-ACS patients, who often receive care from
multiple healthcare providers, which can lead to fragmented
or insufficient follow-up. The effectiveness of care may further
be diminished by physicians' non-adherence to guidelines and
patient non-compliance with treatment regimens.'23

Monitoring and follow-up are crucial to achieve the LDL-C
target levels recommended by guidelines. For instance, the
EUROASPIRE-V (European Action on Secondary and Primary
Prevention by Intervention to Reduce Events V) study revealed
that only 30% of European ACS patients reached the LDL-C
target of 70 mg/dL (1.8 mmol/L) one year after discharge.™ In
Turkiye, initial post-discharge statin use was approximately 82%,
slightly higher than the ~81% observed in Europe, according to
the EUROASPIRE-III study, which spanned the past 15 years.”
Data from follow-up studies show that one year after discharge,
statin use in TUrkiye decreased from 82% to 65% according to
EUROASPIRE-III findings, and from 88% to 81% as reported
in EUROSASPIRE-IV.'>'6 This decline is particularly alarming
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considering that only about 10% of ACS patients receiving
high-intensity statin monotherapy are able to achieve the target
LDL-C level of 55 mg/dL."7-"° These statistics underline the need
fora more assertive approach in treating these patients, including
the early adoption of combination therapies with statins and
sustained, guideline-directed follow-up throughout their lives.

Significantly, the incidence of familial hypercholesterolemia (FH)
among hospitalized ACS patients is up to 8%, which is significantly
higher than the incidence in the general population.? In Tlrkiye,
a retrospective study assessing 2-year cardiovascular outcomes
reported a similar FH incidence of approximately 7.6% among
ACS patients.?!

Variations in healthcare systems and reimbursement policies
for lipid-lowering medications can impact the effectiveness
of dyslipidemia management in post-ACS patients. This
underscores the necessity for country-specific guidelines and
protocols tailored to the in-hospital and post-discharge care of
ACS patients in practical settings, to enhance adherence to lipid-
lowering therapies and ensure the attainment of optimal target
LDL-C levels. The need for country-specific recommendations
and guidance is a recognized priority across various European
nations.22

In this paper, we propose recommendations formulated by a
consensus of experts for a country-specific protocol designed
for the in-hospital and post-discharge management of lipid-
lowering therapy in ACS patients within the Turkish healthcare
context.

Materials and Methods

A panel of nine experts, including members from the Turkish
Society of Cardiology and leading lipidologists, was convened
to develop strategies for optimal lipid management in ACS
patients, considering the unique aspects of Turkiye's healthcare
infrastructure. The panel reviewed key recommendations from
major dyslipidemia guidelines, addressing practical challenges
in Turkiye, such as medication costs, reimbursement systems,
educational needs, and healthcare practitioners' attitudes towards
treatment intensification. Innovative, standardized algorithms
intended for use during the first year following an ACS event were
created. All authors are expert cardiologists with at least four years
of experience in national cardiology lipid working groups.

Separate recommendations have been developed for both the
in-hospital and post-discharge phases of lipid-lowering therapy
management in ACS patients in Turkiye.

Recommendations for the In-Hospital Management of
Dyslipidemia in ACS Patients

This section presents the recommendations for managing
dyslipidemia in ACS patients during their hospital stay. An
algorithm summarizing these recommendations is shown in
Figure 1.

1. Lipid Profile Evaluation

It is noted that in the initial days following an ACS event, levels of
LDL-C may decrease, and triglyceride levels may increase.’® The
panel recommends that the lipid profile be measured within the
first 24 hours post-ACS to capture these changes.
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Start potent statin® therapy at maximal dose
(Do not wait for lipid test result)

Blood sampling for lipid profile
(Within first 24 hours)

relatives for FH e Early MI <55 years of age

Always

measure Lp(a)
Screen Consider FH if: Patients with history of if early MI
patient’s « e LDL-C>155mg/dL recurrent CV events and LDL-C (<55 y) present

>130 mg/dL

Always add

ezetimibe as
adjunct to
maximally
tolerated dose

o Diet/Dietitian
e Family screening

Refer to trained nurset
¢ Training and information (booklet/brochure)

¢ Guidance for Cardiology outpatient clinic
e Arrangement of patient follow-up card'’

of a potent
stain before

discharge

Figure 1. In-hospital dyslipidemia management strategy for patients with ACS.

