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Abstract
Objective: There	are	lack	of	studies	considering	the	suboptimal	management	of	dys‐
lipidemia	 especially	 in	 cardiology	 outpatient	 clinics.	 This	 study	was	 conducted	 to	
assess the patient adherence to cholesterol treatment recommendations and attain‐
ment of low‐density‐lipoprotein cholesterol (LDL‐C) goals.
Methods: EPHESUS	 (NCT02608645)	 is	 a	 national,	 observational	 and	 multicenter	
registry which has been designed as a cross‐sectional study to allow inclusion of 
all consecutive patients with hypercholesterolemia in cardiology outpatient clinics. 
The	present	subgroup	analyses	of	the	EPHESUS	trial	included	patients	with	known	
peripheral artery disease or atherosclerotic cerebrovascular disease, and coronary 
heart disease namely secondary prevention.
Results: The	 present	 analysis	 of	 the	 EPHESUS	 study	 included	 1482	 patients	
(62.79	±	10.4	years,	38.2%	female)	with	secondary	prevention	from	40	sites	in	Turkey.	
Regarding recommended lipid targets for LDL‐C, only 267 patients (18%) were below 
the target of 70 mg/dL. Females were significantly more off‐target when compared 
with male patients (396, 85.5% vs 67, 14.5%; P = 0.017). Moreover, the achievement 
of LDL‐C goal was significantly decreased with illiteracy (233, 19.2% vs 35, 13.1%; 
P = 0.02). Patients who think that the cholesterol treatment should be terminated 
when the cholesterol level of a patient has normalised were higher in the off‐target 
group (34.0% vs 24.7%, P < 0.001). Besides, physician perceptions about LDL‐C goal 
for secondary prevention were significantly related with LDL‐C target attainment.
Conclusions: EPHESUS	is	an	important	study	with	large	population	in	terms	of	rep‐
resenting real‐life practice of the adherence to dyslipidemia guidelines in second‐
ary	 prevention	 patients	 in	 Turkey.	 Perceptions,	 knowledge,	 and	 compliance	 with	
the guidelines for secondary prevention have increased, but it is far below from the 
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1  | INTRODUC TION

A	 strong	 and	 direct	 association	 between	 low‐density‐lipoprotein	
cholesterol (LDL‐C) and cardiovascular morbidity and mortality has 
been demonstrated.1,2 Statins are the first‐line therapy in individuals 
with elevated cholesterol levels,3‐6 based on their efficacy in reduc‐
ing coronary heart disease (CHD) and mortality.

In	Turkey,	CHD	and	stroke	are	the	leading	causes	of	death	and	
disability for both males and females, together causing 35%–38% 
of all deaths.7	Despite	Turkey	having	the	 largest	young	population	
among European countries, prevalence of atherosclerotic vascular 
disease is comparable to the rest of Western Europe.8 Furthermore, 
median age of index coronary events was markedly lower for the 
Turkish	 arm	 of	 the	 EUROASPIRE	 IV	 survey.9 In addition, when 
compared with European data on patients with CHD, incidence of 
elevated levels of LDL‐C above the guideline target was higher in 
Turkey.9 Dyslipidemia is the leading cause of early atherosclerotic 
vascular	disease	in	Turkey.10,11

The	 majority	 of	 multicentre	 studies	 and	 surveys	 of	 guideline‐
based	 LDL‐C	 goal	 attainment	 in	 Turkey	 have	 been	 performed	 in	
academic centres.9,12,13 Standard of care in these tertiary centres 
is	 probably	 higher	 than	 in	 the	 rest	 of	 Turkey.	 The	 Evaluation	 of	
Perceptions,	 Knowledge	 and	 Compliance	 with	 the	 Guidelines	 for	
Secondary	Prevention	in	Real	Life	Practice:	A	Survey	on	the	Under‐
treatment	 of	 hypercholeSterolemia	 (EPHESUS)	 trial	 evaluated	 pa‐
tient adherence to cholesterol treatment and attainment of LDL‐C 
goals	in	Turkey.	We	included	both	secondary	and	tertiary	outpatient	
clinics in our analysis of data from this study in order to provide a 
better representation of daily clinical practice. In addition, only a 
few studies that consider the perceptions of patients or care‐givers 
regarding	cardiovascular	prevention.	Therefore,	we	sought	to	reveal	
the underlying reasons for failure to attain LDL‐C goal levels by eval‐
uating perceptions of patients and physicians.

