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KLİNİK ÇALIŞMA

Lipid Modification to Reduce Cardiovascular Risk 
in Secondary Prevention Patients with Special 
Emphasis on PCSK9 Inhibitor Requirement: An 
Analysis Based on Delphi Panel Approach
Sekonder Önlem Hastalarında Kardiyovasküler Riski 
Azaltmada PCSK9 İnhibitör Gereksinimine Özel Vurgu ile 
Lipit Modifikasyonu: Delphi Panel Yaklaşımına Dayalı Bir 
Analiz

ABSTRACT

Objective: The aim of this study is to analyze the low-density lipoprotein cholesterol-lowering 
therapies in secondary prevention patients by analyzing their plasma low-density lipoprotein 
cholesterol levels, current treatment, considering their inadequate response to medications (as 
defined in current guidelines), and the requirement for a protein convertase subtilisin/kexin 
type 9 inhibitor.

Methods: Delphi panel is used to seek expert consensus of experienced 12 cardiologists. A 
questionnaire consisting of 6 main questions is used to reflect the opinion of the expert panel-
ists on the practices of low-density lipoprotein cholesterol-lowering therapies of patients with 
high and very high cardiovascular risk. Patients with atherosclerotic cardiovascular disease are 
covered in this present analysis.

Results: According to expert opinion data, 18.6% of the patient population with atheroscle-
rotic cardiovascular disease is estimated to have experienced recurrent vascular events. The 
current treatment of the patient population is 39.7% on high dose, 36.9% on low/moderate 
dose of statin, 13.1% on maximum tolerated dose statin + ezetimibe, and 1.2% on maximum 
tolerated dose statin + ezetimibe + protein convertase subtilisin/kexin type 9 inhibitor. The per-
centage of atherosclerotic cardiovascular disease patients with inadequate treatment response 
is estimated to be 20.2% in those using “maximum tolerated dose statin + ezetimibe.” The 
proportion of patients who will need to be treated with a protein convertase subtilisin/kexin 
type 9 inhibitor increases as their low-density lipoprotein cholesterol levels rises from 9.1% in 
70-99 mg/dL to 50.8% in ≥160 mg/dL for these patients.

Conclusion: According to expert opinion, although a substantial proportion of patients with 
secondary prevention have not achieved low-density lipoprotein cholesterol goals, the use of 
protein convertase subtilisin/kexin type 9 inhibitors is very low. Since the questionnaire sub-
ject to panel discussion did not include any question elaborating the issue, the discrepancy 
between the recommendation of the related guidelines and Turkish practice needs further 
studies for the explanation.

Keywords: Cardiovascular risk factors, Delphi, LDL-cholesterol, PCSK9 inhibitor, Turkey

ÖZET

Amaç: Sekonder koruma hastalarının düşük yoğunluklu lipoprotein kolesterol (LDL-K) düşürücü 
tedavilerini, plazma LDL-K düzeylerini, mevcut tedavilerini, ilaçlara yanıtlarının yetersizliğini 
(mevcut rehberlerde açıklandığı şekilde) ve protein konvertaz subtilisin/keksin tip 9 (PCSK9) 
inhibitörlerine ihtiyaçlarını dikkate alarak analiz etmek.

Yöntemler: Delphi panel yaklaşımı kullanıldı. Panelde, deneyimli 12 kardiyolog yer aldı. Uzman 
panelistlerin yüksek ve çok yüksek KV riski olan hastaların tedavi uygulamaları ve bunların 
sonuçları ile ilgili ortak görüşlerini yansıtacak şekilde altı ana soru içeren bir anket hazırlandı. 
Bu çalışma aterosklerotik kardiyovasküler hastalığı (ASKVH) olan hastaların analizlerini 
kapsamaktadır.

Bulgular: Uzman görüşü verilerine göre, ASKVH olanların %18,4’inde tekrarlayan vasküler 
olayların görüldüğü tahmin edilmektedir. Bu hastaların %39,7’si yüksek, %36,9’u düşük/
orta doz statin, %13,1 “maksimum tolere edilen doz (MTD) statin + ezetimib ve %1,2 MTD 
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statin + ezetimib + PCSK9 inhibitörü ile tedavi edilmektedir. MTD statin + ezetimib” ile tedavi edilen hastaların %20.2’sinde tedavi yanıtının yetersiz 
olduğu tahmin edilmektedir. PCSK9 inhibitörü ile tedavi edilmesi gereken hastaların oranı, LDL-K seviyeleri yükseldikçe artmaktadır. Tekrarlayan 
vasküler olayı olan LDL-K düzeyleri 70-99 mg/dL aralığında olan hastalarda %9,1 iken LDL-K düzeyleri ≥160 mg/dL olanlarda %50,8 olduğu 
tahmin edilmektedir.

