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Abstract
The aim of the study: was to evaluate the effectiveness of lipid-lowering 

therapy, depending on the choice of statin in patients with cardiovascular disease 
in a cohort study.

Methods: Data analysis was performed in the Profile-I registry patients. 
The results of the examination of 148 patients were selected for the final analysis 
on the basis of the presence of indications for prescribing statins, the availability 
of data on the choice of statin and the availability of results of lipid spectrum 
from 274 registry patients.

Results: The values of total cholesterol and LDL-С were significantly 
lower in the rosuvastatin group than in the atorvastatin and simvastatin groups 
(respectively 4.3, 4.7 and 4.6 mmol/l, p = 0.03; 2.36, 2.98, and 2.66 mmol/l, p 
= 0.01).

Conclusion: the achievement of more optimal levels of lipid spectrum 
turned out to be dependent on the choice of statin in this study in favor of 
rosuvastatin.
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ТӨМЕНГІ ТЫҒЫЗДЫЛЫҚТЫ  ЖАЛПЫ ХОЛЕСТЕРИН МЕН ЛИПОПРОТЕИДТЕРДІҢ МАҚСАТТЫ 
ДЕҢГЕЙЛЕРІНЕ ҚОЛЖЕТКІЗУДЕ РОЗУВАСТАТИНДІ, АТОРВАСТАТИН МЕН СИМВАСТАТИНДІ ҚОЛДАНУ 
ТИІМДІЛІГІН САЛЫСТЫРУ (ТІРКЕЛІМНІҢ ДЕРЕКТЕРІ БОЙЫНША БЕЙІНІ І) 
Гайсёнок О.В.1,2,3

1 РФПІБ емханасымен біріктірілген ФМБМ ауруханасы, 
2 Медициналық болжау және талдаудың зерттеу орталығы,
3 Ұлттық зерттеу профилактикалық медицина орталығы, Мәскеу, Ресей

ТҰЖЫРЫМДАМА
Зерттеу мақсаты: шоғырламалық әдісте жүрек-тамырлы аурулары бар пациенттерде статинді іріктеуге байланысты жүргізіліп жатқан 

гиполипидемиялық терапияның тиімділігін бағалау.
Әдістері: деректерді талдау Бейін-I тіркелімінің пациенттеріне жүргізілді. Тіркелімнің 274 пациентінен статиндерді жазып беруге 

көрсеткіштерді ескерумен, препаратты таңдау бойынша деректердің болуы және түпкілікті талдау үшін липид спектрін зерттеу нәтижелерінің 
болуы 148 пациенттен зерттеу нәтижелері іріктелді.

Нәтижелері: ТТЛП және ОХС көрсеткіштері аторвастатин мен симвастатин топтарымен салыстырғанда (тиісінше 4,3, 4,7 және 4,6 
ммоль/л, p=0,03; 2,36, 2,98 және 2,66 ммоль/л, p=0,01) 

Тұжырымдар: липидті спектр көрсеткіштерінің аса оңтайлы деңгейлеріне қолжеткізу розувастатиннің пайдасында осы зерттеуде 
стантинді таңдауға тәуелді болды.

Түйінді сөздер: липидтердің мақсатты деңгейлері, гиполипидемиялық терапия, розувастатин, аторвастатин, симвастатин.
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Introduction 
The need to use statins to achieve the target levels of 

total cholesterol (TC), LDL-C, HDL-C and triglycerides (TG) 
is emphasized in international recommendations [1]. The 
relationship between the level of LDL and the frequency of 
cardiovascular complications has been proved in large studies 
[2-7]. Despite the existing recommendations, Russian realities 
have always differed from the situation in Western Europe and 
the United States. Thus, the following results were obtained 
in the Moscow statins study: only 30% of patients with IHD 
received statins; 80% of the appointments were simvastatin and 
lovastatin in the initial doses; the average duration of treatment 
was 5 months [8]. The first generation of statins (pravastatin, 
lovastatin) gave way to subsequent generations. Currently, in 
clinical practice, it is almost impossible to meet patients who 
take them. The most prescribed are well-proven simvastatin, 
atorvastatin and rosuvastatin. The role of the latter one in 
influencing the regression of atherosclerosis, cardiovascular 
and general mortality was devoted to large-scale international 
studies [9-12]. However, it should be noted that most studies 
of rosuvastatin were devoted to primary prevention of 
cardiovascular diseases; at the same time as atorvastatin has the 
greatest evidence base for secondary prevention [9,13-16].

The aim of the study:
to evaluate the effectiveness of lipid-lowering therapy, 

depending on the choice of statin in patients with cardiovascular 
disease in a cohort study.

