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To analyze frequency and profile of the lipid-lowering therapy (LLT) in patients with dyslipidemia
(DLP) and cardiometabolic diseases (CMD) in a population sample aged 55-84 years at the current
time (2015-2017).

Despite guidelines on DLP treatment and the availability of effective and safe lipid-lowering drugs,
control of DPL in primary and secondary prevention of cardiovascular diseases (CVD) is insufficient.
Knowledge of the level of pharmaceutical correction of DLP in the Russian population is limited;
it requires an LLT assessment in various regions and in a wide age range, and a regular monitoring
taking into account changing approaches to the correction of DLP. A random population of men and
women aged 55-84 years (n=3896) was evaluated in Novosibirsk in 2015-2017 (project HAPIEE).
Ajoint DLP category was established as low-density lipoprotein cholesterol (LDL-C) >3.0 mmol /I,
or total cholesterol (TC) >5.0 mmol/], or triglycerides (TG) >1.7 mmol/], or LLT. The combined
group of DLP and CMD included ischemic heart disease (IHD), type 2 diabetes mellitus (DM2),
and DLP. Regular LLD treatment for the recent 12 months, excluding the dosage of medicines, was
assessed using the Anatomic Therapeutic Chemical (ATC) classification. The conditional control
of serum lipids was taken as the achievement of LDL-C <3.0 mmol/], TC <5.0 mmol/l, and TG
<1.7 mmol/1.

In the study sample, the total prevalence of DLP and CMD was 88% (82.8% for men and 91.3% for
women, p<0.001). 48.3% of patients in the IHD group, 35.0% in the DM2 group, 29.4% in the DLP
group, and 32.8% in the CMD group took LLT. Control of serum lipids was achieved in 18.3% (37.9%
of patients on LLT) of patients with IHD; 9% (25.6% of patients on LLT) of patients with DM2; 7.3%
(24.8% of patients on LLT) of patients with DLP; and 9.0% (27.6% of patients on LLT cpean) in the
DLP and CMD group. Women with DM2 and DLP more frequently achieved lipid control than men
(p<0.001). 98.7% of study participants took statins as LLT.

In the sample of urban population aged 55-84 years in 2015-2017, 90% of patients had DLP or CMD,
and at least 34 of them required blood lipid control. The lipid control was achieved in every fifth IHD
patient and in approximately 40% of those who took LLT. For DM2 or DLP patients, the lipid control
was achieved in every tenth patient and in approximately 25% of those receiving LLT. Frequency
of lipid control in IHD patients was comparable for men and women; in DM2 and DLP, men less
frequently achieved the lipid control than women. About 70% of patients in the combined DLP and
CMD group and more than 50% of IHD patients did not take LLT, which considerably contributed
to the insufficient lipid control in primary and secondary prevention of atherosclerotic CVDs in this
population.
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Introduction

Cardiovascular diseases (CVDs), mainly athero-
sclerotic forms, cause more than 4 million deaths
in Europe annually [1]. In Russia, cardiovascular
mortality is responsible for about 850,000 deaths a
year. In 2018 and 2019, the mortality rate was 579.6
and 573.7 per 100,000 people, respectively [2, 3].
Currently, epidemiological, placebo-controlled clinical
trials, along with Mendelian randomization, produce
strong evidence of the causal role of low-density
lipoprotein cholesterol (LDL-C) and apolipoprotein
B (ApoB) containing lipoproteins in the development
of atherosclerotic CVDs with cumulative effect. The
contribution of decreased levels of LDL-C and
ApoB lipoproteins to the proportional reduction of
cardiovascular risk is also noted [4-7]. The 2019 ESC
Guidelines on Management of Dyslipidaemias set the
target levels of LDL-C in patients at very high, high,
moderate, and low cardiovascular risk less than 1.4, 1.8,
2.6, and 3.0 mmol /L, respectively [4].