Sonuç: Uzman görüşüne göre, sekonder koruma hastalarının önemli bir kısmı hedef LDL-K seviyelerinde olmasa da PCSK9 inhibitörlerinin kullanımı 
çok düşüktür. Panel tartışmasına konu olan ankette bu konuyu detaylandıran herhangi bir soru bulunmadığından, ilgili kılavuzların tavsiyesi ile 
Türkiye uygulaması arasındaki çelişkinin açıklanması için daha fazla araştırma yapılması gerekmektedir.

Anahtar Kelimeler: Delphi, kardiyovasküler risk, LDL-kolesterol, PCSK9 inhibitor, Türkiye

Cardiovascular (CV) disease is the leading cause of worldwide 
deaths. An estimated 17.9 million people died from CV dis-

eases in 2019, representing 32% of all global deaths. Turkish 
Statistical Institute reported that 36.8% of deaths in 2019 were 
due to CV disease.1 Systematic review and meta-analysis of 7 
studies, including lipid data, demonstrated that dyslipidemia 
constitutes Turkey’s significant public health problem. In the 
adult population, almost 3 of 10 have hyper chole stero lemia , 1 
of 2 has a low high-density lipoprotein (HDL)-cholesterol, and 
1 of 3 has high triglycerides levels.2 A multicenter observational 
study conducted in Turkey revealed that only 18% of the sec-
ondary prevention and 10.6% of the primary prevention patients 
had low-density lipoprotein (LDL)-C level at the recommended 
level of <70 mg/dL.3

A recent study conducted in 452 centers, including Turkey, 
revealed that the achievement of LDL-C goals in patients is 
suboptimal with the currently used lipid-lowering therapies.4  
This report is in line with the previous report of Sözmen 
et  al.5 According to these data, despite the relatively high 
population awareness rates of high LDL-C in Turkey, 49% of the 
population with high LDL-C levels is not being treated to the 
recommended levels.

In the present study, hypothetical patient populations with ath-
erosclerotic cardiovascular disease (ASCVD) were constructed by 
an expert panel and their (a) plasma LDL-C levels, (b) current 
treatment practices, (c) inadequate response to current treat-
ment, and (d) requirement for a protein convertase subtilisin/
kexin type 9 (PCSK9) inhibitor were analyzed.

Methods

This study used the Delphi panel approach to seek expert con-
sensus. Of note, the Delphi panel is a structured process that 

invites experts to complete a series of “rounds” to gather and 
refine information on the study questions until expert consensus 
is reached.6 In the present study, the panel included 12 cardiolo-
gists with a minimum of 20 years of experience, clinical practice 
in cardiology, leader in dyslipidemia and CV risk, and currently 
working at university hospitals or training and research hospitals.

The questionnaire was prepared by an experienced medical stat-
istician and Delphi panel experts. Thus, it is unique and original. 
The questionnaire consisted of 6 main questions, which were 
structured considering the management of patients with high 
and very high CV risk. For this purpose, literature data related 
to the subject and the guidelines (i.e., from Turkish Society of 
Cardiology, European Society of Cardiology, and American Heart 
Association) were examined thoroughly.

1. “CV risk categories in patients,”

2. “Medications that the patients are currently receiving,”

3. “LDL-C levels of the patients,”

4. “The patients with inadequate response to current treatment,”

5. “New medication approach to the patients with inadequate 
response to current treatment,” and

6. “PCSK9 inhibitor requirement of the patients” (with/without 
restriction to reimbursement on PCSK9 inhibitors)

In the first round, the questionnaire form was sent to the 
expert panelists via e-mail. The questions were requested to 
be answered by considering the general practice in Turkey, not 
according to the panelists’ own practice or institution. The pan-
elists were asked to send back the filled forms within 10 days for 
the first round. In the second round, an online expert meeting 
was organized to review the answers given at the first round. 
The second-round meeting included items to reflect the opinion 
of the expert panelists on the treatment practices of second-
ary prevention patients and their outcomes. Finally, in the third 
round, the answers (revised and fine-tuned during the second 
round) were re-evaluated by the panelists, and the results were 
finalized.

The present analysis covered only the Delphi Panel’s opinion 
on the management of patients with ASCVD. The ASCVD was 
defined as documented atherosclerotic cardiovascular disease 
(ASCVD), either clinical or unequivocal on imaging (documented 
ASCVD includes previous acute coronary syndrome [myocardial 
infarction or unstable angina], stable angina, coronary revas-
cularization [percutaneous coronary intervention, coronary 
artery bypass graft surgery, and other arterial revascularization 

ABBREVIATIONS
ASCVD Atherosclerotic cardiovascular disease
CT Computed tomography
CV Cardiovascular
DESCARTES  Durable Effect of PCSK9 Antibody Compared with 

Placebo Study
EAS European Atherosclerosis Society
ESC European Society of Cardiology
HDL High-density lipoprotein
LDL Low-density lipoprotein
LDL-C Low-density lipoprotein cholesterol
MTD Maximum tolerated dose
PCSK9 Protein convertase subtilisin/kexin type 9
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procedures], stroke and transient ischemic attack, and peripheral 
arterial disease). Unequivocally documented ASCVD on imaging 
includes those findings that are known to be predictive of clinical 
events, such as significant plaque on coronary angiography or 
computed tomography scan (a multivessel coronary disease with 
2 major epicardial arteries having >50% stenosis) or on carotid 
ultrasound.