2  | MATERIAL S AND METHODS

The	EPHESUS	study	(Clinical	Trials.gov	identifier	NCT02608645)	
was a national, observational and multicentre study. It was de‐
signed as a cross‐sectional study, including all patients with hyper‐
cholesterolemia in cardiology outpatient clinics from 40 centres. 
The	rationale	and	design	of	the	EPHESUS	trial	was	described	pre‐
viously.14	The	 local	ethics	committee	approved	the	study	proto‐
col and all participants gave written informed consent. Inclusion 
criteria	included	being	≥18	years	of	age	at	the	time	of	enrollment,	

willing to participate and provide written informed consent, and 
were patients in very high‐risk primary and secondary preven‐
tion of peripheral artery disease, atherosclerotic cerebrovascular  
disease and CHD.

Exclusion criteria included a history of acute coronary syndrome 
within the last 30 days, current pregnancy or those 0‐6 months post‐
partum, renal failure with creatinine levels >265 µmol/L, history of 
liver or muscle disease and those who had not had a lipid profile 
measured within the last 6 months.

Demographic and clinical characteristics were recorded, includ‐
ing age, gender, educational status, medical history relating to car‐
diovascular disease, and classic cardiovascular risk factors, such as 
hypertension, type 2 diabetes and smoking status. Physical examina‐
tion and current treatment for hypercholesterolemia of participants 
were	also	reported.	The	use	of	lipid	lowering	treatment	(LLT)	and	its	
dose	were	noted.	Atorvastatin	at	40	and	80	mg,	and	rosuvastatin	at	
20 and 40 mg daily were considered high‐intensity statin therapies. 

desired	levels	even	in	cardiology	outpatient	clinics.	There	is	a	need	for	patients’	and	
physicians’	education	regarding	the	treatment	of	hyperlipidemia.

What's already known
•	 A	 strong	 and	 direct	 association	 between	 low‐den‐

sity‐lipoprotein cholesterol (LDL‐C) and cardiovascular 
morbidity and mortality. However, there is limited data 
regarding LDL‐C goal attainment for secondary preven‐
tion	patients	in	Turkey.

• Hyperlipidemia is the leading cause of early atheroscle‐
rotic vascular diseases. Statins are the first‐line therapy 
in individuals with elevated cholesterol levels.

• LDL‐C levels are far above desired levels, even in cardiol‐
ogy outpatient clinics, and despite guidelines for inten‐
sive LDL‐C reduction in secondary prevention to levels 
of 0.8‐1.8 mmol/l.

What's new
• Despite extensive evidence demonstrating a clear ben‐

efit from statin therapy, LDL‐C target levels were only 
obtained in 18% of our secondary prevention patients.

•	 The	 major	 parameters	 associated	 with	 a	 failure	 to	
achieve LDL‐C target levels in secondary prevention 
were female gender and illiteracy.

•	 The	 study	demonstrated	 there	was	 a	need	 for	 further	
education of patients and physicians regarding the 
treatment of hyperlipidemia.
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Fasting venous blood was drawn to determine total cholesterol, and 
LDL‐C, HDL‐C and triglyceride levels.

A	 survey	was	 conducted	 on	 the	 perception	 and	 awareness	 of	
both	 patients	 and	 physicians.	 The	 patient‐specific	 and	 physicians‐
specific surveys included 10 and 7 questions on hypercholesterolae‐
mia, respectively (Data S1 and S2).