Despite regular updating of the guideline for
managing patients with dyslipidemia (DLP) [4, 8-14]
and the availability of effective and safe lipid-lowering
drugs with key statin position, DLP control is not
sufficient for the primary and secondary prevention of
CVDs [15-17].

The most consistent evaluation of the implementation
of CVD prevention guidelines, including for DLP,
was performed in EUROASPIRE I-V [15, 18, 19],
NHANES [20-24], ECCE-RF [25-27].

There is significant heterogeneity between countries
in the efficacy of DLP treatment [15], including a shift
of the global epicenter of suboptimal cholesterol levels
from countries with higher per capita incomes in north-
western Europe, North America, and Australia to south-
eastern Asia and Oceania [28]. The data on the rates of
prescribing drug therapy and DLP control in the Russian
population mainly relate to clinical analysis. Population
studies should take into account the profiles of lipid-
lowering therapy (LLT) in different regions, cover a wide
age range, and include regular monitoring assessments
due to changing approaches to DLP correction.

This article continues a series of papers studying the
profile of drug treatment of cardiometabolic diseases
(CMDs) in the modern Russian population on the
example of a Novosibirsk population sample [29, 30].

Objective

To analyze the rates and profile of LLT in patients
with DLP and CMDs in a population sample of
55-84-year-old patients in the contemporary period
(2015-2017).

S0

Material and Methods

Data of the «Health, Alcohol, and Psychosocial
factors In Eastern Europe, HAPIEE international project,
Novosibirsk>» population cohort served as a basis for
the study. The basic random sample of 45-69-year-old
men and women was formed among residents of two
districts having typical civil infrastructure, demographic
indicators, and migration levels for the Novosibirsk
urban region. After being formed on the basis of
electoral lists using a random number table, the sample
was stratified into five-year age groups. The design and
protocol of the project were as published earlier [31].
At baseline, 9,360 people were examined in 2003-
2005 (98% subject were Caucasian, 61% response), the
screenings were repeated in the cohort in 2006-2008
and 2015-2017. The object of this study was a sample of
subjects of the third screening performed in 2015-2017
(n = 3,898, age 55-84, response 60.1%). The analysis
included 3,896 patients with the required data set. The
study was approved by the ethics committee of the
Research Institute for Internal and Preventive Medicine,
Branch of the Institute of Cytology and Genetics of the
Siberian Branch of the Russian Academy of Sciences. All
patients signed informed consent to be included in the
study.

The earlier-published protocol and methodology
of the cross-sectional study [31] used standardized
questionnaires to provide an epidemiological
assessment of CVDs and their risk factors (history
and management of arterial hypertension (AH) and
diabetes mellitus (DM), history of CVDs, and other
chronic diseases, smoking, alcohol consumption, social
and demographic characteristics) and objective measu-
rements (anthropometric measurements, blood pressure
(BP), electrocardiography (ECG), blood serum levels of
lipids and glucose).

BP was measured three times using an Omron M-S
tonometer on the right hand in a sitting position after
S-minute rest. The mean value of three measurements
was calculated. AH was established using the 2018
ESC/ESH Guideline criteria [32] when systolic or
diastolic BP was>140/90 mmHg and/or if antihy-
pertensive drugs had been used within the previous two
weeks. Waist-to-hip ratio (WHR) and body mass index
(BMI) was calculated using the formula:

BMI = body weight (kg) /height? (m).

A person who smoked one or more cigarettes a day
was classified as a smoker. The Graduated Frequency
Questionnaire (GFR) was used to assess alcohol
consumption. Five groups were identified by the
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frequency of consumption: abstainers, less than once
a month, 1-3 times a month, 1-4 times a week, S or
more times a week. Twelve-lead ECG was recorded
using the Minnesota code (MC). Blood samples were
collected on an empty stomach. The blood serum levels
of total cholesterol (TC), triglycerides (TG), high-
density lipoprotein cholesterol (HDL-C), and glucose
were estimated by the enzymatic method using a
KoneLab 300i analyzer. LDL-C was calculated using the
Friedewald formula (FF). The European Association for
the Study of Diabetes (EASD) formula (2007) was used
to transfer fasting serum glucose to plasma glucose (PG):

PG = -0.137+1.047 X serum glucose (mmol/L).