Recurrent vascular events are defined as experiencing at least 
2 vascular events within 2 years while using maximum toler-
ated dose (MTD; the highest dose of a drug that does not cause 
overt toxicity or unacceptable adverse effects within a specified 
time) of statins.

Statistical Analysis
Data related to the answers of 12 expert panelists were analyzed 
using descriptive statistics. At the first and second rounds, the 
answers’ average values and median, minimum, and maximum 
values were reviewed. The answers were accepted as final as they 
were given by the experts when minimum and maximum values 
were not much apart and average and median values were close 
to each other. When, however, the range of the answers was 
too wide and/or average and median values were not close, the 
experts who had answered with extreme values were contacted 
again and were asked if they wished to revise their answers, con-
sidering the average and range of the answers. Again, their deci-
sions were accepted as final, whether they revised their answers 
or not. These final values were considered to connect the related 
questions and calculate the combined proportions.

Results

As demonstrated in Table 1, 18.4% of the patient population 
with ASCVD is estimated to have experienced recurrent vascular 
events. In the remaining patient population with no recurrent 
vascular event, 46.7% is assumed to have experienced coronary 
revascularization, 41.3% acute coronary syndrome, and 36.7% 
stable angina pectoris.

Secondary Prevention Patients with Recurrent Vascular 
Events
Evaluation of the current treatment practices in these patients 
revealed that 39.7% are being treated with a high dose of 
statin, 36.9% low/moderate dose of statin, 13.1% MTD 

statin + ezetimibe, and 1.2% MTD statin + ezetimibe + PCSK9 
inhibitor. The remaining 9.2% is not on any pharmacologic treat-
ment (Figure  1). The distribution of regularly treated patients 
into LDL-C level categories is presented in Table 2.

According to the expert opinion, response to treatment will be 
inadequate in an estimated 24.8% of all the patients receiv-
ing a high dose of statin (Table 3). Therefore, it is assumed that 
the treatment in 77.5% of these patients will be upgraded to 
MTD statin + ezetimibe, and 1.67% will be further prescribed 
PCSK9 inhibitor in addition to MTD statin + ezetimibe (Table 4).

On the other hand, the percentage of the patients with inade-
quate treatment response is estimated to be 20.2% in those using 
MTD statin + ezetimibe (Table 3). Among these patients, 89.1% 
will continue with the same treatment, and a PCSK9 inhibitor 
will be added to MTD statin + ezetimibe in the remaining 10.9% 
(Table 4).

When the patients using MTD statin + ezetibime + PCSK9  
inhibitor are evaluated in terms of their LDL-C levels, the 

Table 1. Underlying Cardiovascular Events/Disorders in 
Secondary Prevention Patients
Underlying Cardiovascular Events/Disorders Patients (%)
Secondary prevention patients
Recurrent vascular events 18.4

No recurrent vascular events 81.6

Coronary revascularization 46.7

Previous acute coronary syndrome (myocardial 
infarction or unstable angina pectoris)

41.3

Stable angina pectoris 36.7

Documented significant plaque (on coronary 
angiography or CT scan (multivessel coronary 
disease with 2 major epicardial arteries having 
>50% stenosis), or on carotid ultrasound)

32.9

Peripheral arterial disease 14.0

Stroke or transient ischemic attack 10.2

CT, computed tomography.

Figure 1. Current treatment practices in secondary prevention patients. Left panel: Secondary prevention patients with recurrent 
vascular events. Right panel: Secondary prevention patients without recurrent vascular events. LDL-C, low-density lipoprotein 
cholesterol; MTD, maximum tolerated dose; PCSK9, proprotein convertase subtilisin/kexin type 9.
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expert opinion estimated the proportions of patients as 
93.1%, 4.9%, 1.3%, and 0.7%, in LDL-C levels <100 mg/dL, 
100-129 mg/dL, 130-159 mg/dL, and ≥160 mg/dL, respec-
tively (Table 2).