Note: In addition to managing dyslipidemia, the primary responsible physician should evaluate and optimize other risk factors for CAD and

ACS, such as diabetes mellitus, smoking, and hypertension.

* High-intensity statin therapy refers to rosuvastatin 20-40 mg or atorvastatin 40-80 mg.
t  Trained nurse, booklet/brochure, and follow-up card will be defined based on outcomes from a future clinical trial.

ACS, Acute Coronary Syndrome; CAD, Coronary Artery Disease; CV, Cardiovascular; FH, Familial Hypercholesterolemia; LDL-C, Low-Density
Lipoprotein Cholesterol; LP(a), Lipoprotein(a); MI, Myocardial Infarction; y, Years.

Additionally, Lp(a) levels should be measured once for all patients
to assist with risk stratification. This test should be performed
accurately and, if feasible, results should be reported in nmol/L.
An Lp(a) level above 125 nmol/L is considered indicative of high
risk for atherosclerotic CV disease.?

Patients with an LDL-C level >155 mg/dL and a history of early
MI before the age of 55 should be considered likely to have
familial hypercholesterolemia (FH). It is recommended that
arrangements be made to screen their relatives for elevated
LDL-C levels.

2. Patients with an Index ACS Event

Immediate initiation of high-intensity lipid-lowering therapy
is recommended for all patients, including those experiencing
their first ACS event."' This approach should not be delayed
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pending lipid profile results. A high-intensity regimen typically
involves a statin dose that reduces LDL-C by = 50%.'° Examples
of high-intensity statins include atorvastatin (40-80 mg) and
rosuvastatin (20-40 mg)."%"".23

3. Patients with a History of Recurrent Cardiovascular Events
Patients with a history of recurrent CV events, who are stable
regarding other risk factors, should be classified as "residual very
high-risk.” For those on a low dose of statin, the dosage should
be modified and/or titrated to the maximally tolerated dose
(MTD) of a high-intensity statin.

Lp(a) levels should be routinely measured in patients with a
history of recurrent CV events, particularly those with an LDL-C
level greater than 130 mg/dL and a history of early MI before the
age of 55.
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For patients with a history of recurrent CV events and an LDL-C
level above 130 mg/dL, the addition of ezetimibe to the MTD of a
high-intensity statin is recommended prior to hospital discharge.
The addition of ezetimibe to statin therapy has been proven to
further reduce LDL-C levels in patients, with or without existing
coronary heart disease (CHD).10-24

4. Education and Information

Before discharge, all patients should receive comprehensive
education about their condition. A specially trained nurse should
provide detailed information on diet and lifestyle modifications.
Additionally, patients should be given a booklet outlining the
importance of lipid-lowering therapy post-ACS and detailing
othersecondary prevention strategies. The specifics of the nurse's
training and the booklet's content will be established based on
findings from upcoming clinical trials. Evidence from several
randomized controlled trials suggests that nurse-led education
and follow-up of patients after an ACS event can enhance the
achievement of target lipid levels.?>-?’

For patients with a history of recurrent CV events, it is important
to address any gaps in the education, information, or instructions
they have previously received. Patients diagnosed with FH, along
with their relatives, should be educated about the condition and
referred to a cardiology outpatient clinic for further evaluation.

5. Referral

In Turkiye, routine follow-up for patients with dyslipidemia
typically occurs in Cardiology departments.?® Trained nurses
should ensure that all ACS patients are referred to Cardiology
outpatient clinics for follow-up (control) visits to monitor their
dyslipidemia. A patient follow-up card should be created to
streamline communication with the Cardiology outpatient clinic
and ensure the first follow-up visit occurs between 3 to 6 weeks
after discharge.

Before discharge, the nurse will collect the patient's contact
details to send text messages or make phone calls, reminding
them of their upcoming appointments. The follow-up card,
provided to the patient at discharge, should be brought by the
patient to all subsequent appointments.

6. Optimization of Other Risk Factors

Alongside managing dyslipidemia, the primary responsible
physician should assess and address any other risk factors for
CAD and ACS present, such as diabetes mellitus, smoking, and
hypertension.

Recommendations for the Post-Discharge Management of
Dyslipidemia in ACS Patients

This section presents the recommendations for managing
dyslipidemia in ACS patients following their discharge from the
hospital. An algorithm summarizing these recommendations is
illustrated in Figure 2.