The combined category of DLP was established
with LDL-C>3.0 mmol/L or TC>5.0 mmol/L or
TG=1.7 mmol/L or during LLT based on the approach
commonly used in population-based studies and using
the guidelines for the management of dyslipidemia and
the prevention of CVDs during the study period [8, 10,
13, 14]. The population-based screening used missing
data to determine the categories of total cardiovascular
risk fully and to differentiate the target levels of LDL-C
following the current guidelines [4]. Given this fact
and in order to provide comparability with several
major epidemiological studies, we decided to use a
single category of ‘conditional’ blood lipid control. The
conditional lipid control was achieving the following
levels: LDL-C <3.0 mmol/L, TC<5.0 mmol/L,
TG<1.7 mmol/L.

Coronary artery disease (CAD) taking account
of the epidemiological criteria subject to a positive
Rose angina questionnaire score (MC classes 1, 4,
and §), a history of myocardial infarction (MI), acute
coronary syndrome, or coronary revascularization
(documented hospitalization). The unified category of
CVDs was established in the presence CAD according
to the specified criteria or a history of stroke /transient
ischemic attack (documented hospitalization). DM
type 2 was established with a known history of Dm type,
treated or untreated, or fasting PG>7 mmol/L [35].
For this analysis, a combined group of patients with
DLP and CMDs (DCMDs) was also identified, which
included patients with CAD or DM type 2 or DLP.

Regular use of LLT was defined as a daily adminis-
tration for the past 12 months irrespective of the
drug dosage. The drugs were coded according to the
Anatomical Therapeutic Chemical Classification System
(ATC) [36]. The following drugs were analyzed: statins
(St; C10AA); fibrates (C10AB); essential fatty acids
(Omega-3 triglycerides including other esters and acids,
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C10AX); bile acid sequestrants (C10AS); nicotinic
acid and derivatives (C10AD); cholesterol absorption
inhibitors, including ezetimibe (C10AX09); proprotein
convertase subtilisin/kexin type 9 (PCSK9) inhibitors,
including alirokumab (C10AX14). Three cardiologists
carried out the coding. The reproducibility of drug class
coding was assessed using the double-blind method
(in a 10% random subsample); the kappa coefficient
was 0.84.

The study included 3,896 patients: The stage one
analysis included 3,430 patients with DLP and/or
CMDs. 1,125 of these were administered LLT and
included in the stage two analysis. The specific drug was
indicated by 478 (50%) patients. Further, we analyzed
the proportion of conditional blood lipid control in
patients with individual diseases (CAD, DM type 2,
DLP) and in the combined group of patients with DLP
and CMDs.

Statistical analysis was carried out using SPSS
v.13.0. The data were presented as the means, standard
deviations (M (SD)), and proportions (n (%) ). The rate
of a trait in the groups was compared using Pearson’s chi-
square and the Cochran-Mantel-Haenszel test. ANOVA
was used for quantitative comparisons. The Mann-
Whitney test was used for non-normal distributions.
The differences were statistically significant with p<0.0S.

Results

The characteristics of the study sample (55-84 years
old) are presented in Table 1.

The mean age of the examined patients, which did
not differ significantly between male and female patients,
was 69.3 (6.89) years. The distribution of the patients
between 10-year groups was the following: S5-64 years
(32.1%), 65-74 years (40%), and 75 years and older
(27.2%). As compared with females, the male patients
had higher BP, PG, WHR, incidence of CAD and
CVDs, smoking, and more regular alcohol consumption.
Female patients had higher BMI, serum lipid levels,
incidence of AH and administration of antihypertensive
therapy than male patients, a similar prevalence of DM
type 2, and more frequent administration of sugar-
reducing therapy; a greater proportion of female patients
had low levels of education and were single.

