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Abstract

Objectives and methods: DETECT is a cross-sectional study of 55,518 unselected consecutive
patients in 3188 representative primary care offices in Germany. In a random subset of 7519
patients, an extensive standardized laboratory program was undertaken. The study
investigated the prevalence of cardiovascular disease, known risk factors (such as diabetes,
hypertension and dyslipidemia and their co-morbid manifestation), as well as treatment
patterns. The present analysis of the DETECT laboratory dataset focused on the prevalence
and treatment of dyslipidemia in primary medical care in Germany. Coronary artery disease
(CAD), risk categories and LDL-C target achievement rates were determined in the subset of
6815 patients according to the National Cholesterol Education Program (NCEP) ATP III
Guidelines. Results: Of all patients, 54.3% had dyslipidemia. Only 54.4% of the NCEP-
classified dyslipidemic patients were diagnosed as ‘dyslipidemic’ by their physicians. Only
27% of all dyslipidemic patients (and 40.7% of the recognized dyslipidemic patients) were
treated with lipid-lowering medications, and 11.1% of all dyslipidemic patients (41.4% of the
patients treated with lipid-lowering drugs) achieved their LDL-C treatment goals. In
conclusion, 80.3% of patients in the sample with dyslipidemia went undiagnosed, un-treated
or under-treated.

Keywords: Dyslipidemia; Cardiovascular risk; Coronary heart disease; Lipid disorders; Risk
factors; Prevalence


https://core.ac.uk/display/236368459?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1. Introduction

A recent evaluation of the Framingham and the Third National Health and nutrition
examination survey (NHANES III) datasets revealed that more than 90% of coronary artery
disease (CAD) events occurs in individuals with at least one of the five major CAD risk
factors: hypertension, elevated low-density lipoproteins, low high-density lipoproteins,
glucose intolerance and smoking [1]. Dyslipidemia thus is among the key risk factors for the
development of cardiovascular disease.

Despite minor differences in the definition of dyslipidemia and the goals of treatment between
the major guidelines, the targets are being lowered for total cholesterol (TC) and LDL
cholesterol (LDL-C). Recently, the European guidelines on cardiovascular disease prevention
in clinical practice recommended a TC of below 190 mg/dl (5.0 mmol/l) and a LDL-C of
below 115 mg/dl (3.0 mmol/l) for the general population. In dependence of the total
cardiovascular risk and treatment success only lifestyle therapy or additional drug treatment is
recommended. In patients with clinically established coronary artery disease (CAD), other
cardiovascular diseases (CVD) or diabetes mellitus the recommended goals are even lower:
TC <175 mg/dl (4.5 mmol/l) and LDL-C <100 mg/dl (2.6 mmol/l) [2]. The current National
Cholesterol Education Program (NCEP) guidelines recommend the following LDLC levels:
<160 mg/dl (4.1 mmol/l) in subjects with zero to one risk factors; <130 mg/dl (3.4 mmol/l) in
subjects with two or more risk factors and a 10-year risk for hard CAD (myocardial infarction
or CAD death) less than 20%; <100 mg/dl (2.6 mmol/l) in patients with CAD or CAD
equivalents such as diabetes mellitus or a 10 year-risk for CAD greater than 20% [3]. In the
UK, the LDL-C goals for patients at risk are even lower (British Hypertension Society
guidelines) [4]. The NCEP coordination committee, encouraged by the results of recent major
statin trials, recommended a goal for LDL-C of less than 70 mg/dl (1.8 mmol/l) in patients at
very high risk, at least as a therapeutic option [5].We expect these therapeutic options to be
changed into guidelines as soon as the results of two large outcome studies are available. One
is the treating to new targets (TNT) study, which has already been published. It revealed that a
further decrease in the LDL-C blood level from 101 mg/dl (2.6 mmol/l) to 77 mg/dl (2.0
mmol/l), achieved with a higher statin dosage (80 mg atorvastatin versus 10 mg atorvastatin)
significantly lowered the relative risk for the combined cardiovascular endpoint by 22%
(absolute risk reduction 2.2%, NNT 46) [6,7]. The second study is the incremental decrease in
end points through aggressive lipid-lowering (IDEAL) study. This study compares
conventional-dose statin therapy (20 or 40 mg simvastatin) with a more aggressive regimen
(80 mg atorvastatin). It thus addresses the question whether achievement of LDL-C levels
below 70 mg/dl translates into a continuing reduction of cardiovascular risk [8].