As seen in Table 5, the proportion of patients who will be treated 
with a PCSK9 inhibitor when response to MTD statin + ezeti-
mibe is inadequate increases as their LDL-C levels rises 
(9.1% in LDL-C 70-99 mg/dL, 21.l9% in 100-129 mg/dL, 

Table 2. Distribution of Patients into LDL-C-Level Categories, when on Regular Treatment
LDL-C Level (mg/dL)

<100 100-129 130-159 ≥160 Total
Secondary prevention patients
With recurrent vascular events
On high-dose statin 72.0% 16.9% 8.5% 2.6% 100%

On MTD statin + ezetimibe 69.8% 19.2% 8.7% 2.4% 100%

On MTD statin + ezetimibe + PCSK9 inhibitor 93.1% 4.9% 1.3% 0.7% 100%

Without recurrent vascular events
On high-dose statin 71.5% 17.3% 8.8% 2.4% 100%

On MTD statin + ezetimibe 65.8% 20.3% 10.5% 3.3% 100%

On MTD statin + ezetimibe + PCSK9 inhibitor 89.4% 7.3% 2.8% 0.6% 100%

LDL-C, low-density lipoprotein cholesterol; MTD, maximum tolerated dose; PCSK9, proprotein convertase subtilisin/kexin type 9.

Table 3. Proportion of Patients with Inadequate Response to Current Treatment, Split by LDL-C-Level Category
LDL-C Level (mg/dL)

<100 100-129 130-159 ≥160 Overall*
Secondary prevention patients
With recurrent vascular events
On high-dose statin 13.6% 46.7% 60.8% 78.5% 24.8%

On MTD statin + ezetimibe 8.8% 41.2% 52.4% 70.3% 20.2%

Without recurrent vascular events
On high-dose statin 5.2% 42.1% 58.7% 80.0% 18.1%

On MTD statin + ezetimibe 3.6% 47.5% 62.9% 85.9% 21.5%

*The values are weighted considering the distribution of patients among different LDL-C categories. 
LDL-C, low-density lipoprotein cholesterol; MTD, maximum tolerated dose; PCSK9, proprotein convertase subtilisin/kexin type 9.

Table 4. Treatment Practices Following Inadequate Response to Current Treatment
Next Therapeutic Approach

Low/Moderate-
Dose Statin

High-Dose 
Statin

MTD 
Statin + Ezetimibe

MTD Statin + Ezetimibe + PCSK9 
Inhibitor Total

Secondary prevention patients
With recurrent vascular events
On high-dose statin - 20.8% 77.5% 1.67% 100%

On MTD statin + ezetimibe - - 89.1% 10.9% 100%

All patients on any treatment 5.8% 16.0% 14.3% 0.45% 36.5%

Without recurrent vascular events
On high-dose statin - 29.6% 68.6% 1.83% 100%

On MTD statin + ezetimibe - - 90.3% 9.8% 100%

All patients on any treatment 4.9% 18.6% 9.5% 0.31% 33.4%

LDL-C, low-density lipoprotein cholesterol; MTD, maximum tolerated dose; PCSK9, proprotein convertase subtilisin/kexin type 9.
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36.3% in 130-159 mg/dL, and 50.8% in those with LDL-C 
≥160 mg/dL).

Secondary Prevention Patients without Recurrent Vascular 
Events
Evaluation of the current treatment practices on the secondary 
prevention patients not having experienced recurrent vascular 
events revealed that of these patients, 43.8% were on a low/
moderate dose of statin, 35.7% on a high dose of statin, 9.0% 
on MTD statin + ezetimibe, and 0.5% on MTD statin + ezeti-
mibe + PCSK9 inhibitor (Figure 1).

Of those using a high-dose statin, 18.1% will not respond inad-
equately to the current treatment (Table 3). The expert opinion 
estimated that the treatment would shift to MTD statin + ezeti-
mibe in 68.6% and to MTD statin + ezetimibe + PCSK9 inhibitor 
in 1.83% (Table 4).

21.5% of the patients currently using MTD statin + ezetimibe are 
estimated as having inadequate treatment response (Table 3). 
The experts suggest that 90.3% of these patients will continue 
with the same treatment and that 9.8% are expected to use a 
PCSK9 inhibitor added to MTD statin + ezetimibe (Table 4).

Among those using MTD statin + ezetimibe + PCSK9 inhibitor, 
the estimated proportion of patients are 89.4%, 7.3%, 2.8% 
and 0.6%, in LDL-C levels <100 mg/dL, 100-129 mg/dL, 
130-159 mg/dL, and ≥160 mg/dL, respectively (Table 2).

The proportion of patients who will be treated with a 
PCSK9 inhibitor when response to MTD statin + ezetimibe is 
inadequate seems to rise as their LDL-C levels rises (6.1% in 
LDL-C 70-99 mg/dL, 18.3% in 100-129 mg/dL, 29.9% in 
130-159 mg/dL, and 48.8% in those with LDL-C ≥160 mg/dL) 
(Table 5).

Discussion

In this study, the analysis of the experts’ opinions demonstrated 
the status of the secondary prevention patients in terms of their 
inadequate response to current medications and treatment 
options to reach target LDL-C values.