The incidence of DLP was 83.1%. Among patients
with DLP, the proportion of combinations of LDL-C >
3 mmol/L with increased levels of TC or TG was 75.5%;
isolated increase in LDL-C or TC; or TG was from
2.4% to 1.3%; other combinations amounted to about
14%. The frequency of the combined category of DLP
and CMDs was 88%; this was higher in female patients
than in male patients. LLT was administered in 32.8%
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Table 1. Characteristics of the study population sample (male and female patients, S5-84 years, Novosibirsk, n = 3,896)

Parameter Total sample Male Female P
Examined patients 3,896 1,499 (38.42) 2,397 (61.58) -
Age, years 69.29 (6.89) 69.04 (6.95) 69.46 (6.85) 0.061
SBP, mm Hg 145.72 (21.31) 146.88 (20.64) 145.0 (21.69) 0.007
DBP, mm Hg 83.63 (11.37) 85.79 (11.82) 82.28 (10.87) <0.001
HR, bpm 71.75 (11.41) 71.34 (12.16) 72.01 (10.91) 0.084
BMI, kg/m2 29.47 (5.49) 27.76 (4.59) 30.55 (5.73) <0.001
WHR 0.90 (0.08) 0.95 (0.07) 0.87 (0.07) <0.001
TC, mmol/L 5.46 (1.19) 5.17 (1.14) 5.65 (1.19) <0.001
LDL-C, mmol/L 3.46 (1.06) 3.28(0.99) 3.58 (1.08) <0.001
HDL-C, mmol/L 1.32 (0.39) 1.24 (0.38) 1.38 (0.38) <0.001
TG, mmol/L 1.49 (0.92) 1.44 (0.89) 1.52 (0.94) <0.005
PG, mmol/L 6.34 (1.81) 6.41(1.83) 6.29 (1.8) 0.041
AH, n (%) 3,137 (80.9) 1,162 (78.0) 1,975 (82.6) <0.001
Treatment of AH (in patients with AH), n (%) 2,399 (77.4) 723 (62.8) 1,676 (86.1) <0.001
DM, n (%) 803 (20.8) 299 (20.1) 504 (21.2) 0.463
Treatment of DM (in patients with DM), n (%) 470 (59.3) 141 (47.6) 329 (66.2) <0.001
CAD,n (%) 573 (14.9) 261 (17.5) 312 (13.2) <0.001
CVDs, n (%) 769 (19.9) 337 (22.6) 432 (18.2) 0.001
Menopause, n (%) - - 1,924 (81.5) -
Smoking, n (%)
« smokers 714 (18.6) 572 (38.5) 142 (6.0)
« former smokers 515 (13.4) 410 (27.6) 105 (4.4) <0.001
« non-smokers 2619 (68.1) 504 (33.9) 2115 (89.5)
Frequency of alcohol consumption, n (%)
« § times a week 47(1.2) 40 (2.7) 7(0.3)
« 1-4 times a week 413 (10.7) 326 (21.9) 87 (3.7)
« 1-3 times a month 835 (21.7) 444 (29.9) 391 (16.6) <0001
« less than once a month 1609 (41.8) 413 (27.8) 1196 (50.6)
« abstainers 944 (24.5) 263 (17.7) 681 (28.8)
Education, n (%)
o primary 246 (6.3) 86 (5.7) 160 (6.7)
« vocational 1063 (27.3) 335(22.3) 728 (30.4) <0.001
« secondary 1252 (32.1) 478 (31.9) 774 (32.3)
« higher 1335 (34.3) 600 (40.0) 735 (30.7)
Family status, n (%)
« single 1535 (39.9) 230 (15.5) 1305 (55.1) <0.001
« married 2319 (60.2) 1258 (84.5) 1061 (44.9)