In sharp contrast to the increasing awareness and stricter cut-offs in the European and US
American guidelines for the treatment of dyslipidemia, comparatively little is known about
the actual situation in the setting for which most of those guidelines have been developed,
namely the primary care sector. For example, in Germany only limited data on the prevalence
and the distribution of risk factors are available. Most surveys have examined the prevalence
and treatment patterns in patients at risk [9] or in a regionally clustered fashion such as
PROCAM or MONICA or others [10-16], and many are partly out of date [8—14]. Against the
background of the rapidly changing guidelines and treatment environment, a remarkable need
exists for comprehensive data from large studies on the prevalence of dyslipidemia, its
recognition and control in primary care practice. This need prompted us to initiate a nationally
representative largescale epidemiological study (DETECT) [17,18] to assess the prevalence of



dyslipidemia, other cardiovascular risk factors, and dyslipidemia management patterns in
primary care.

In this paper we examine: (1) the point prevalence of treated and untreated dyslipidemia in
primary care; (2) modalities and efficacy of treatment; (3) associations between dyslipidemia
and CVD.

2. Methods
2.1. Design

DETECT is a large, multistage cross-sectional study of 55,518 unselected consecutive
patients (59% women; mean age 53.9 years) in 3188 primary care offices in Germany (73%
general medicine and 27% internal medicine) with a prospective 12-month component in a
random subset of 7519 patients, characterized additionally by an extensive standardized
laboratory program with focus on CV risk assessment. Patient self-assessment and physician
assessment were obtained for each patient. Further details are available at http://www.detect-
studie.de. The rationale and design for DETECT, baseline characteristics and preliminary
prevalence data have been published by Wittchen and Bohler et al. [17,18]. In 7376 out of the
random subset of 7519 patients complete lipid and lipoprotein analyses were performed. Due
to the lower and upper age boundaries of the Framingham risk score tables, Framingham risk
scores were calculated only in the subset of 6815 patients within the age range of 2079 years.
A comparison of the sub-sample of 6815 patients to the total sample of 7519 patients revealed
no relevant differences for age, sex, clinical diagnosis, BMI, smoking and alcohol
consumption between both groups.

2.2. CAD risk categories, dyslipidemia and diabetes definitions

CAD risk categories and subsequent LDL-C goals were determined according to the National
Cholesterol Education Program (NCEP) ATP III Guidelines (Table 1). Ten-year risk for hard
CAD (MI and CAD death) was calculated according to the Framingham risk score.
Dyslipidemia was diagnosed if LDL-C levels exceeded the target values demanded by the
NCEP risk classes I-1I1, or if there was a clinical history of dyslipidemia (physician diagnosis
or a prescription for lipid-lowering medication). The risk classes were defined as follows.
NCERP risk class I: 0 or 1 risk factor; NCEP risk class II: 2 or more risk factors, or 10 year risk
<20%; NCEP risk class III: 10 year risk >20% or a diagnosis of CAD or previous stroke or
symptomatic carotid stenosis or peripheral arterial disease (PAD). NCEP risk factors
included: cigarette smoking, hypertension (BP >140/90mmHg or a prescription for
antihypertensive medication), low HDL cholesterol (<40 mg/dL), family history of premature
CAD (CAD in male first-degree relative <55 years; CAD in female first-degree relative <65
years), age (men >45 years; women >55 years) [3]. Due to a recent publication by Hense et al.
[19], which reported an overprediction of the CV risk in Germany by using the Framingham
score, we additionally performed the PROCAM risk calculation for dyslipidemia prevalence
estimations as well.

Diabetes was defined according to the guidelines of the American Diabetes Association
(fasting plasma glucose >126 mg/dl, no caloric intake for at least 8 h) or clinical history

(physician diagnosis or prescription for an antidiabetic medication).

2.3. Blood pressure measurements



Blood pressure measurements were performed according to the guidelines of the German
Hypertension Society.

2.4. Lipids and lipoproteins

Fasting blood samples were collected and shipped by courier within 24 h to the central
laboratory at the Medical University of Graz (Austria). Clinical chemical parameters as well
as cholesterol, triglycerides and lipoprotein (a) [Lp(a)] were determined on a Roche Modular
automatic analyser. Lipoproteins (HDL, LDL and VLDL) were determined
electrophoretically on the HELENA SAS-3/SAS-4 system. Haemoglobin (Hb) Alc was
determined chromatographically on an ADAMS HA 8160 analysing system. For all
parameters, reagents and secondary standards were used as recommended by the
manufacturers.

2.5. Statistical analyses

Prevalence estimates were based on the assessment of the laboratory subset of unselected
consecutive primary care attendees in the participating centers on the study day and are thus
point prevalence estimates. The data were weighted to adjust for non-response and differences
in the laboratory sampling process between the laboratory sample and the main study sample.
Using cross tables, frequency distributions and descriptive statistics, we compared the
distributions of variables among all categories. All statistical analyses were conducted with
the software package STATAS [20].

3. Results
3.1. Patient population

A total of 4086 patients (54.3%) out of the 6815 patients with complete Framingham risk
classification were identified as dyslipidemic by the criteria of the NCEP ATPIII guidelines.
Only 1170 patients received lipid-lowering medication (27% of all patients with
dyslipidemia).