The Cholesterol Treatment Trialists meta-analysis demonstrated 
a 37% risk reduction in major vascular events in patients with 
LDL-C levels of 70 mg/dL while on statin treatment.7 On the 
other hand, the meta-analysis of 8 statin trials reported the 
percentages of patients who failed to reach LDL-C levels of 
<100 mg/dL and <70 mg/dL while being treated with high-
dose statin as 13% and 40%, respectively.8 High baseline LDL-C 
levels, inadequate drug doses, poor adherence, and/or poor 

tolerability are the major reasons for the lack of achieving target 
LDL-C levels in patients on statin treatment. EPHESUS regis-
try (a national, observational, and multicenter study) including 
hypercholesterolemia patients in cardiology outpatient clinics 
in Turkey reported that only 18% of the secondary prevention 
patients were below the target LDL-C levels (70 mg/dL).9 The 
same study also revealed that media reports (31.4%) and phy-
sician recommendations to stop the lipid-lowering therapy 
(13.2%) were major reasons for discontinuing statin therapy. 
Additionally, the diabetic patients are also far below the recom-
mended LDL-C treatment goals (15% for overall high or very 
high-risk diabetics and 17.5% for people with diabetes in sec-
ondary prevention) in real-life cardiology practice.10

Many patients need a combination treatment if they have 
very high CV risk or very high LDL-C levels. For these patients, 
2019 European Society of Cardiology (ESC)/European 
Atherosclerosis Society (EAS) guidelines recommend the addi-
tion of ezetimibe and, if still not at goal, the addition of a 
PCSK9 inhibitor.11 In our study, 25% of the secondary preven-
tion patients with recurrent vascular events have an inadequate 
response to high-dose statin (18% in those without recurrent 
vascular events). These items are 20% and 22% in those under 
MTD + ezetimibe therapy, respectively. On the other hand, among 
the patients receiving “MTD statin + ezetimibe + PCSK9 inhibitor,” 
those having LDL-C <100 mg/dL are in the range of 89%-93%. 
These expert opinion data demonstrate that a substantial pro-
portion of patients with ASCVD cannot achieve optimal LDL-C 
levels with high-dose statin or MTD statin + ezetimibe therapies 
and that the addition of a PCSK9 inhibitor is an effective strategy 
to reach the goal.

The use of monoclonal antibodies directed against PCSK9 seems 
to be an effective therapeutic strategy for hyperlipidemia man-
agement. Inhibition of PCSK9 improves LDL receptor recycling, 
increases the availability of LDL receptors on hepatocyte cell 
surfaces, increases LDL-C plasma clearance, and thus, reduces 
plasma LDL-C levels. Recent clinical studies showed that treat-
ment with PCSK9 inhib itors –alir ocuma b, or evolocumab (the 
2 human monoclonal PCSK9 antibodies) in combination with 
MTD statin reduced LDL-C levels by 46% to 73% more than 
placebo and by 30% more than ezetimibe. These PCSK9 inhibi-
tors also effectively lower LDL-C levels in patients with high CV 
risk.12,13

As reported in the multicenter, double-blind FOURIER (Further 
Cardiovascular Outcomes Research with PCSK9 Inhibition 
on Subjects with Elevated Risk) trial, the treatment with 

Table 5.  Proportion of Patients Who Will Be Treated with PCSK9 Inhibitor (In Case There Is No Restriction for Reimbursement), 
When Response to MTD Statin + Ezetimibe is Inadequate, Split by LDL-C Level Category

LDL-C level (mg/dL)
<70 70-99 100-129 130-159 ≥160 Overall*

Secondary prevention patients
With recurrent vascular events 0.9% 9.1% 21.9% 36.3% 50.8% 1.56%

Without recurrent vascular events 0.1% 6.1% 18.3% 29.9% 48.8% 0.95%

*The values are weighted considering the distribution of patients among different LDL-cholesterol categories.
LDL-C, low-density lipoprotein cholesterol; MTD, maximum tolerated dose; PCSK9, proprotein convertase subtilisin/kexin type 9.
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evolocumab reduced the risk of the primary endpoint (a com-
posite of CV death, myocardial infarction, stroke, hospitaliza-
tion for unstable angina, or coronary revascularization) by 15% 
in 27 564 patients with atherosclerotic CV disease, LDL-C lev-
els of ≥70 mg/dL, and on statin treatment.14 In addition, the 
multicenter, double-blind, randomized control trial, ODYSSEY 
(Evaluation of Cardiovascular Outcomes After an Acute Coronary 
Syndrome During Treatment With Alirocumab) conducted on 
18 924 patients (LDL-C ≥70 mg/dL, hospitalized for acute 
myocardial infarction/unstable angina, and treated with 
statins) demonstrated a 15% reduction in premature CV out-
comes.15 Furthermore, OSLER-1, OSLER-2, and ODYSSEY LONG 
TERM trials evaluating the CV outcomes of PCSK9 inhibitors 
found a reduction in major CV events with evolocumab and ali-
rocumab added to standard treatment in comparison to stan-
dard treatment alone.16,17