The data are expressed as M (SD) or n (%); p-value is used for sex-related comparisons. SBP - systolic blood pressure;

DBP - diastolic blood pressure; HR - heart rate; BMI - body mass index; WHR - waist-hip ratio; TC - total cholesterol;

LDL-C - low-density lipoprotein cholesterol; HDL-C - high-density lipoprotein cholesterol; TG - triglycerides;

PG - plasma glucose; AH - arterial hypertension; DM - diabetes mellitus; CAD - coronary artery disease; CVD - cardiovascular disease.

of patients with DCMDs; female patients received this
more often than male patients. About 50% of patients
with DCMDs did not receive LLT, while another
17.1% did not provide information about LLT. Among
patients receiving LLT, about 50% reported taking lipid-
correcting drugs without specifying any specific one.
Conditional blood lipid control was achieved in 9% of
patients with DCMDs; this was more frequent in female
patients than male patients (Table 2).

Patients with DCMDs received the following
LLT: statins (98.7%), fibrates or essential fatty acids

S2

(EFA;<1%). Other classes of LLT were not administered
by the subjects. Combined LLT was used in 0.4% of
patients with DCMDs.

Table 3 shows the frequency of LLT and blood lipid
control in patients with CAD, DM type 2, and DLP. The
proportion of patients taking LLT was higher (48.3%)
in the CAD group than in the other groups (p<0.001).
Blood lipid control was also nearly two-fold in the
CAD group compared to the other groups. This trend
remained in patients receiving LLT (37.9% in the CAD
group versus 25.6% and 24.8%; p<0.001). Among
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Table 2. Frequency of lipid-lowering therapy and distribution of the main drug classes
in patients with dyslipidemia and cardiometabolic diseases (CAD and/or DM type 2 and/or DLP)

Parameter Total Male Female P
Examined number 3896 1499 2397 -
DLP and cardiometabolic diseases 3430(88.0) 1241 (82.8) 2189 (91.3) <0.001
LLT in patients with DLP and cardiometabolic diseases (total) 1125(32.8) 263 (21.2) 862 (39.4)
No LLT 1718 (50.1)  631(50.8)  1087(49.6)  <0.001
No data on LLT 578 (17.1) 347 (28.0) 240 (11.0)
LLT with the drug indicated 478 (42.5) 132 (50.2) 346 (40.1) 0.004
Non-differentiated LLT 647 (57.5) 131 (49.8) 516 (59.9) ’
Blood lipid control (in patients with DLP and cardiometabolic diseases, total) 310(9.0) 94 (7.6) 216 (9.9) <0.001
Blood lipid control (in recipients receiving LLT) 310 (27.6) 94 (35.7) 216 (25.1) <0.001
Classes of LLT drugs in patients who specified the drugs (n =478)
Lipid lowering therapy, n 478 132 346 -
Statins 472 (98.7) 132 (100) 340 (98.3) 0.128
Fibrates 1(0.2) 0(0.0) 1(0.3) 0.536
Essential fatty acids 7(0.7) 0 7 (2.0) 0.100
Bile acid sequestrants 0 0 0 -
Nicotinic acid and derivatives 0 0 0 -
Cholesterol absorption inhibitors 0 0 0 -
Proprotein convertase subtilisin/kexin type 9 enzyme inhibitors 0 0 0 -
Combined LLT 2(0.4) 2(1.5) 0 0.381
p — value is specified for sex-related comparison. The data are expressed n (%) — unless otherwise is specified.
CAD - coronary artery disease; DM — diabetes mellitus; DLP — dyslipidemia; LLT - lipid-lowering therapy.
Table 3. Frequency of LLT and blood lipid control in patients with CAD, DM type 2 and DLP