1. Follow-up and Assessment of Treatment Response

First Control Visit: It is crucial that ACS patients have their
LDL-C levels measured within 3 to 6 weeks after discharge
(ideally within one month) to determine if LDL-C control has
been achieved. This assessment should be conducted in the
Cardiology outpatient clinic. During this visit, the attending
physician should discuss dietary habits, essential lifestyle
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changes, and adherence to MTD statin therapy. A specially
trained nurse should document this information on the patient's
follow-up card.

For patients not on statin therapy. the reason should be
identified. If statin intolerance is evident, the patient should be
referred to a lipid clinic or lipidologist for further assessment and
management.? If the target LDL-C level (< 55 mg/dL) has not
been met despite MTD statin therapy, ezetimibe should be added
in combination with the statin.’® ' For patients diagnosed with
FH, the addition of a proprotein convertase subtilisin/kexin type
9 inhibitor (PCSK9i) to the existing therapy (MTD statin and/
or ezetimibe) should be considered.” The trained nurse should
update the treatment details on the patient's follow-up card
and ensure that the patient is fully informed about any changes
to their regimen. Additionally, the nurse should verify that the
patient’'s contact details are current to facilitate reminders about
future appointments via text messages or phone calls. In the
future, it may be possible to develop an integrated technological
infrastructure that utilizes digital tools to automate some of the
administrative tasks performed by nurses, such as scheduling
appointments and sending reminders.

If the LDL-C target value is achieved at the first control visit,
the patient should return to the Cardiology clinic at three
months and then be referred to their family practitioner for
a follow-up at six months, facilitated by a standard referral
letter. The patient should bring their follow-up card to the
family practitioner to ensure seamless communication
and collaboration between the family practitioner and the
Cardiology outpatient clinic. Meanwhile, the patient should
maintain their current therapy.

Second Control Visit: Patients who did not meet LDL-C goals
at the first control visit should undergo another LDL-C test 4-6
weeks later during a second visit to the Cardiology outpatient
clinic. The trained nurse should review the patient's follow-up
card for compliance with the previously prescribed lipid-lowering
therapy.

If the patient has not achieved the LDL-C target level (< 55
mg/dL) despite receiving maximum-dose statin and ezetimibe
combination therapy, initiating PCSK9i-based therapy is
advised.™ This is particularly crucial for patients with FH who
have not yet started PCSK9i-based therapy; such treatment
should be initiated without delay. The trained nurse should
document this update on the patient's follow-up card and
ensure that the patient is informed of any changes in their
treatment regimen.

If target LDL-C values are met, the patient should be discharged
from the Cardiology outpatient clinic and referred to their family
practitioner. They should bring their follow-up card, which
includes instructions to continue their current therapy.

Subsequent Control Visits: All patients should be monitored for
at least one year, and all patients should have a consultation
with their family practitioner at 6 months. Patients who achieve
target LDL-C levels will have additional visits at the Cardiology
outpatient clinic at 3 and 12 months, and see their family
practitioner at 6 months. Patients who do not meet the LDL-C
target during their 6-month visit with the family practitioner
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First control visit: Cardiology outpatient clinic
3-6 weeks after discharge
(Within 4 weeks, if possible)

e Trained nurse prepares patient follow-up card,
provides information and reminders, calls
patient for appointments

e Attending physician enquires about lifestyle and
stain*use, and records findings on patient
follow-up card?

e Measure LDL-C

Refer patient, with
patient follow-up

card, to Cardiology
outpatient clinic (at LDL-C <55 LDL-C >55
month 3) and family mg/dL Patient diagnosed with

practitioner (at month FH: physician should

6), ensuring that inform patient about
current treatment is adding PCSK9i-based
continued Add ezetimibe to therapies to their current
maximally tolerated statin therapy

-

3
@
<

o

e

-
-

Family practitioner

follow-up

e At 6 months after
discharge (all
patients)

e Informusinga
standard letter’

e Collaborate LDL-C <55 mg/dL LDL-C >55 mg/dL
with Cardiology
outpatient clinic
using patient
follow-up card!