Although the European guideline recommends the addition 
of ezetimibe (a cholesterol absorption inhibitor) in patients 
who are far below the lipid targets, only one-fifth of patients 
with diabetes mellitus who were on statin therapy reach the 
LDL-C target levels in real-life practice in Turkey. As observed 
in the EPHESUS trial, one-fifth of diabetic patients on statin 
therapy were receiving MTD statins, and less than 25% of 
those attained LDL-C targets, and none of them were using 
ezetimibe.9 In our study, the expert opinion assumed that 
ezetimibe is added to current treatment in the majority of sec-
ondary prevention patients with inadequate response to “high-
dose statin” (78% in those with recurrent vascular events and 
69% in those without recurrent vascular events). However, the 
secondary prevention patients with inadequate response to 
“MTD statin + ezetimibe” continue with the current medica-
tions in the majority. Therefore, it was expected that in only 
11% of those with recurrent vascular events and 10% of those 
without recurrent vascular events, a PCSK9 inhibitor would be 
used as an add-on-treatment. On the other hand, among the 
patients on “MTD statin + ezetimibe” therapy, the proportion of 
those expected to receive a PCSK9 inhibitor increases as their 
LDL-C levels rise. In patients with recurrent vascular events and 
inadequate response to “MTD statin + ezetimibe” therapy, the 
need for a PCSK9 inhibitor is in 9.1% of those with LDL-C of 
70-99 mg/dL and 50.8% in those with LDL-C of >160 mg/dL. 
There is a similar trend in those without recurrent vascular 
events and inadequate response to “MTD statin + ezetimibe” 
therapy.

In the Durable Effect of PCSK9 Antibody Compared with Placebo 
Study (DESCARTES), the addition of evolocumab monthly 
resulted in an LDL-C reduction of 48% in 189 patients receiving 
atorvastatin 80 mg + ezetimibe 10 mg daily.18 Trials on patients 
having heterozygous familial hypercholesterolemia including 
the Reduction of LDL-C with PCSK9 Inhibition in Heterozygous 
Familial Hypercholesterolemia Disorder (RUTHERFORD-2) trial 
demonstrated a reduction in LDL-C levels with evolocumab to 
a similar extent between patients receiving ezetimibe and those 
who were not.19

The United States 2018 guidelines define 2 patient popula-
tions for whom PCSK9 inhibitors are appropriate: those with a 
very high risk of CV events + LDL-C >70 mg/dL and those with 

primary hypercholesterolemia (LDL-C >100 mg/dL [baseline 
LDL-C ≥190 mg/dL] or >130 mg/dL [baseline ≥220 mg/dL]) 
when on MTD statin + ezetimibe treatment.20 In the European 
2019 guidelines, a combined treatment with a PCSK9 inhibitor is 
recommended in very high-risk patients who have not achieved 
the target LDL-C levels on MTD statin + ezetimibe treatment. 
In these guidelines, for very high-risk patients, either primary or 
secondary prevention, LDL-C reduction of ≥50% from the base-
line, and LDL-C goal of <55 mg/dL are recommended.11

For patients with ASCVD who experience a second vascular 
event within 2 years (not necessarily of the same type as the 
first event), while taking maximally tolerated statin therapy, and 
LDL-C goal of <1.0 mmol/L (<40 mg/dL), a more intensive 
treatment might be considered.11

The PCSK9 inhibitors offer a comfortable dosing regimen in daily 
practice, requiring biweekly or monthly subcutaneous adminis-
trations. Prolonged dosing interval is an advantage of these drugs 
to enhance patient compliance and adherence to treatment. 
In addition, the safety profile of PCSK9 monoclonal antibodies 
is good as most of the reported adverse effects are mild (e.g., 
injection-site reactions). However, poor cost-effectiveness is the 
major limitation of the use of PCSK9 inhibitors. As their use could 
not be affordable for most healthcare systems, the patients 
may discontinue their treatment.21 Thus, patients’ adherence 
to PCSK9 inhibitors is significantly lower in real-world settings 
than in clinical studies. This may explain why the physicians 
seem unwilling to prescribe PCSK9 inhibitors for their patients, 
although they offer a safe and effective option for secondary pre-
vention patients who are not at their LDL-C goals or intolerant 
to statins.

The study has several limitations that need to be mentioned. 
Some of these limitations are inherent to the methodology 
itself. First, the limited number of experts (being solely cardi-
ologists) included in the study may not represent the general 
opinion; thus, this may cause a selection bias. On the other hand, 
cardiologists, in general, are highly experienced in managing 
high CV risk patients, which may strengthen our study. Secondly, 
judgment bias is an important limitation that is common for all 
consensus-based methods, including Delphi. And finally, this 
study did not aim to search the safety, tolerability, cost-effec-
tiveness, duration, or any other aspects of the treatment with 
PCSK9 inhibitors, which would have shed light on the physicians’ 
reluctance to prescribe them.