Parameter CAD DM type 2 DLP]()‘S;;Z)U: ,SAD / p
Examination / answered the question about LLT 573/549 803/734 2197/1718 -
Receive LLT, n (%) 277 (48.3) 281 (35.0) 646 (29.4)
No LLT, n (%) 272 (47.5) 453 (56.4) 1072 (48.8) <0.001
No data on LLT, n (%) 24 (4.2) 69 (8.6) 479 (21.8)
LLT with the drug indicated, n (%) 150 (54.2) 120 (42.7) 246 (38.1) 20,001
Non-differentiated LLT, n (%) 127 (45.8) 161 (57.3) 400 (61.9) ’
Blood lipid control, n (%)
per a disease group, total 105 (18.3) 72 (9.0) 160 (7.3) <0.001
among patients receiving LLT 105 (37.9) 72 (25.6) 160 (24.8) <0.001
among patients who indicated an LLT drug 86(57.3) 56 (46.7) 113 (45.9) 0.046
in non-differentiated LLT 19 (15.0) 16 (9.9) 47(11.8) 0.307

CAD - coronary artery disease; DM — diabetes mellitus; DLP — dyslipidemia; LLT - lipid lowering therapy.

patients who named a specific drug, blood lipid control
was better in those with (57.3%); the DM type 2 and
DLP groups differed insignificantly (46.7% and 45.9%,
respectively). Almost S0% of the subjects did not
receive LLT.

Although blood lipid control was similar in male
and female patients with CAD, it was better in female
patients than in male patients in the other groups
(Figure 1).

Discussion
The total prevalence of DLP and CMDs (CAD, DM
type 2, and DLP) was 88% in the sample of male and
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female 55-84-year-old residents of Novosibirsk. Among
patients with CAD, about 50% received LLT in the
CAD group, 35% in the DM type 2 group, 29% in the
DLP group, and 33% in the combined DLP+CMDs
group. Conditional blood lipid control was achieved in
18% of the patients with CAD and 10% of patients in the
DM type 2 and DLP groups. Among patients taking LLT,
blood lipid levels were controlled by 38% of patients
with CAD and 25% in the DM type 2 and DLP groups.
Blood lipid control was achieved in female patients
more often than in male patients.

DLP management was assessed in different countries
in the EUROASPIRE I-V [19], NHANES [20, 24],
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Figure 1. Frequency of lipid-lowering therapy (LLT) and
conditional blood lipid control in male and female patients
with CAD, DM type 2, dyslipidemia, and the combined group
of dyslipidemia and cardiometabolic diseases (DCMDs)

DM, m

B CAD,m M CAD,f DM, f

B DLP,m M DLPf M DCMDs,m M DCMDs,f
601%
55.2%
50+
40
30
201 184% 18.3%
10+
0.
Control Receive LLT
Control, p (m, f) p=0.813  p<0.001  p<0.001  p<0.001
Receive LLT, p (m, f) p=0.013  p<0.001  p<0.001  p<0.001

The category ‘Patients receiving LLT” is the proportion of patients
who receive LLT in a particular disease group (CAD, DM type 2,
DLP, and DCMDs); ‘Blood lipid control’ is the proportion of
patients who achieved conditional targets of blood lipid control

in a particular disease group (CAD, DM type 2, DLP and DCMDs).

ESSE-RF [25, 27] trials. The EUROASPIRE trial of
secondary CVD prevention in Europe was performed
in 18-80-year-old patients in 6 months — 2 years after
coronary complication; stage V was contacted in 130
sites in 27 countries in 2016-2017 [15, 19]. According
to the EUROASPIRE V study, LLT was administered
in about 84%, of whom 33% did not achieve the
target levels of LDL-C <2.6 mmol/L. Based on
EUROASPIRE 1V (2014-2015) [18], 74.9% of obese
and overweight patients received LLT in the Russian
EUROASPIRE sample versus 86.6% in the European
sample. Effective blood lipid control was achieved only
in 15.9% of Russian patients receiving hypolipidemic

drugs.