Second control visit: Cardiology outpatient clinic
4-6 weeks dfter first control visit
Same evaluations as first control visit

-
-

-

Propose adding
PCSK9i-based
therapies to current
therapy

-

Subsequent control visits: Cardiology outpatient clinic

e Control appointments should cover the same evaluations and
steps as those used during previous control visits: continue follow-
up until target LDL-C value of <55 mg/dL is achieved

e All patients attend Cardiology outpatient clinic at 3 and 12
months; all patients visit family practitioner at 6 months. Patients
who do not achieve LDL-C target at 6 months are referred for an
extra Cardiology clinic visit immediately

o After achieving target LDL-C value, refer patient to family
practitioner with the patient follow-up card, ensuring current
treatment is continued

Figure 2. Post-discharge dyslipidemia management strategy for patients with ACS.

Note: If a history of recurrent cardiovascular events (e.g., PAD, MI, stroke) is
detected during follow-up and the patient is otherwise stable regarding other risk
factors, adopt the following process:

1) Classify the patient as “residual very high-risk.” Record this classification on
the patient's follow-up card and adopt a more aggressive therapeutic approach,
aiming for an LDL-C target of < 40 mg/dL.

2) If the statin dose is low, escalate to a high-intensity statin® at the maximum
tolerated dose (MTD). If LDL-C remains > 130 mg/dL, always add ezetimibe
to MTD high-intensity statin, and consider PCSK9i-based therapy if there is a
greater than 50% difference from the target LDL-C level.

3) Patients with FH should receive PCSK9i-based therapy without delay.

4) In cases of early MI (age < 55 years), always measure Lp(a) levels to assess
predisposition to thrombosis (an Lp(a) threshold of 50 mg/dL/125 nmol/mL
indicates high-risk for atherosclerotic cardiovascular disease).

* Ifthe patientis not on statin therapy, investigate the reasons. The attending physician
should be vigilant for any signs of statin intolerance. For further information, refer
to Fitchett et al.? https://doi.org/10.1161/CIRCULATIONAHA.114.013189.

T Patient follow-up card and standard letter will be defined in a future clinical trial.

¢ High-intensity statin therapy refers to rosuvastatin 20-40 mg or atorvastatin
40-80 mg.

FH, Familial Hypercholesterolemia; Lp(a), Lipoprotein(a); MI, Myocardial Infarction;
PAD, Peripheral Artery Disease.
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should be immediately referred back to the Cardiology outpatient
clinic for an additional assessment. This is in addition to the
scheduled Cardiology outpatient visits at months 3 and 12. The
trained nurse will contact patients via text messages or phone
calls to remind them about their appointments.

During the Cardiology outpatient visits, the trained nurse should
review the information recorded on the patient's follow-up
card and assess the patient's adherence to their lipid-lowering
treatment. If the patient does not achieve the LDL-C target
level (< 55 mg/dL) despite maximum-dose statin and ezetimibe
therapy, initiating PCSK9i-based therapies is recommended.

2. Patients with a History of Recurrent Cardiovascular Events
Patients who experience a new CV event during follow-up after
the initial event and are stable regarding other risk factors should
be classified as "residual very high-risk."” This classification should
be documented on the patient's follow-up card, and a more
aggressive treatment approach should be adopted, aiming for an
LDL-C target value of < 40 mg/dL."

If the patient is on a low dose of statin, the dosage should be adjusted
and/or titrated to the MTD of statin. If the LDL-C level exceeds 130
mg/dL, ezetimibe should be added as an adjunct to the statin MTD,
and PCSK9i-based treatment should be considered, especially if the
LDL-C level is more than 50% above the target. Patients with FH
should start PCSK9i-based therapy immediately.

If early Ml occurred before the age of 55 and Lp(a) has not been
previously measured, it should be assessed to evaluate the risk of
thrombosis. An Lp(a) level of 50 mg/dL (125 nmol/L) indicates a
high risk for atherosclerotic CV disease.?

The trained nurse should also address any gaps in education,
information, or instructions provided to these patients.

3. Referral to Other Disciplines

Dietitian Follow-up: All patients who attend their first control
visit at the Cardiology outpatient clinic should be referred to
a dietitian within the clinic by the trained nurse. The dietitian
will document any dietary recommendations on the patient's
follow-up card.

Physical Therapy and Rehabilitation Follow-up: All patients
visiting the Cardiology outpatient clinic for the first time should
be referred by the trained nurse for cardiac rehabilitation, with
their follow-up card accompanying them.

4. Collaboration with Primary Care (Family) Practitioner

A standardized short letter should be prepared for all patients
post-visit to the Cardiology outpatient clinic, to inform their
family practitioner about the consultation and any interventions.
The letter aims to enhance the patient's adherence to the
prescribed lipid-lowering therapy.