Subgroup	analyses	in	this	study	used	data	from	the	EPHESUS	
trial that included patients with known peripheral artery disease, 
atherosclerotic cerebrovascular disease and CHD, namely those 
requiring secondary prevention. CHD was defined as a history 
of myocardial infarction, coronary revascularisation or angio‐
graphic evidence of stenosis in one or more coronary arteries 
>50% of the luminal diameter. LDL‐C<1.8 mmol/l (<70 mg/dL) was 
adopted as the treatment goal for patients under secondary pre‐
vention, aligned with the 2016 European Society of Cardiology 
(ESC)/European	Atherosclerosis	 Society	 (EAS)	Guidelines	 for	 the	
Management of Dyslipidaemias.15	 The	 perceptions,	 laboratory	
findings, demographics and clinical characteristics of patients, and 
the perceptions of physicians, were compared with attainment of 
this LDL‐C goal.

2.1 | Turkey's healthcare system

The	healthcare	system	in	Turkey	consisted	of	a	mixture	of	public	and	
private	health	services.	Turkey	provided	national	healthcare	under	
the	National	Health	Insurance	system.	All	residents	registered	with	
the Social Security Institution received medical care free of charge 
from allied hospitals. Statin treatment was effectively free to a sub‐
stantial proportion of patients for secondary prevention. Statin 
therapy could be initiated by primary care physicians; however, more 
complex patients and those requiring secondary prevention dealt 
with a cardiologist.

2.2 | Statistical analysis

Continuous variables were summarised by median and interquartile 
range,	or	mean	±	standard	deviation	(SD).	The	variables	were	tested	
for	normal	distribution	by	 the	normality	 test	of	Shapiro‐Wilk.	The	
Mann‐Whitney U test was used for the analysis of non‐normally 
distributed variables. Categorical variables were expressed as fre‐
quencies	 and	 percentages.	 Univariate	 analysis	 was	 performed	 for	
continuous variables, and chi‐squared or Fisher exact tests were 
applied for categorical variables. Correlation between variables was 
assessed by Pearson or Spearman tests. IBM spss	Statistics,	Version	
21.0	(IBM	Corp.,	Armonk,	NY)	was	used	for	analyses,	and	a	P < 0.05 
was considered significant.

3  | RESULTS

A	total	of	267	(18%)	out	of	1482	patients	had	LDL‐C	levels	below	the	
1.8 mmol/l target set for this study. Four hundred and fifteen patients 
(28%) had LDL‐C levels ranging from 1.8 to 2.6 mmol/L (70‐100 mg/

dL), while 800 patients (54%) had levels >2.6 mmol/L (>100 mg/
dL; Figure 1). Mean age of the population was 62.79 ± 10.4 years. 
Table	 1	 compares	 patients	 below	 the	 LDL‐C	 target	 level	 (on‐target	
group) with those who have not attained this goal (off‐target group). 
Baseline demographics and characteristics were similar between the 
two groups, except for gender and educational status. Male patients 
were significantly more on‐target with regard to LDL‐C levels than fe‐
male patients, with 200 males (19.6%) compared to 67 females (14.5%; 
P = 0.017). In addition, achievement of the LDL‐C goal was signifi‐
cantly decreased by illiteracy, with 233 19.2% patients with higher ed‐
ucation attaining the required level compared to 35 (13.1%; P = 0.02) 
from	the	lesser	educated	grouping	(Table	1).	Moreover,	a	significant	
correlation between illiteracy and female gender was demonstrated 
(r = 0.366, P	<	0.001;	Figure	2).	All	lipid	parameters	were	lower,	and	
statin use was higher in the on‐target group compared to patients in 
the off‐target group (P < 0.001; Figure 3). High‐intensity statin ther‐
apy (atorvastatin 40‐80 mg, rosuvastatin 20‐40 mg) was similar for 
the two groups (282, 35.7% and 95, 40.4%, respectively; P = 0.191).