According to NHANES trial (USA;2013-2014) [20],
the rates of using statins in patients with atherosclerotic
CVDs (21 years and older), elevated LDL-C >190
mg/dL (21 years and older), 40-75-year-old patients
with DM type 2 and 40-7S-year-old patients with risk

54

of developing atherosclerotic CVD >7.5% were 64.6%,
65.5%,46.2%, and 30.3 %, respectively. When comparing
the stages of the NHANES trial conducted in 1999-
2000 and 2015-2016, the incidence of LLT among
patients with atherosclerotic CVDs (in 40-8S-year-
old patients, which was comparable to our age groups)
increased from 37.1% to 69.2% [22], accompanied by
a decrease in LDL-C, non-LDL cholesterol, and TG by
23%, 21%, and 28%, respectively. In the ESSAY-RF trial
(2012-2014), LLT was administered by approximately
7% of 25-64-year-old patients at high and very high risk;
target levels of LDL—-C were achieved in 14.4% of male
patients and 4.8% of female patients [26, 27]. Statins
were most commonly used by patients with a history of
MI (40% of male patients and 28% of female patients),
LLT was received by 23% of male patients and 13% of
female patients in the CAD group; in the DM type 2
group, about 12% of male and female patients received
LLT [27].

De la Sierra et al. [17] showed in a literature review
that the prevalence of hypercholesterolemia was 50—
84% among patients with DM type 2, 64-74% of
patients with CAD, 40-70% of patients with MI, and
60-80% of patients with peripheral artery disease.
Serum lipid control during LLT varied significantly
from 15% to 65%.

Due to differences in the groups of patients with
symptomatic CVDs and population sample, differences
in patient age, and study designs, caution should be
taken when comparing our findings with clinical trials
and population-based studies. For this reason, our
comparisons, which are limited by a judgment on
the direction and order of differences in the rates of
administering LLT, are compared with similar age
groups where possible. Our findings that more than 50%
of the examined patients with CAD and about 70% of
patients with DLP do not receive LLT are consistent
with the outpatient clinical studies and registers
(ARGO, REKVAZA) [37, 38]. The frequency of LLT
was consistently around 2 times lower in our sample
than in the EUROASPIRE V subjects with coronary
complications and had clear indications for LLT. The
frequency of LLT was 1.5 times lower in the main CMD
groups in Novosibirsk than in the NHANES trial (in
similar age groups). The frequency of LLT in patients
with CAD and DM type 2 was higher in the Novosibirsk
sample than in the ESSE-RF trial in 13 Russian regions
due to the younger age of patients in the ESSE study
(25-64 years) [27].

LLT in the study population included statins in 99%
of cases. Fibrates and EFA formed a cumulative 1%, while
combined LLT was extremely rare (0.4%). It should
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be noted that the proportion of high-intensity statin
ezetimibe combination in the EUROASPIRE V trial in
2016-2017 was only 2.7%; here, PCSK9 inhibitors were
administered in 15 patients of all patients with coronary
disease in 130 centers in 27 countries [ 15]. This was due
to the limited distribution of these drugs at the time of
the study, which was also a relevant factor for our sample.
The frequency of LLT was higher in female patients
than in male patients in our population sample for
all CMDs of interest. Blood lipid control, which was
comparable for male and female CAD patients receiving
LLT (18%), was achieved more often by female patients
than male patients with DM type 2 and DLP. Higher
adherence to LLT and better blood lipid control among
female patients in our sample differ from NHANES (67 %
of male patients and 56% of female patients with DLP
received LLT and 63% and 51%, respectively, controlled
blood lipid levels) [39] and EUROASPIRE V (85.6%
of male patients and 80.3% of female patients received
LLT; 69.6% and 51%, respectively, controlled LDL-C
at<2.6 mmol/L) [15]. In the essay-RF study, LLT only
prevailed in female patients in the high and moderate
risk groups, while the opposite was true in the very high-
risk group; moreover, male patients achieved target levels
of TC more often than female patients (14.4% and 4.8 %,
respectively) [27]. Opposite sex-related dependencies
may be due to better care of female patients without
CVDs than in male patients; however, monitoring of risk
factors is more regular in male patients in the group of
high risk with established CVDs and following MI [15].