Among those with dyslipidemia, patients treated with lipid-lowering (LL) drugs were older,
smoked less, had a lower total cholesterol, a lower LDL-cholesterol and slightly higher levels
of triglycerides than those not receiving LL drugs. In the latter, more patients had HbAlc
serum levels over 6.5% and more patients with fasting plasma glucose levels over 126 mg/dl.
The rates of overweight and obese patients, the amount of alcohol consumed, serum creatinine
levels and blood pressure and heart rate were comparable between groups. Based on physician
diagnosis, the medically treated group had significantly higher rates of patients with metabolic
and cardiovascular diseases such as diabetes, hypertension, myocardial infarction, stroke and
atherosclerotic diseases (CAD or carotid stenosis or PAD). Interestingly, only 45.4% of the
dyslipidemic patients without lipid-lowering treatment were classified by their physicians as
being dyslipidemic compared to 82.0% in the group treated with lipid-lowering compounds.

Table 2 summarizes the demographic characteristics and medical history of the total sample
(n = 6815), the group of patients with NCEP dyslipidemia, and the groups of medically

untreated and treated patients.

3.2. NCEP risk classification



Of the patients with NCEP dyslipidemia, 20.8% were classified as NCEP risk class I, and
27% as NCEP risk class II with no major difference in gender, 52.2% were classified as
NCERP risk class III with a higher portion of men. The age distribution of dyslipidemia shows
a continuous increase with age; the majority of patients with NCEP dyslipidemia are over 50
years old. Only 0.5% of the dyslipidemic patients were younger than 30 years, mostly
classified as NCEP risk class I or II.

In the group between 20 and 29 years of age, 15.4% of patients were within NCEP risk class
I11. The proportion of patients within NCEP risk class III continuously increased with age and
represented the majority of patients in the age group between 50 and 59 years. In the age
group between 70 and 79 years, most patients were classified as NCEP risk class II1 (86.2%).
Men were more frequently classified as NCEP risk class III compared to women and achieved
this NCEP risk class at an earlier age. Table 3 and Fig. 1 lists the age and sex dependent rates
by ATPIII NCEP risk classes I-111.

3.3. Assignment of dyslipidemia diagnoses

Only 2387 (54.4%) of the of 4086 NCEP dyslipidemic patients were diagnosed as
‘dyslipidemic’ by their physicians, with no major gender differences. The frequency of being
diagnosed as dyslipidemic increased with age, ranging from 22.8% in patients in the age
group 20-29 years to nearly 60% in the age group 60—69 years (Table 4a). The rate of
diagnosed dyslipidemia was higher in NCEP risk classes I and I1I compared to NCEP risk
class II (61.5% and 57.4%, respectively versus 43%).

3.4. Treatment rates

A total of 1170 (27%) (Table 4a) of the NCEP dyslipidemic patients and 976 (40.7%) (Table
4b) of the recognized dyslipidemic patients were treated with lipid-lowering medication. The
majority of the recognized patients received additional lifestyle interventions (70%) with a
higher rate in men than women, which significantly increased with age (Table 4b). Especially
inNCEPrisk class I, significantly more men than women received lipid-lowering treatment
(26% versus 16.3% and 35.9% versus 20.2% in the recognized patients) mostly in the age
group between 30 and 59 years. In NCEP risk classes II and III, no major gender or age-
related differences were observed, except for an approximately 10% higher rate of lipid-
lowering treatment in men compared to women in the NCEP risk class III, across the age
groups from 40 to 69 years.

3.5. LDL-C goal achievement

Only 41.4% of patients treated with lipid-lowering drugs were at their target level for LDL-C
(11.1% of all dyslipidemic patients, respectively). Men achieved their goals more frequently
than women (Table 4a). In NCEP risk class I, significantly more patients achieved their target
level than did those in NCEP risk classes II and III (13.2% versus 8.6% and 11.7%,
respectively).

A total of 10.8% of all patients achieved their NCEP LDL-C goal without any lipid-lowering
treatment. Most of these patients were in the age group between 20 and 49 years, and women
achieved their goals without treatment more frequently than men (Table 4a). This effect can
be found throughout all NCEP risk classes. The proportion of these patients was higher within
NCERP risk class 1 (31.6%) compared to NCEP risk classes II and III (8.7% and 3.6%,
respectively). Table 4a and Fig. 2 summarize the categories and age and sex-dependent rates



of dyslipidemia diagnosis, lipid-lowering treatment and goal achievement for LDL-C, Table
4b summarizes the rates and types of lipid-lowering intervention for patients with clinically
diagnosed dyslipidemia.