Statin treatment was most often initiated by cardiologists (1103, 
74%), followed by internists (251, 16.9%), family practitioners (57, 
3.8%) and specialists and neurologist (19, 1.3%). However, 428 pa‐
tients (28.9%) had discontinued statin treatment at least once in the 
past. Negative media information about statins (138, 9.3%) was the 
most common reason for treatment discontinuation, followed by 
problems of drug access (95, 6.5%) and physician recommendations 
(83,	5.6%;	Table	2).

3.1 | Comparison of patients’ perceptions in 
attaining the LDL‐C target

The	patient‐specific	survey	revealed	that	approximately	half	of	the	
patients in the LDL‐C off‐target group (624, 51.4%) were aware that 

F I G U R E  1   Low‐density‐lipoprotein cholesterol (LDL‐C) target 
attainment of the patients

LDL < 70
18%

LDL = 70-100
28%

LDL > 100
54%
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TA B L E  1   Patient demographics, characteristics and comorbid features

Demographic properties, n = 1482 LDL off‐target, n = 1215 LDL on‐target, n = 267 P value

Age,	y 63.2 ± 10.6 63.6 ± 10.8 0.783

Female 396 (32.6) 67 (25.1) 0.007

Body mass index (kg/m2) 28.0 (25.4‐30.9) 27.7 (24.9‐30.4) 0.126

Smoking (%) 316 (26.0) 62 (23.2) 0.344

Place of residence, rural 357 (29.5) 74 (27.7) 0.555

Family history for coronary heart disease 501 (41.9) 112 (42.3) 0.903

Educational status

Illiterate 233 (19.2) 35 (13.1) 0.02

Primary school 544 (44.8) 138 (51.7) 0.04

Secondary school 162 (13.3) 31 (11.6) 0.449

High school 185 (15.2) 39 (14.6) 0.798

University	or	higher 89 (7.3) 23 (8.6) 0.471

Comorbidities

Atrial	fibrillation 79 (6.5) 19 (7.1) 0.715

Chronic obstructive pulmonary disease 205 (16.9) 53 (19.9) 0.245

Chronic renal disease 81 (6.7) 25 (9.4) 0.122

Diabetes Mellitus 471 (38.8) 100 (37.5) 0.690

Hypertension 837 (68.9) 176 (65.9) 0.345

Coronary heart disease 1170 (96.3) 263 (98.5) 0.068

Coronary bypass 307 (25.3) 63 (23.6) 0.568

Congestive heart failure 218 (18.2) 44 (16.7) 0.554

Peripheral vascular disease 66 (5.4) 8 (3.0) 0.098

Carotid arterial disease 120 (9.9) 17 (6.4) 0.073

Stroke/Transient	ischemic	attack 75 (6.2) 10 (3.8) 0.128

Medication

Asetilsalisilic	asid 1017 (83.7) 235 (88) 0.078

Anticoagulant	therapy 76 (6.3) 11 (4.1) 0.179

High density statin 282 (35.7) 95 (40.4) 0.191

Statins 799 (65.8) 237 (88.8) <0.001

Fenofibrate 44 (3.6) 12 (4.5) 0.498

Oral antidiabetics 381 (31.4) 81 (30.3) 0.744

Insulin 187 (15.4) 39 (14.6) 0.747

Beta blocker 944 (77.7) 219 (82.0) 0.119

ACE	inhibitors/ARBs 818 (67.3) 181 (67.8) 0.883

Calcium channel blockers 197 (16.2) 48 (18.0) 0.482

Digoxin 23 (1.9) 6 (2.2) 0.705

Bio‐chemical parameters

Total	cholesterol	(mmol/L) 5.02 (4.30‐5.85) 3.34 (2.95‐3.60) <0.001

LDL cholesterol (mmol/L) 2.90 (2.38‐3.68) 1.5 (1.27‐1.68) <0.001

HDL cholesterol (mmol/L) 1.11 (0.96‐1.32) 1.06 (0.88‐1.27) <0.001

Triglycerides	(mmol/L) 1.76 (1.29‐2.43) 1.46 (1.07‐1.94) <0.001

Fasting blood glucose (mmol/L) 5.94 (5.33‐7.77) 5.94 (5.33‐7.27) 0.993

Aspartate	aminotransferase	(µkat/L) 0.35 (0.28‐0.47) 0.35 (0.28‐0.43) 0.563

Alanine	transaminase	(µkat/L) 0.33 (0.25‐0.48) 0.35 (0.27‐0.48) 0.625

Creatinine	Kinase	(µkat/L) 1.27 (0.75‐2.1) 1.2 (0.65‐2.05) 0.201

Abbreviations:	Ace	inhibitor,	Angiotensin	converting	enzyme	inhibitor;	ARB,	Angiotensin	receptor	blocker;	CV,	Cardiovascular;	HDL,	High	Density	