Limitations

The present study has several limitations. Blood
lipid levels were measured only once, which may affect
the identification of DLP. However, this limitation
standardized blood

(8-hour fasting, as well as the same staff and storage

is minimized by collection
protocol) and unified analysis protocol using a single
KoneLab 300i autoanalyzer and the same Thermo
Fisher kits in the certified laboratory of the Research
Institute for Internal and Preventive Medicine. Self-
assessment of LLT profile and specific drugs named
by approximately 50% of patients receiving LLT may
also be responsible for errors. However, the very fact
of receiving LLT can be considered in most cases as
taking statins; the performance of ATC coding by
three certified cardiologists in 10% of the sample using
a double-blind method (kappa coefficient was 0.84)
eliminated significant errors. Although doses and
regimens could not be taken into consideration in the
study population, and it was not possible to identify
high-intensity or low- and medium-intensity treatment
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with statins, this did not affect the assessment of the
frequency of administering and profile of LLT. Due to
alack of available population screening data to establish
complete criteria for risk groups and apply differentiated
target levels of LDL-C, the conditional blood lipid
control category was used (LDL-C<3.0 mmol/L,
TC<5.0 mmol/L, and TG<1.7 mmol/L). While this
approach allows the achievement of target levels for low-
risk groups to be determined assuming underestimation
of lipid control deficit in higher-risk groups, the blood
lipid profile was not adequately controlled. Moreover,
the epidemiological approach ensured comparability
with several population-based trials, including those
with a long-term follow-up. The results of the analysis,
which are limited to the Novosibirsk sample, are not
extrapolated to other regions of the Russian Federation.
At the same time, the study of a typical urban population
was characterized by a country-specific epidemiological
profile, medical care practices, and comparable cardio-
vascular mortality rates. Thus, the results indicated
on the example of a specific Russian population that
LLT is not sufficiently used. The analysis in the sample
of mainly elderly age limits the generalization of results;
however, the greater prevalence of CMDs in elderly
patients permits a clearer presentation of the LLT profile
in the more robust population.

Although there are a series of works analyzing LLT in
the Russian outpatient clinical studies [16, 37, 38, 40],
only sporadic population-based Russian data on LLT
were published in 2012-2014 [27]; for this reason, we
carried out monitoring at the population level for the
current period. The analysis confirmed the inadequate
frequency of LLT and inadequate control of blood lipid
levels among patients receiving LLT (70% of patients
with CMDs and >50% of elderly patients with CAD).
While the frequency of blood lipid control is virtually
independent of sex in the elderly CAD study sample,
male patients with DM type 2 and DLP are more likely
to have ineffective control than female patients.

Conclusion

In the population sample of 55-84-year-old patients
examined in a typical Russian city in 2015-2017, almost
90% of the subjects had dyslipidemia or cardiometabolic
disease; about 75% of these should have controlled
blood lipid levels. Blood lipid control was achieved
in about 20% of patients with coronary artery disease;
about 40% of patients were receiving lipid-lowering
therapy. Among patients with type 2 diabetes or
dyslipidemia, lipid levels were controlled in about 10%
of the population, with about 25% of patients receiving
lipid-lowering therapy. The frequency of blood lipid
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control was equally inadequate in male and female
patients with coronary artery disease; male patients
with diabetes mellitus type 2 and dyslipidemia achieved
blood lipid control less frequently than female patients.

About 70% of patients with dyslipidemia and cardio-
metabolic disease, as well as more than 50% of patients
with coronary artery disease, did not receive lipid-
lowering therapy; this significantly contributed to
the inadequate control of blood levels of atherogenic
lipids during the primary and secondary prevention of
atherosclerotic cardiovascular diseases.
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