3.6. Under-recognition and under-treatment of dyslipidemia

Of all patients with NCEP dyslipidemia, 45.6% have not been identified by their treating
physician as dyslipidemic; 21.4% have been recognized but not treated with lipid-lowering
drugs; 13.2% have been recognized and treated but have not achieved their treatment goals.
Dyslipidemia in the elderly was unrecognized less frequently; however, these patients were
more frequently under-treated and showed significantly lower goal achievement rates
compared to younger patients. The recognition rates were significantly better in patients with
MI and PAD and only slightly better in patients with stroke, hypertension and diabetes
mellitus. The treatment rates were better in patients with MI and stroke (only 13.6% and
20.9% of the patients were recognized but not treated with lipid-lowering drugs compared to
21.4% overall). Goal achievement was worse in patients with CV diseases or in patients at
high risk. The rates of treated patients not at goal were worse in patients with MI, PAD,
stroke, hypertension and diabetes mellitus. Table 5 shows age-dependent rates for under-
recognition, under-treatment and under-achievement of goals for dyslipidemia in all patients
with NCEP dyslipidemia and subgroups with CV diseases and distinct CV risk factors.

3.7. Unmet needs

Dyslipidemia without diagnosis from the treating physician or with inadequate or no lipid-
lowering medical treatment (‘unmet needs’) were present in 80.3% of all patients with NCEP
dyslipidemia, with no major differences across the age clusters. The majority of unmet needs
result from patients with unrecognized disease (45.6% of the NCEP dyslipidemia patients)
(Tables 6a and 6b).

3.8. Drug treatment

In the group of patients with treated dyslipidemia, the most frequently used lipid-lowering
(LL) drug classes were statins (87%), followed by fibrates (10.2%), ezetimibe (4.4%), omega-
3-FAs (4.1%), nicotinic acid derivates (1.6%) and bile acid sequestrants (0.4%). The rates for
fibrates were lower in NCEP risk class I (6.1%) than in classes II and III (12.6% and 10.5%,
respectively). The rates for the use of statins were higher in the NCEP risk class III (88.9%)
than in I and IT (83.8% and 81.9%, respectively) (Fig. 3).

A total of 92.9% of the patients treated with lipid-lowering drugs received one, two (6.5%) or
three (0.5%) different lipid-lowering compounds. Double combinations were mostly statin—
ezetimibe combinations (3.1%) and statin—fibrate combinations (1.5%). Triple combinations
were very rare and mostly statin-ezetimibe—omega-3-FA combinations (0.2%) (Table 7).
Exactly 14.1% of all recognized patients received only lipid-lowering drugs; 50% received no
lipid-lowering drugs but did receive lifestyle interventions; 35.9% were treated with both
approaches. The combined approach was used significantly more frequently in NCEP risk
class III compared to classes I and II (Fig. 4).

4. Discussion

The present study had four key findings. First, in a group of unselected patients attending a
primary care practice, approximately 50% could be classified as having a NCEP dyslipidemia.



More than half of these patients were classified as being in the NCEP risk class I1I, and more
than 60% were aged 60 years or older, with a continuous increase of dyslipidemia with age.
Second, the prevalence of dyslipidemia merely based on physician diagnosis should be
considered with caution. Only half of the NCEP-classified dyslipidemic patients in our sample
were diagnosed as ‘dyslipidemic’ by their physicians. Third, the treatment and goal
achievement rates for dyslipidemia were low. Only around 40% of recognized patients and
only a quarter of all NCEP dyslipidemic patients were treated with lipid-lowering
medications, with a significantly higher treatment rate in men compared to women. And
fourth, only around 40% of the patients treated with lipid-lowering drugs achieved their
NCEP treatment goals for LDL-C (10% of all dyslipidemic patients). In general, dyslipidemia
in the elderly is more frequently diagnosed, but it is less frequently medically treated and at
goal in this group. Compared to the overall group, the recognition and treatment rates in
patients with CV diseases and diabetes were better, although goal attainment was worse.
Interestingly, a remarkable number of the recognized dyslipidemic patients (14%) were
treated solely with LL compounds without additional lifestyle intervention, which should be
the basic therapy for these patients. The treating physicians however did not provide reasons
for this decision and the corresponding patient data did not contain any other measure of
lifestyle intervention indicating that this has been done by intention (missing knowledge or
ignorance of guidelines or simply patients non-compliance).

Unmet needs (no recognition of dyslipidemia, no or insufficient medical treatment) have been
identified for approximately 80% of the dyslipidemic patients, with under-recognition as the
major cause (approximately 45%).

These figures are alarming. If these point prevalence results are extrapolated to the entire
patient population attending the over 60,000 primary care settings in Germany on an average
day, around 1.8 million patients with dyslipidemia are seen by primary care physicians, but
only 500,000 are treated with lipid-lowering drugs and only around 50,000 are at goal.

When these data from the primary care sector are compared to findings from population based
cohort studies such as MONICA [11], PROCAM [10], or GRIPS [22], obviously more
patients are suffering from dyslipidemia, even if different definitions for dyslipidemia have
been used, such as the TC/HDL-C ratio in the MONICA cohort from 1984 to 1992. Our data
however, in contrast to these investigations are representative for the entire primary care
sector, and thus more relevant and applicable to daily life situations in clinical practice.