Lipoprotein; LDL, Low Density Lipoprotein.
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their cholesterol levels were high; however, only 26.6% (79) were 
aware in on‐target group, with the difference between the groups 
being statistically significant (P < 0.001). Even so, only 31.4% of the 
off‐target patients and 37.5% of the on‐target patients knew their 
cholesterol	levels.	(Table	3).

Patients’	 knowledge	was	 better	 in	 the	 on‐target	 group	 com‐
pared	to	those	in	the	off‐target	group.	The	percentage	of	patients	
who thought that treatment should be terminated when the choles‐
terol level of a patient has normalised was higher in the off‐target 
group (34.0% vs 24.7%, P	<	0.001).	The	percentage	of	the	patients	
who thought that long‐term cholesterol medication caused diabe‐
tes mellitus, cancer, dementia, liver or kidney damage was simi‐
lar for both groups. Most of the patients (94.8%) in the on‐target 
group stated that they took their medication every day, compared 
to 73.1% of the off‐target group (P	<	0.001;	Table	4). Notably, there 
was a correlation between taking the medicine regularly as pre‐
scribed and LDL‐C target attainment (r = 0.223, P < 0.001).

3.2 | Comparison of the perceptions of physicians

One question focused on hypercholesterolaemia on the physician‐
specific survey asked, “Was the target LDL‐C level for this patient 
reached?” Of 1473 patients, 260 (21.5%) were not on‐target when 

F I G U R E  2   Educational status among 
gender
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F I G U R E  3   Statin usage ratios and 
LDL‐C target attainment
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TA B L E  2   Reasons of the discontinuation statin treatment on at 
least one occasion in the past (n = 428, 28.9%)

 n %

Media programs 138 32.2

Physician recommendations 83 19.4

Problems related to drug access 97 22.7

Adverse	effects 28 6.5

Resting liver 35 8.2

Reached LDL‐C target 47 11.0

Abbreviation:	LDL‐C,	low‐density‐lipoprotein	cholesterol.
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their physicians thought that they had LDL‐C levels < 1.8 mmol/l. 
Conversely, 17 (6.4%) of the patients were on‐target when their 
physicians thought they had LDL‐C levels > 1.8 mmol/l. Even so, 
physician perceptions were significantly related with LDL‐C target 
attainment (r = 0.582, P < 0.001).

4  | DISCUSSION

Despite extensive evidence demonstrating a clear benefit from 
statin therapy, the LDL‐C target was achieved in only 18% of our 
secondary	prevention	patients.	The	major	 factors	 correlating	with	
a failure to achieve the LDL‐C goal in secondary prevention patients 
were female gender and illiteracy. In our population, nearly two‐
fifths of female patients were illiterate and three‐quarters of illiter‐
ate patients were women. Similar to these findings, two‐thirds of the 
world's	 illiterate	adults	are	women,	according	to	a	United	Nations’	
global report.16 While literacy rates have improved globally, 30% 
of women and 19% of men over the age of 65 were found to be 

illiterate, with those affected not getting the support they need later 
in	life	to	improve	this	component	of	quality	of	life.	There	is	a	strong	
relationship between increased literacy rates and better health and 
healthy behaviours.