All patients are to be evaluated by their family practitioner 6
months after discharge. Subsequently, they should return to the
Cardiology outpatient clinic at the 12-month mark. If the LDL-C
target has not been achieved at the 6-month check, the family
practitioner should immediately refer the patient back to the
Cardiology clinic for further assessment.

The family practitioner is tasked with monitoring the lipid profile
and assessing adherence for patients who meet their LDL-C
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targets. Patients should be directed to revisit the Cardiology
outpatient clinic as necessary. Optionally, the family practitioner
may note any observations regarding patient compliance and
other relevant risk factors on the patient's follow-up card to aid
in ongoing treatment planning.

5. Tips for Managing Adherence to Lipid-Lowering Therapy
Poor adherence to lipid-lowering therapy is one of the biggest
problems in the treatment of dyslipidemia. High rates of non-
compliance are observed even among patients who have
experienced a CV event.'®% In Turkiye, a study on ACS patients
revealed that during the first year post-event, only 44.9%
achieved an acceptable adherence level to statin therapy (= 9
out of 12 prescription refills), with just 17.8% of fully adherent.>’
Non-compliance not only hinders the achievement of treatment
goals but also results in suboptimal treatment outcomes.
Moreover, poor adherence to statins, which are the cornerstone
of lipid-lowering therapy, is associated with an increased risk of
mortality.3?

It is crucial to promote consistent adherence to prescribed lipid-
lowering medications. If adherence rates are lower than expected,
itisimportant to meticulously investigate the underlying reasons.
Measures should be implemented to address and mitigate any
preventable causes of non-compliance tailored to the individual
patient's circumstances.

Common reasons patients stop taking statin medication include:
intolerance to statins, the nocebo effect, side effects, doctor's
recommendation, lack of knowledge about CHD and statins,
insufficient follow-up, difficulties in obtaining statins, preference
for traditional medicines, economic factors, not noticing
benefits, doubts about the necessity and effectiveness of statins,
poor doctor-patient relationships, complexity of treatment, and
information from media/internet sources.33-3’

Interventions that can improve adherence to lipid-lowering
therapies are detailed in Table 1. The most important factor
in enhancing statin adherence is improving communication
with patients, particularly addressing their concerns and
discussing potential side events. Engaging patients in shared
decision-making can boost long-term adherence to statin
therapy. Effective communication among healthcare providers
(physicians, nurses, and pharmacists) and patients can also
foster better adherence by educating patients about the benefits
and risks of the therapy and involving them in treatment
decisions.?*% Regarding adverse effects, myalgia is a frequent
cause for stopping statins. It is important to assess causality
and re-test the patient with a different statin to verify if the
side effect is genuine.® If confirmed, the patient should be
prescribed alternative non-statin therapies such as bempedoic
acid, ezetimibe, or PCSK9i. Regarding practical measures that
can aid adherence, providing reminders to take medication,
distributing dose-dispensed medication packs that indicate the
administration day/time, or simplifying the medication regimen,
can be beneficial.3*3

Discussion

In this paper, we propose a country-specific protocol for
managing lipid-lowering therapy in patients with ACS in Turkiye,
aimed at achieving optimal LDL-C levels.
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Table 1. Strategies to Enhance Patient Adherence to Lipid-Lowering Medications3*3%

General Communication

Facilitate shared decision-making to involve patients in their treatment decisions.

Educate patients about coronary heart disease and dyslipidemia.

Provide information and education about the benefits and risks associated with lipid-lowering treatments, including potential side effects.
Address any concerns patients may have about their lipid-lowering medications.

Tailor advice to meet each patient's specific needs.

Use various communication methods including face-to-face meetings, telephone calls, booklets, online videos, and smartphone apps.

Provide ongoing follow-up counseling and support.

Medication Management

Implement reminders to take medication using methods like telephone calls, text messages, smartphone apps, or online calendars.
Utilize dose-dispensed medication that provides clear reminders of the days and times doses should be taken.

Simplify the medication regimen by opting for single-pill and once-daily formulations when feasible.

Identify and address any statin intolerance, and adjust the treatment plan as necessary.

Employ digital tools such as electronic reminders and medication reconciliation to enhance adherence monitoring and support.