Moreover, the dyslipidemia prevalence assumptions used in our evaluation could even be
worse. If we used the lower LDL-C goals of <70 mg/dl for patients at very high
cardiovascular risk recommended by the British Hypertension Society (BHS guidelines) in the
UK or published as a therapeutic option from the Coordinating Committee of the National
Cholesterol Education Program (NCEP ATP III) in the USA, the numbers would be even
higher [4,5]. There is an unequivocal agreement about the LDL-C goal of below 100 mg/dl
for patients with CAD in the major guidelines [2,3,23]. They differ regarding
recommendations for the prevention of cardiovascular events in asymptomatic high risk
patients, notably in the strategy to be used for the risk assessment. For patients with lower
NCERP risk classifications, for example, the European guidelines recommend an optimal LDL-
C level of below 115 mg/dl, which would increase the estimate of dyslipidemic patients
tremendously [2].

On the other hand, an overprediction of the Framingham risk function of approximately 50%
could be shown in an evaluation of the German MONICA and PROCAM cohorts, which



would mean a lower effective cardiovascular risk with accordingly higher LDL-C goals and
thus lower prevalence rates for dyslipidemia in these patients. These results suggest the
PROCAM risk calculator may be more appropriate for a German population [19]. Thus we
felt it appropriate to calculate patient risk with the PROCAM risk calculator as well [19,21].
Using the PROCAM calculator for our population, we found slightly higher prevalence rates
of dyslipidemia (57% PROCAM versus 54.3% Framingham), an identical physician diagnosis
rate (54.4%), and similar treatment and goal achievement rates for dyslipidemia. ‘Unmet
needs’ could be found in even more patients (82.3%) compared to the Framingham-based
assessment (80.3%). Thus our data did not reveal any meaningful difference between the
PROCAM and the Framingham risk calculations, clearly in disagreement with the findings by
Hense et al. [19].

In our study, we used the Framingham-based NCEP guidelines for the definition and
classification of dyslipidemia. The variety of national and international guidelines and
definitions for those risk factors, however, requires additional comparative evaluations of data
sets, especially in the primary care sector, to see which of the different guidelines and
definitions best reflects the situation in Germany [23].

Of course the recommendation for lipid-lowering therapy as a minimum requirement for each
patient with dyslipidemia would have tremendous cost implications, and health care systems
have to carefully consider feasible ways to translate treatment recommendations into practical
and cost-effective guidelines. This highlights the urgent need to further identify populations at
risk which benefit in particular of lipid-lowering treatments, as the ASCOT study just recently
did.

In ASCOT, a population at risk (N= 10,305) defined as patients with hypertension and
additional risk factors (e.g. mean LDL-C level 130 mg/dl), underwent lipid-lowering
treatment with 10 mg of the HMG-CoA inhibitor atorvastatin and achieved a highly
significant 36% reduction in combined cardiovascular risk (absolute risk reduction 1.1%,
NNT 91) [24]. More realistic outcome trials with populations similar to the real-life primary
care population such as used in ASCOT and performed in Germany are the next logical steps
in translating the results from drug studies in highly controlled settings into daily clinical
practice.

In summary, our results indicate that a significant proportion of patients in primary care are
dyslipidemic and thus at increased risk for cardiovascular events. However, lipid-lowering
therapy in this group of patients seems to be sub-optimal, clearly indicating the need of
concerted efforts to improve treatment rates for elevated blood lipids.

Given the high prevalence of dyslipidemia in primary care, low recognition rates, low medical
treatment and goal achievement rates, much could be achieved if recognition and subsequent
treatment rates would increase and goal attainment, especially in secondary prevention, would
improve. Plenty of room remains for improvement in prevention and treatment of
cardiovascular disease in the primary care sector, as a pivotal part in the health care system.
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Hypeslipidemia IET (A3 2357 (35.5) B411 (#5.4) SIG{E2L0)
THahelies melie ype 2 TISI{13T) 10E2 (713.4) ol (20 Ty 32430.6)
Hyperiension IT2 348 2134 (ML) BT (. ) TB4{E5.T)
LvH" AR5 ST TEI{ET) 152{ILE)}
CAIF 31109 T (17.7) ELETH T ] 20379
ME 3I26§4.2) 30T 1H T(1E) ZL4{IR.0)
Camlid sendesis (1.4} LI ITiLE) T2{&0)
Semie e TER | IR 4.9 1Z2{3E) pLeE L]
PAD® 12I{LE) 205 (65 DELE) 10 E2h
Adheroaciemiic disese (CAL oF 0161300 933 (HLT) 432123 SHH4LT)
camiid srmosis or PAIY)

 Digiz shown e mean (5000

® LVH: left veairicular by periopiy.
© ALY ooonary eriery disease.

* Ml myocantial infarclion

© PALC peripheml adery disease.