Treatment	 of	 LDL‐C	 to	 <1.8	 mmol/L	 (<70	 mg/dL)	 can	 be	 ex‐
pected to confer protection against future cardiovascular disease. 
Therefore,	 intensive	 LDL‐C	 reduction	 in	 levels	 of	 0.8‐1.8	 mmol/L	
(30‐70 mg/dL) should be pursued in subjects with or at high risk of 
CHD.17	The	ESC	lipid	guidelines	focus	on	LDL‐C	as	the	primary	treat‐
ment goal for CHD and emphasise the importance of attaining these 
targets.15 However, a significant proportion of patients in clinical 
practice do not reach target LDL‐C levels.18‐22 For example, in the 
lipid	 treatment	assessment	project	 (L‐TAP),	 consisting	of	4888	pa‐
tients	from	five	regions	of	the	United	States,	target	LDL‐C	levels	and	
lipid parameters were only reached in 18% of patients with CHD.23 
Of patients at very high risk of CHD in the Centralised Pan‐Middle 
East	 Survey	 on	 the	 Undertreatment	 of	 Hypercholesterolemia	
(CEPHEUS),	conducted	in	29	countries,,	only	22.8%	of	participants	
were found to have attained the LDL‐C goal of <1.8 mmol/L (<70 mg/

Questions LDL off‐target LDL on‐target P

• Is your cholesterol level high? yesa 624 (51.4) 79 (29.6) <0.001

• Do you know your cholesterol 
level? yes

381 (31.4) 100 (37.5) 0.054

• If the cholesterol level of a patient 
has normalised, should choles‐
terol treatment be terminated? 
yes

413 (34.0) 66 (24.7) <0.001

•	 Are	exercise	and	diet	safer	and	
more effective than drugs to 
reduce cholesterol level? yes

453 (37.3) 103 (38.6) 0.907

• Does receiving cholesterol medi‐
cation for a long‐time cause liver 
or kidney damage? yes

401 (33.0) 85 (31.8) 0.509

• Does receiving cholesterol 
medication for a long‐time cause 
diabetes mellitus or cancer? yes

117 (9.6) 20 (7.5) 0.427

• Does receiving cholesterol 
medication for a long‐time cause 
dementia? yes

104 (8.6) 27 (10.1) 0.451

• Do you think you have a healthy 
diet? yes

704 (57.9) 178 (66.7) 0.009

aSensitivity 29.6%, Specifity 48.6%. 

TA B L E  3   Questions about patient 
perceptions

Questions LDL off‐target LDL on‐target P

Was the target low‐density lipoprotein cho‐
lesterol	level	for	this	patient	reached?	Yesa

260 (21.5) 248 (93.6) <0.001

If the patient is not on statin treatment, had 
he/she been prescribed statin

•	 Yes,	but	he/she	quit.

403 (33.2) 25 (9.4) <0.001

Does the patient take the statin every day?
• Every day, regularly

560 (73.1) 221 (94.8) <0.001

aSpecifity 78.5%, Sensitivity 93.6%. 