Conclusion

The present Delphi panel evaluation highlighted that in a sub-
stantial proportion of patients with ASCVD, response to the 
MTD statin + ezetimibe combination is inadequate, and the only 
minority of these patients (20%) are expected to be candidates 
for therapy with PCSK9 inhibitors. However, PCSK9 inhibitors 
are prescribed for only 1% of those suggested as candidates for 
anti-PCSK9 treatment. The major reason for this discrepancy 
between the physicians’ attitudes and guidelines is probably the 
lack of reimbursement of these medications in Turkey. Studies 
to clarify other possible reasons are warranted to assist the phy-
sicians/patients toward achieving LDL-C goals with appropriate 
medications.



560

Turk Kardiyol Dern Ars 2022;50(8):554-560 Kızılırmak et al. Lipid Modification to Reduce CV Risk in Secondary Prevention Patients

Ethics Committee Approval: N/A.

Informed Consent: N/A.

Peer-review: Externally peer-reviewed.

Author Contributions: All authors have contributed to the concept, 
design, supervision, resources, materials, data collection and/or process-
ing, analysis and/or interpretation, literature search, writing the manu-
script  and critical review.

Acknowledgments: The authors would like to acknowledge Prof. Dr. 
Oktay Özdemir, whom we recently lost, for his significant contributions to 
the manuscript. The authors are grateful for the panel and improvements 
to the manuscript’s text and would like to recognize his key input to the 
project. To his greatest memory.

The authors would like to acknowledge Prof. Dr. Dilek Ural. The authors 
are grateful for the panel participation with her clinical experience and 
improvements to the manuscript’s text and would like to recognize her 
key input to the project.

Declaration of Interests: Kızılırmak and Dölek are employees of Amgen, 
Öngen has received honoraria from Amgen for consultancy, Kılıçkap has 
received an honorarium from NovoNordisk for lectures and consultancy 
and from Amgen for consultancy, Abacı has received fees/honorarium 
from Astra-Zeneca, Daiichi-Sankyo, Menarini, Amgen, Roche diagnos-
tics, Mehmet Birhan Yılmaz received institutional research grant/fee 
from Novartis, Bayer, Amgen, Dalcor, Pharmaceuticals, Tokgözoğlu has 
worked as a company consultant for Abbott, Amgen, Bayer, MSD, Mylan, 
Novartis, Sanofi, has received an honorarium from Abbott, Actelion, 
Amgen, Bayer, Daiichi Sankyo, MSD, Mylan, Novartis, NovoNordisk, 
Sanofi, Servier, Pfizer, Recordati, Abdi İbrahim, has participated in a trial 
of Amgen, other authors declare no conflicts of interest.

Funding: This study was supported by Amgen Turkey.

References
1. Turkish Statistical Institute. National health report of 2019. Avail-

able at: http: //dat a.tui k.gov .tr. Accessed Nov 5, 2021.
2. Kayıkçıoğlu M, Tokgözoğlu L, Kılıçkap M, et al. Data on prevalence 

of dyslipidemia and lipid values in Turkey: systematic review and 
meta-analysis of epidemiological studies on cardiovascular risk fac-
tors. Turk Kardiyol Dern Ars. 2018;46(7):556-574. [CrossRef]

3. Doğan  V, Başaran  Ö, Özlek  B, et al. Evaluation of perceptions, 
knowledge and compliance with guidelines in real-life practice: a 
survey on the under-treatment of hypercholesterolemia. Turk 
Kardiyol Dern Ars. 2019;47(7):599-608. [CrossRef]

4. Danchin  N, Almahmeed  W, Al-Rasadi  K, et al. Achievement of 
low-density lipoprotein cholesterol goals in 18 countries outside 
Western Europe: the International ChoLesterol Management Prac-
tice Study (ICLPS). Eur J Prev Cardiol. 2018;25(10):1087-1094. 
[CrossRef]

5. Sözmen K, Ünal B, Sakarya S, et al. Determinants of prevalence, 
awareness, treatment and control of high LDL-C in Turkey. Anatol J 
Cardiol. 2016;16:370-384. [CrossRef]

6. Okoli C, Pawlowski SD. The Delphi method as a research tool: an 
example, design considerations and applications. Inf Manag. 
2004;42(1):15-29. [CrossRef]

7. Cholesterol Treatment Trialists’ (CTT) Collaboration, Baigent  C, 
Blackwell L, et al. Efficacy and safety of more intensive lowering of 
LDL cholesterol: a meta-analysis of data from 170,000 participants 
in 26 randomised trials. Lancet. 2010;376(9753):1670-1681. 
[CrossRef]