Healthcare Staff

Involve a multidisciplinary team including physicians, nurses, and pharmacists to provide a comprehensive approach to various elements of

the adherence strategy.

Currently, only 18% of secondary prevention patients at
cardiology clinics in TUrkiye meet their LDL-C targets.3’38 The
EPHESUS study (Evaluation of perceptions, knowledge and
compliance with guidelines in real-life practice: A survey on
the under-treatment of hypercholesterolemia) reported that
only 70% of patients requiring secondary prevention (for any
reason) were prescribed statins, with about half receiving high-
intensity statin therapy.3” Conversely, the TURKMI study (Turkish
Myocardial Infarction Registry) noted that among patients
specifically with an acute myocardial infarction, 96.3% were
prescribed anti-lipid medications upon hospital discharge.**

Physicians often do not treat dyslipidemia in accordance with
major guideline recommendations.’4° A Delphi panel evaluation
of common practice among expert cardiologists in Turkiye
revealed that approximately one-third of treatment-naive
patients with LDL-C = 190 mg/dL requiring secondary prevention
were either left untreated or given only low to moderate statin
therapy.*’ Furthermore, only a quarter of treatment-naive
patients with LDL-C < 55 mg/dL, who require secondary
prevention, were considered for lipid-lowering therapy, despite
guidelines suggesting that a 50% reduction in LDL-C from
baseline should be achieved, in addition to reaching LDL-C levels
below 55 mg/dL.*" Moreover, target attainment among those
who do receive lipid-lowering therapy is often poor. A study in
Turkiye found that among patients undergoing lipid-lowering
therapy for secondary prevention, only 21% achieved an LDL-C
level of < 55 mg/dL, and 18.2% achieved both LDL-C < 55 mg/
dL and a 50% reduction from baseline.*?

Additionally, despite experiencing an ACS, many patients
demonstrate poor adherence to lipid-lowering therapy in the year
following the event.’®3' Among patientsin Turkiye, common reasons
for discontinuing lipid-lowering drugs include misinformation
from media sources, inadequate information from physicians,
drug access issues, and a preference for non-pharmaceutical
alternatives.®®3” Notably, less than 7% of statin discontinuations
in TUrkiye are due to side effects. Thus, the minimal role of side
effects in medication discontinuation and the misleading impact of
social media should be highlighted in patient education.
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To lower mortality from cardiovascular diseases (CVD), the WHO
has established a global target: by 2025, at least 50% of eligible
individuals should receive drug therapy and counseling to prevent
heart attacks and strokes.** The Turkish Cardiovascular Diseases
Prevention and Control Program Action Plan (2021-2026) was
recently updated.** It aims to reduce the risk of vascular diseases
by enhancing awareness of CV diseases and risk factors and
includes multiple initiative for the prevention, early diagnosis,
and regular follow-up of patients with CV conditions.*> It is
projected that effective LDL-C reduction in high-risk individuals
requiring secondary prevention could prevent approximately
980,000 acute CV events requiring hospitalization over 20 years
in TUrkiye, potentially saving around US$8.1 billion.*

Therefore, enhancing the management of dyslipidemia in
secondary prevention in TUrkiye is important. Several countries
have launched initiatives to improve in-hospital and/or post-
discharge management of dyslipidemia in ACS patients, yielding
promising results.'?#¢ These strategies include in-hospital
protocols and algorithms focused on optimal drug therapy,
standardized processes for identifying FH patients, achieving
targets within 3 months, nurse-led cardiac rehabilitation
programs, provision of standardized discharge letters to family
practitioners, and the implementation of virtual follow-up visits.
Each approach is specifically designed to address the identified
gaps within that country.

The recommendations in this paper for lipid management
protocols for ACS patients treated in Tlrkiye were developed
by local experts, who carefully considered the unique issues
and healthcare structures within the country. The proposed
algorithms aim to guide healthcare practitioners in reducing
therapeutic inertia, enhancing patient adherence, and improving
coordination among different healthcare providers. This approach
is designed to help achieve the guideline-recommended LDL-C
targets for this high-risk patient group.