TA B L E  4   Questions about physician 
perceptions
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dL).24	The	results	of	the	European	Action	on	Secondary	and	Primary	
Prevention	by	Intervention	to	Reduce	Events	(EUROASPIRE)	IV	sur‐
vey	 concerning	 LLT	 in	 7998	 CHD	 patients	 similarly	 revealed	 that	
only a fifth of patients had achieved the LDL‐C treatment goals.25 
In	 addition,	 in	 the	 recently	 published	 EUROASPIRE	 V,	 which	 was	
a survey of secondary prevention in Europe, only 29% of 8261 
patients had achieved the LDL‐C target, despite four‐fifths of the 
patients	 being	 on	 LLT,	 mainly	 statins.26 We demonstrated similar 
levels	 of	 LDL‐C	 target	 attainment	 levels	 in	 EPHESUS,	with	 similar	
patient characteristics as the aforementioned studies, namely those 
requiring	secondary	prevention.	However,	results	from	the	Turkish	
arm	of	EUROASPIRE	IV	showed	that	targeted	LDL‐C	levels	were	not	
attained in 91.7% of the patients,9 which was lower than for the full 
Europe	arm	of	EUROASPIRE‐IV	and	for	our	study.	The	differences	
in	 target	 attainment	 in	 this	 study	compared	 to	 the	Turkish	arm	of	
EUROASPIRE	IV	could	be	due	to	the	four‐fold	higher	sample	size	in	
our study, which might represent a more complete representation of 
daily	practice	in	Turkey.

Failure to achieve the LDL‐C target was high in the female pop‐
ulation	in	EUROASPIRE	IV	Europe	(female,	84.4%	vs	male,	79.2%),	
as	well	as	 for	 the	EUROASPIRE	 IV	Turkish	arm	 (female,	100%	vs	
male, 90.1%).9,25	These	findings	were	consistent	with	results	in	the	
current	study	(female,	85.5%	vs	male,	80.4%).	The	basis	for	these	
results needs further assessment. For example, perceptions and 
adherence to the guidelines for secondary prevention might be 
improved by disease‐specific and population‐based educational 
policies.

It has been demonstrated by recent meta‐analysis of epidemio‐
logical studies on cardiovascular risk factors that mean LDL‐C levels 
and	 the	 prevalence	 of	 hypercholesterolemia	 in	 the	 Turkish	 popu‐
lation are lower than for many western populations.11 Despite the 
lower	LDL‐C	levels	in	the	Turkish	population,	the	majority	of	highly	
treatment‐adherent cohorts failed to achieve adequate LDL‐C re‐
duction. In spite of high adherence to therapy, the failure to achieve 
the recommended LDL‐C levels might be due to insufficient dos‐
ing, and the use of low to standard efficacy statins.24	 The	 cohort	
of	Dyslipidemia	International	Study	II	(DYSIS	II)	also	showed	a	high	
prevalence of hyperlipidemia in patients admitted to hospital with 
acute coronary syndrome.27 In addition, achievement of the recom‐
mended LDL‐C goal was found to be unsatisfactory. However, the 
mean statin dosage was low for individuals at very high cardiovascu‐
lar risk.27 Even so, high dose statin therapy was not related to LDL‐C 
target level attainment in this study. High dose statin therapy could 
be detrimental for patient adherence due to a higher frequency of 
side effects.20

In	Turkey,	CHD	mortality	 rates	 fell	by	31%	between	1995	and	
2008, which was similar to falls reported in Western countries. 
Small mortality reductions were also explained by the treatment 
of hypertension (5%), by statin use in primary prevention (4%) and 
by heart failure treatment in hospitals (3%).28 Mortality reductions 
were mostly attributed to a decrease in the prevalence of smoking, 
also explaining approximately 9725 fewer CHD deaths overall.28 
Otherwise, population mean cholesterol did not change significantly 