Tahde 3

Age and sex-def rales of dysHp by NCEP risk cles
Total 0T paurs 3030 yoars A0 40 yamrs 5050 years GO e 079 years
N (%) Ni{%) N %) N (%) N () N (%) N (%)

Tiolml A0 [ 100U II M) TE3 (45) S {113) HIE (0.3} 1447 (35.4) 13E3 (16.5)
NUEP sk clex 1 EX1 [HLE) DL TT{40T) 189 (36.1) 1960 (2.7 5 16E) TZ3CT06)
RUEP risk closs 11 1040 {2700 D ELE) SE{344) 1684 (32T 29 (3.7 I {2BT) 150014.8)
NCEP sk clees 10 TI{5LY) Ai154) 4E (2500 17031 369 (416 EX {45 B10(T3.6)

Pemale IS (o 12 i) 7 {43} M3 408 (196} TEL {348 619 (283}
NCEP sk cleex 1 0T [ HLE) 5417 4T(467) 127 (51.4) 152 (3.0 15225100 T La)
NCEP sk cleess [T 5TE(I.T) A3 2E{3I%T) 2 (259 12T (X1} M5 380 12 (1%
HUEP risk cless [T 0420} IZLT IT{1T.9) 33 (2LE) 129 (30 35 (405 408 6k 1)

Mok bl b et i] pLey (el 5] ™ {33} TG 145 420 (Z1.6) S A5 A6 (3.1}
NUEP risk clms 716 (11.6) £ (L5 IA5{I5T) 2 (F6) 38 (0E) =3 (7.0 2453}
HUEP risk cless 11 452 (15.3) 5(49.2) 303300 102 (3E.T) 142 (35.3) 143 {22.5) 3E (8.5}
NUEP risk closx 111 1233 {632} 1(E3) 31¢{31.3) 112 3ET) 280 (%1% 457 {F3) 402 (B5I)

Tahie 42

Rales for clinically disgaosed dyslipidemiz, patisnts with lipid-iowering dnig teatmenl, goal stginment and palicals schicving their poals without dnig

Ireaimenl

Cliniclans disgnoss Liptd-lowering treaiment® Al poal with LI eaiment Al gnal withoul 11 ireatment
N (%) M%) N (%) N (%)
Talal ATEG I3ET (M.4) L1700 C27 403 40110} 471 {10E)
29 g &ZLE) 173 LOp{ ey 4{154)
30-39 183 P10 e | 13 {0} JR(1IET)
445 323 205 (&7 W (LG4 42 (13} 93{15T)
50-59 228 AR5 (510 I8 (15.0) 6 (108} BE (L)
Lo 1447 B0 (55.8) 452 (H9) 154120} IST {10y
T 1oa3 GBS (S ITT 339 149{133) M {ET)

Frmals i L 1267 (5565 528 (13.3) 70T {134
2% 12 X4 4] 0135, 0 {0y 18700
-39 a7 A S0 4 3.0) 2{L.T} 21 {21.4)

A4 47 TIT (45.1) % (1.5} 15 {54} 63 (22T
30-59 408 245 (559 T (16} 35 (1.5} 62143}
a5 T52 A5 (568 19% (152} 1 {105 D411}
-T% &19 390 (00 218 34.1) 240133) ]|EI
Mlale 15461 T (531 G2 (31.0) D57 (12T} 171 EEL)
M-19 10 348y DTy 0 {0y 3245
30-3% L] 4T (4L 18 (he.y 11 {LEy 17 {1555
A4 s 138 (44.3) S 2.6 I7 {909 3095
S0-3% 420 240 [ ST.4) 147 (32.9) &1 {137} 26 (5.5
-5 5 417 (568} 253 (35.0) 103 (14.00 63 (RS
T-T% 4 IT5(51.3) 153 (33.7) &5 {133) IZ0E)
W= 1350 paiients irealed with ipid-iowering medication hul nat reoognieed by cHnsclan.
Tabie 4b
Fales and bypes of interventions for paiienls with cHnically diagnosed tysBpidemia
Clinklars diagnosis Dy lipdd -loewering Oaly | sty Hoth nlervenikons Any lnfereeniion Any Bpdd-lowering
(m=23ET) Eeaiment (A =271} InmlzrveniSion (=974 [LEr 1] i =155 treatmenl (& =9T76)
N N (%) W (%) N {5 N (%} N (%)

Tolal 1337 ITI{11.5) 04 0N MWE{I¥T) TS0 (1.5 76 (40,7
H-29 L Ok 4 BTS) 1 {163} 5 (3LE) 10153}
-39 L 551} 61 15{1%3) % (ELI) 2003y
4049 ] 11§4.1} 126 (471} 6 (2600 S (TTZH TR0}
HL5F 435 50/(10.4) HIT LT 139 (28T) 96 (81.3) 1B (386
[ E& 103 {121} IS5 (B0, 6T {304 TIT (B34) ITZ(4LS)
-7 L] 100 {15.5) 123 {334} H5{315 533 (B0.E) 5474}