Efforts to optimize lipid management for ACS patients in other
countries have demonstrated notable successes. In France, an
expert group formulated an algorithm for managing lipid levels
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in ACS patients during hospitalization and post-discharge,
targeting an LDL-C level below 55 mg/dL. This comprehensive
approach includes patient education, dietary advice, high-
intensity lipid-lowering therapy, and systematic LDL-C checks
after 4-6 weeks.*” An evaluation of the algorithm in a Cardiology
department revealed a decrease in mean LDL-C from 120 mg/
dL at admission to 57 mg/dL after 2 months, with 50% of the
patients achieving LDL-C levels below 55 mg/dL. In the UK, the
introduction of a lipid-management pathway in a hospital that
focused on LDL-C targets for patients after myocardial infarction
(MI) led to improved target attainment within 6 months of its
introduction. Specifically, 26% of patients achieved a reduction
in LDL-C levels below 50% and reached LDL-C levels below
1.4 mmol/L, compared to 17% before the pathway was
implemented.® In the Netherlands, the introduction of an
ESC-guideline-based algorithm, which included a stepwise
intensification of lipid-lowering therapy at 22 hospitals, resulted
in 99% of very high-risk ACS patients meeting their LDL-C
targets within 3 months post-event.?

Initiatives where nurses play a coordinating role have proven
successful. For instance, in Sweden, the implementation of
a nurse-led multidisciplinary lipid protocol at a hospital led to
an increase in the proportion of MI patients with LDL-C levels
below 70 mg/dL one year post-MI to 82%, up from 54% prior
to the protocol, with 55% achieving LDL-C levels below 55 mg/
dL.”? Similarly, in Spain, a nurse-coordinated multidisciplinary
cardiac rehabilitation program for ACS patients demonstrated
significant improvements after 6 months. Specifically, 62%
of patients in the intervention group achieved LDL-C levels
of < 70 mg/dL compared to 37% in the usual-care group (P
= 0.047) and 25.6% of the intervention group achieved an
LDL-C reduction of = 50%, versus only 2.6% in the usual-
care group (P = 0.007).?° In Sweden, a nurse-led, telephone-
based intervention provided post-ACS patients with lifestyle
advice, blood lipid measurements, and treatment adjustments
overseen by physicians, with reassessment every 4 weeks until
targets were met.?’ After 12 months, 77.7% of the intervention
group reached target LDL-C values, compared to 63.2% of the
control group (P < 0.05).” This significant difference between
the groups was maintained at 36 months, with 65.6% of the
intervention group versus 53.1% of the control group achieving
target levels (P < 0.001).26

Currently, TUrkiye has a limited number of nurses specialized in
CV prevention,* highlighting the need for strategies to recruit
and train nurses to act as coordinators and facilitators of lipid
management pathways. Additionally, further work is required
to clearly define certain aspects, such as the optimal content
of the proposed patient information booklet and the patient's
follow-up card. Research is also necessary to evaluate the
practical effectiveness of these strategies.

The proposed algorithms call for the distribution of tasks
among various healthcare practitioners and departments,

necessitating enhanced coordination and  cooperation.
Multidisciplinary initiatives have proven effective
in the context of post-ACS lipid management.’? 2

If successfully implemented, these strategies could improve
patient outcomes and confer broader societal benefits.
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It is important to note that the existence of guidelines and
recommendations does not guarantee their implementation
in practice. In this context, there is a growing interest in
implementation science as a means to enhance the adoption
and practical application of lipid management guidelines in daily
clinical settings.>®°" Implementation science seeks to bridge the
gap between established guidelines and routine clinical practice,
enhancing the quality, dissemination, and effectiveness of health
services. This field plays a crucial role in developing tools that
help bridge the gap between lipid management guidelines and
actual clinical practice. For instance, it aims to facilitate behavioral
changes in both physicians and patients to enhance adherence to
lipid-lowering therapies. Additionally, the WHO has emphasized
the importance of utilizing digital technologies, such as remote
monitoring and artificialintelligence, to improve health outcomes.>?

A systematic review focusing on statin use implementation
strategies found evidence that these approaches can enhance
statin prescribing and adherence, and reduce LDL-C levels.
However, the components of these strategies are often not clearly
defined, and no single strategy or combination of strategies has
demonstrated clear superiority.*® There is a need to refine how
implementation strategies are described and to develop standard
terminology, definitions, and core outcome sets that facilitate
the evaluation and comparison of different approaches.®®
Creating evidence-based implementation strategies could
enable healthcare systems and practitioners to more effectively
translate guidelines into practice.”” The detailed strategy we
have outlined serves as a foundational step for enhancing lipid
management in ACS patients in Turkiye.
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