8. Boekholdt SM, Hovingh GK, Mora S, et al. Very low levels of ath-
erogenic lipoproteins and the risk for cardiovascular events: a meta-
analysis of statin trials. J Am Coll Cardiol. 2014;64(5):485-494. 
[CrossRef]

9. Mert GÖ, Başaran Ö, Mert KU, et al. The reasons of poor lipid target 
attainment for secondary prevention in real life practice: results 
from EPHESUS. Int J Clin Pract. 2019;73(9):1-9. [CrossRef]

10. Mert KU, Başaran Ö, Mert GÖ, et al. Management of LDL-choles-
terol levels in patients with diabetes mellitus in cardiology practice: 
real-life evidence of under-treatment from the EPHESUS registry. 
Eur J Clin Investig. 2021;51(7):e13528. [CrossRef]

11. Mach F, Baigent C, Catapano AL, et al. ESC/EAS Guidelines for the 
management of dyslipidaemias: lipid modification to reduce cardio-
vascular risk. The Task Force for the management of dyslipidaemias 
of the European Society of Cardiology (ESC) and European Athero-
sclerosis Society (EAS). Eur Heart J. 2019;41:111-188.

12. Cho L, Rocco M, Colquhoun D, et al. Clinical profile of statin intoler-
ance in the phase 3 gauss-2 Study. Cardiovasc Drugs Ther. 
2016;30(3):297-304. [CrossRef]

13. Schmidt  AF, Pearce  LS, Wilkins  JT, Overington  JP, Hingorani  AD, 
Casas JP. PCSK9 monoclonal antibodies for the primary and second-
ary prevention of cardiovascular disease. Cochrane Database Syst 
Rev. 2017;4:CD011748. [CrossRef]

14. Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and clinical 
outcomes in patients with cardiovascular disease. N Engl J Med. 
2017;376(18):1713-1722. [CrossRef]

15. Schwartz GG, Steg PG, Szarek M, et al. Alirocumab and cardiovas-
cular outcomes after acute coronary syndrome. N Engl J Med. 
2018;379(22):2097-2107. [CrossRef]

16. Sarwar N, Sandhu MS, Ricketts SL, Butterworth AS, et al. Trigl yceri 
de-me diate d pathways and coronary disease: collaborative analysis 
of 101 studies. Lancet. 2010;375(9726):1634-1639.

17. Ference BA, Kastelein JJP, Ray KK, et al. Association of triglyceride 
lowering LPL variants and LDL-C-lowering LDLR variants with risk 
of coronary heart disease. JAMA. 2019;321(4):364-373. [CrossRef]

18. Blom DJ, Hala T, Bolognese M, et al. A 52-week placebo-controlled 
trial of evolocumab in hyperlipidemia. N Engl J Med. 
2014;370(19):1809-1819. [CrossRef]

19. Raal FJ, Stein EA, Dufour R, et al. PCSK9 inhibition with evolocumab 
(AMG 145) in heterozygous familial hyper chole stero laemi a 
(RUTHERFORD-2): a randomised, double-blind, placebo-controlled 
trial. Lancet. 2015;385(9965):331-340. [CrossRef]

20. Grundy SM, Stone NJ, Bailey AL, et al. 2018 AHA/A CC/AA CVPR/ 
AAPA/ ABC/A CPM/A DA/AG S/APh A/ASP C/NLA /PCNA  guideline on 
the management of blood cholesterol: a report of the American 
College of Cardiology/American Heart Association Task Force on 
clinical practice guidelines. Circulation. 2019;139(25):e1082
-e1143. [CrossRef]

21. Hines DM, Rane P, Patel J, Harrison DJ, Wade RL. Treatment patterns 
and patient characteristics among early initiators of PCSK9 inhibi-
tors. Vasc Health Risk Manag. 2018;14:409-418. [CrossRef]

http://data.tuik.gov.tr
https://doi.org/10.5543/tkda.2018.23450
https://doi.org/10.5543/tkda.2019.39293
https://doi.org/10.1177/2047487318777079
https://doi.org/10.14744/AnatolJCardiol.2016.7018
https://doi.org/10.1016/j.im.2003.11.002
https://doi.org/10.1016/S0140-6736(10)61350-5
https://doi.org/10.1016/j.jacc.2014.02.615
https://doi.org/10.1111/ijcp.13358
https://doi.org/10.1111/eci.13528
https://doi.org/10.1007/s10557-016-6655-4
https://doi.org/10.1002/14651858.CD011748.pub2
https://doi.org/10.1056/NEJMoa1615664
https://doi.org/10.1056/NEJMoa1801174
https://doi.org/10.1001/jama.2018.20045
https://doi.org/10.1056/NEJMoa1316222
https://doi.org/10.1016/S0140-6736(14)61399-4
https://doi.org/10.1161/CIR.0000000000000625
https://doi.org/10.2147/VHRM.S180496