in	Turkey	between	1995	and	2008,	a	0.02%	increase	in	the	popula‐
tion mean cholesterol level resulting in 355 more deaths.28 Stable 
trends or slight decreases in cholesterol levels were also observed in 
several	other	Eastern	European	countries,	including	Tunisia	and	Iran,	
where statin treatments for primary prevention in people with high 
cholesterol reduced the number of deaths by 725.28 Furthermore, 
Tokgözoğlu	et	 al	 recently	 analysed	patients	with	hypercholestero‐
laemia who had previously discontinued statin treatment on at least 
one occasion.12	 They	 revealed	 that	 approximately	 three	 quarters	
of patients made their decision to stop statin treatment based on 
misinformation from traditional broadcasts about statin side effects, 
and also because they got inadequate information from physicians 
about higher cholesterol levels and related risks. It was shown that 
patients with a higher educational status were more prone to dis‐
continue statin therapy.12	Similarly	in	the	EPHESUS	study,	negative	
information about statin treatment disseminated by media programs 
and problems related to drug access were the most common reasons 
for	discontinuing	treatment.	Awareness	of	physicians	of	the	LDL‐C	
target clearly helped patients attain this level, though specificity in 
the communication should be increased. Patients in the off‐target 
group knew that their LDL‐C level was high; however, the majority 
also believed that treatment should be terminated after cholesterol 
levels normalised. In addition, on‐target patients thought that they 
had a healthy diet.

A	possible	reason	for	the	LDL‐C	target	attainment	being	so	low	
might	 be	 that	 Turkey	 lacks	 nurse	 and	 physician‐based	 prevention	
clinics for patients after myocardial infarction or revascularisation. 
It was shown that specialised prevention clinics were most effective 
for the management of cardiovascular risk factors after acute coro‐
nary syndromes.29	The	data	of	EUROASPIRE	III	for	the	Turkish	sub‐
group revealed that more than half of the patients showed increased 
physical activity, and only 7.3% were involved in the cardiac rehabil‐
itation program after the index event. In comparison with European 
results, these levels were markedly low.13 More closely monitored 
and regular follow‐up in outpatient clinics, which specialised in sec‐
ondary prevention, would likely be more successful compared with 
standard clinics.

4.1 | Limitations

Despite	 the	 relatively	 large	 sample	 size,	 this	 study	 only	 provided	
a snapshot of patient characteristics; therefore, it did not provide 
information regarding the course of hyperlipidemia and outcomes. 
However, it provided clinical data regarding LDL‐C target attainment 
during	secondary	prevention.	The	study	was	conducted	in	cardiol‐
ogy outpatient clinics because it was expected that the frequency 
of follow‐up and those reaching the LDL‐C target level would be 
greater than in primary care and internal medicine clinics, which 
might	have	limited	coverage	in	Turkey.	However,	participating	insti‐
tutions	were	 geographically	widely	 distributed	 across	 Turkey,	 and	
both	secondary	and	tertiary	centres	were	represented.	The	fact	that	
patient consent was obtained, might lead to the selection of a more 
motivated	population,	inducing	a	positive	selection	bias.	This	same	
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bias	might	also	be	applied	to	the	participating	physicians.	The	ques‐
tionnaires used in this study were only for exploratory purposes, and 
were	not	validated	for	the	Turkish	population.	There	are	no	data	on	
the use of proprotein convertase subtilisin/kexin type 9 serine pro‐
tease	(PCSK9)	inhibitors,	because	of	problems	with	reimbursement	
and	approval	for	use	in	Turkey.

5  | CONCLUSION

EPHESUS,	 besides	 its	 large	 population,	 was	 an	 important	 study	
in assessing adherence to dyslipidemia guidelines in secondary 
prevention	 patients	 in	 Turkish	 outpatient	 clinics.	 Even	 though	
LDL‐C levels <1.8 mmol/L (<70 mg/dL) have been shown to confer 
protection against future cardiovascular events, this target was 
achieved in only 18% of our study population. Female gender and 
illiteracy were major obstacles to LDL‐C target attainment in sec‐
ondary prevention patients. Negative information about statins, 
disseminated by the media and problems related to drug access 
were the most common reasons for discontinuing treatment. 
Health care policies, including accurate media coverage, should 
aim to improve awareness of the reasons why patients and physi‐
cians are not currently able to achieve recommended LDL‐C levels. 
Educational strategies are more efficient and cheaper than new 
drug development. In addition, governments with an interest in 
removing barriers to health‐related target attainment should make 
reducing illiteracy a priority.
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