Female 1267 LB {3} 563 (4L T3 BONES: (79 2H 485 [2L6)
M2 3 0T} 14333} 1{333) T(SATH 10333}
-39 40 1{LE} A5{TIS) Zi4L) 3= (7750 I 5W
A-4% b ERFE] 0 {510y 23{17E) TE (T ZOCIT)
-39 246 15 {6i.Z) U110 (455 32110 1ED (TLE) 69 (IT.3)
212 452 41{E.T)} 10 40T I24(27.1) IT4 (B14) T (35.8)
-1 350 SB{15.4) 140 (359 123{31.00 IZT(ELE) 1EZ (454}

Melale 114 133{13.9) 411 (30.5) ATE (338 4T (3400 330 (476
M2 0Ty ERp Lot o 3 {100.) g ki f]
-3 47 4 {8.6) (51T 13{268) 41 (ET.1) 17 (35.4)
449 138 B{E.T) 0 (A2 H) 45{3373) 113 (BLE) 53300
S0-5% 2400 I5{1LE) G (FH) A% {355 20 B0y 120 (50.3)
-5 417 &5 [15.5) 145 (L) 143 (3400 353 (244 20E (49.8)
-7 75 41 {15.5) B3 {290 9Z{33T) 216 (T340 123 (4.7




Tabie 5

Age-iependent wder-eongnision md uader-lreaiment of dysBpademia in disting CV disesse and CV risk facor groups

Tioksd W29 years 3039 years 4049 years 5059 years G650 years -0 years
N %) N (%) N (%) N (%) N (%) N (%) N (%)
Tiokml AL (100100} T 0 133 (4.8) 523 (13.6) RIE (ML) 1447 (34.T) 10E3 {15.E)
NR LGN (45.6) 16 (77.2) ET (53.0% 258 (35.3) T (45.9) 5TH (43.2) A1E (41.2)
RNT 540 (21.4) 13T 3 (15.5) 23 (156) 2 (23.4) 240 (LT 259 (ZL)
WTHNG 5% (132) 10T 90 43773 149 (12.1) 2T (14.4) 195 (17.5)
M1 ECTRG T L] LT 21(7.0) 4E (15.4) 114 (36.3) 123 (41.3)
NE T2{24T) L] a0 4(21.5) 10 2Ly IT(241) AT
RNT 43 (138 L] L] 5 (ML) Ti148) 15128y 16 (12.8)
WTNG 91 (30.2) L] a0 A{IRT) 17 (X508 30T 40 (310}
SHoke 127 (1000 L] 4(1.5) T (313} 0 R1Y /S (373 M (43F)
2240.4) L] 1(328) A (7.5) D3] 3 (3T 3 (41.9)
RNT 40209 L] 3 73] 1{127) 5{15.9) 0 (L5 0 (19T}
RTHG 34234 L] LT 2{19.9) Ti224) 23 (261} 2T (2LE)
PAD HIS (1000 L] a0 4{13) ITILSY 23 (406 01 (44T)
] B {295 L] LT {515 Bi20E) 23 (I 23 (27H)
RNT 1234 L] LT 1245 DALY 14 (16.4) 26(27.2)
WTHG 32253 L] LT 1238 G{23) 25 (T0.4) 20(21.%)
Overweight 1791 (1000} 101} LITET] 215 (12.9) 45 (ML) Bl (B6.3) S04 (2T 1)
NR Teali (467 1 {1000} TR 115 (30.3) 143 (446.1) ITH (454 199 (41.7)
RNT ADE (21.3) L] 10 14.6) IT(IR1) /S (T3 159 (219 117 (22 4)
WTHNG 65 (18] L] 4 (5.5 B0 (RO) 4E (126) i (1306 T (16.5)
Cihesity 1243 {1000} ELT) 54 (A7) 152 (12T} 261 (H19) AT (36.9) 301 (24.2)
NE 45T (422) 5 (i3.9) 2 (4T.2) 65 (47.3) 102 (42.1) 17 (404} 114 (407}
RNT 326 (Z48) 1{11.5) 13 [(30.5) LETL T 10 123 (250} BO(25.3)
WTNG 184 (130 1{11.5) LT RY] 12(7.3) 40 (14.4) ETH R A9 (160
Hypericasion 1EG (1000} 3LL) 36 (1.7) 142 (&) 36T (17.5) BES (40.4) TIE (F6)
NR Th (3] 2 (0 10304y 51030 120 (32.T) 32T ATH) 56 (I5.0)
RNT 55T (Z46) L] 12 (30.0% T e 106 (27.2) 218 (239} 1B (246)
RTHG M (TR L] 5{122) 17118} TE (100 155 (1.0} 148 (301}
oM 19 {1000y L] 16 (1.8) 43[4 ) 142 (15.6) 3RS (A16) A3 (6TY
] 47 (3R L] E{%2%5) 15 (350 55 (FTy 143 (37.3) 124 (¥T.8)
RNT 247 (26.3) L] BB 10 (21.6) 3E (2650 104 (27.5) B4 (250
RTHG 192 (210 0L 1{5.7) T 31 (20.6) e Tr R (22
M, ot recognived dystipidemia; RINT, reoognbeed dysB pidemia and nol reaisd wih 13pid-lowerlng dougs; BTMG, reongadred dyslipidemis mad irealed wigh
Epid-lowering drups snd nol of gnal.
Table fia
Uamel nessts: prevalence of dysBpidemis withoul disgrosis o with Sstequale (no al goal) o 6o [5pd-lowern g treatmen)
Tolal 20-29 years 3039 years D4 yews -5 years G150 s TO- 79 years
N (%) N (%) N (%) N (%) N %) N (%) N %)
Tolal A0BG (IMLT) 22 (0.E) 133 {4.8) 529 {13.6) EIR [2016) BT (247 1083 {15.K)
Uinmel needs 3218 (31.3) 1E (B4.6) 134 (T6.4) 394 (TEZ) 6l (E1.4) 1140 (T} ETZ(31.6)
PP risk class 1 RI3 (MWL) 9{13) T3} 180 (23.6) 194 {23.5) 235 (TR0 123 {14.4)
Uinme| nesds 445 (38.1) T(RL4) 37 (6) 108 {6L5) 116 {64.5) 124 (55.9) 52 {43.4)
P risk class 11 104 (BT {107 58 (609 164 (16.4) 60 [25.6) N0 (B6H) 150 {14.1)
Uinme| nesds RST (34.5) T{RLT) 51 {902 141 (BED) I} (35) A7 (B 105 (700}
R risk class 111 2273 (ML) 4{03) 48 (2.3} 17048.1) 360 [16.5) HIT (36.2) LD {354}
Uinmel nesds 1916 (36.5) et T A6 [ 3) 144 (BELD) 324 (BA.E) 3 (E4LE) O (57.E)
Tahie b
Uamel nesds: prevalence of dysBpidemis withoul diagnosis
Toisl 2030 years 303 years AD-4 -5 years G145 s TO- 79 years
] %) N (%} N i) N5 N (%) N{%)
Tolal A0BG (10D} 22{05) 133 (4.8) 523 (13.6) EIR (20.5) LT (27 1083 {15.K)
Uinmel nesds 1 (45 .5) 16 (77-2) ET (53.0) 258 (55.3) 242 {45.5) 5TH (43.2) 13 (41.2)
RICE risk class 1 R (HHLE) 9{13) TT@.3) 189 (33.6) 190 {23.5) 3 (EROY 123 (14.4)
Unmel needs T (385} B{GAT) 34 {37.3) TI45.3) &0 {420 8 (30.4) IT{HLT
B risk class 11 100 ML) 1.0 55 (609 164 (1654} 6 (25.5) ke Te 150(14.1)
Linmee| neis 536 (57.00) TiRLE) 3T (.3 1015 (69.2) 127 (51.6) 196 (55.3) &4 (47.E)
NCEP risk class 1 2273 (ML) 4i02) 48 (2.3} 17048.1) 360 (1 6.5) HIT (36.2) EL0 (3i.4)
Linmee] nezids B3 (42.6) & {1000 6 (5.7 El (52.4) 146 {42.5) A4 (3T 41T

Tabie= T
Combirations of Ipid-lowering drug therapy
N %h
Teen-drug combination
Exslimibe 4 omege-3-FA {03y
Nico@nic ool + cmege-3-FA {03y
5 innes 4 omege-3-FA 13(1.3)
Simnrs 4 enelimibe E-TERY]
Sl + niootink mcid 3{03H
Fibruties + picnmnic ackl 203y
Fibyutes + stalins 19(1.5)
“Thiee-dnig combinason
5inSas 4 exelimibe + omege-3-Fi Z{0I)
5inBas 4 nioolinic ackd + omege-3-FA [F1=R)]
5inSas 4 bile acid sequesirants + ereEmibe [E R
Fibmtes + staling 4 omege-3-FA [E R Y]
Flbmizs + siaiins + cveiimibe [ E=N )]




14-:&.. with HCEP oy
E"" =1

™ snid

ol

55

o . N N

» AP EE

. ||| L

will o8 ml ol o o ml

Trnd AL WLAE  ALh46 RA.SH ROSE TNLTS S [weans)h

Fig, 1. Age-dependenl rales of dysdipidemia by NOEP risk clas.
% of paibleris with HCEF dy
L | EL=—rrre——— e

== _
==
=

4

3047

2047

1041

Total 202 8 4088 S50 GRG0 TO-TR
Ao [pears)
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