Materials and methods
The data of the registry of the Department of Preventive 

Pharmacotherapy of the National Research Сenter of preventive 
medicine of the Ministry of Health of the Russian Federation 
(NRCPM) were conducted for the present study. Patients who 
applied to the department for the purpose of consulting about 
cardiovascular diseases were consistently included in this 
registry (Profile registry). The registration card developed by 
the researchers was filled out for each patient who appealed 
based on the results of the examination and the standard 
survey. Specially developed for this study questionnaire, 
which allows to assess the patient’s attitude to the problem of 
atherosclerosis, compliance with the hypocholesterolemic diet, 
drugs prescribed for correction of lipid metabolism disorders, 
regularity of their intake, reasons for refusing treatment, etc., 

was also given to each patient. The registration card was filled 
in by the doctor, and the questionnaire was filled in by the 
patient. All patients signed informed consent to participate in the 
study, and the questionnaire was approved by the Independent 
Ethics Committee of the Institute. Blood tests for the content of 
cholesterol and its fractions were conducted in the laboratory of 
NRCPM directly on the day of appeal of the patient. 

Data analysis was performed in 274 patients. All patients 
were divided into 2 groups: main and control. Patients who had 
not previously been observed and did not apply to the NRCPM 
were included in the control group (CG, n = 82). Patients who had 
previously visited the NRCPM or were observed in the NRCPM 
for a long time entered in the main group (MG, n = 192). The 
main group was divided into 2 subgroups: main group A (MG-
A, n = 167), whose last visit, according to the registry data, took 
place less than 2 years ago, and the main group B (MG-B, n = 
25), whose last visit to the NRCPM took place more than 2 years 
ago. The distribution of patients in the groups for taking statins 
was as follows: CG - 25 patients, MG-A - 112 patients, MG-B 
- 12 patients. The following data were analyzed: indications for 
prescribing statins, availability of data on the choice of the drug, 
availability of results of lipid spectrum research. Based on this, 
the results of a study of 148 patients were possible for the final 
data analysis.

After evaluating the representativeness of the sample for 
the received statins, the lovastatin group was excluded from the 
subsequent analysis due to their small number (n = 1).

Statistical analysis
Statistical data processing was carried out using the 

software package Statistica 6.0 (Statsoft). The data for the groups 
are presented in the form of a median and interquartile range. 
Rank-based analysis of Kruskal-Wallis variations was applied 
for multiple comparison of groups by a quantitative sign. The χ2 
criterion was used to compare the groups by the qualitative sign. 
Rank correlation analysis by Spearman was used to assess the 
existence of a relationship between quantitative and qualitative 
ordinal signs. Differences were considered statistically 
significant at p <0.05.

Results 
The baseline clinical characteristics of the patients are 

shown in Table 1.

СРАВНЕНИЕ ЭФФЕКТИВНОСТИ ПРИМЕНЕНИЯ РОЗУВАСТАТИНА, АТОРВАСТАТИНА И СИМВАСТАТИНА В  
ДОСТИЖЕНИИ ЦЕЛЕВЫХ УРОВНЕЙ ОБЩЕГО ХОЛЕСТЕРИНА И ЛИПОПРОТЕИДОВ НИЗКОЙ ПЛОТНОСТИ 
(ПО ДАННЫМ РЕГИСТРА ПРОФИЛЬ-I)  
Гайсёнок О.В.1,2,3

1ФГБУ Объединенная больница с поликлиникой УДПРФ, 
2Исследовательский центр медицинского прогнозирования и анализа,
3Национальный исследовательский центр профилактической медицины, Москва, Россия

РЕЗЮМЕ
Цель исследования: оценить эффективность проводимой гиполипидемической терапии в зависимости от выбора статина у паци-

ентов с сердечно–сосудистыми заболеваниями в когортном исследовании.
Методы: анализ данных проводился у пациентов регистра Профиль-I. Из 274 пациентов регистра с учетом наличия показаний для 

назначения статинов, наличия данных по выбору препарата и наличия результатов исследования липидного спектра для окончательного 
анализа были отобраны результаты исследования 148 пациентов.

Результаты: показатели ОХС и ЛПНП были зарегистрированызначимо ниже в группе розувастатина, в сравнении с группами атор-
вастатина и симвастатина (соответственно 4,3, 4,7 и 4,6 ммоль/л, p=0,03;  2,36, 2,98 и 2,66 ммоль/л, p=0,01).

Выводы: достижение более оптимальных уровней показателей липидного спектра оказалось зависимым от выбора статина в 
данном исследовании в пользу розувастатина.

Ключевые слова: целевые уровни липидов, гиполипидемическая терапия, розувастатин, аторвастатин, симвастатин
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Baseline characteristics of study group

Comparative characteristics of groups depending on the choice of statin on the basic 
laboratory parameters.

Data presented as median and [IQR]. 
Abbreviations: TC – total cholesterol; LDL - low density lipoproteins; VLDL – very low density lipoproteins;  TG – triglycerides; 
AST - aspartate aminotransferase; ALT -  aspartate aminotransferase; CPK - creatine phosphokinase 

Table 1

Table 2

Age, year [IQR] 64.0 [57.0; 72.0]
Female, n (%) 139 (50.7%)
Body mass index, kg/m2 [IQR] 28.7 [25.4; 31.3]
Hypercholesterolemia at baseline> 5.0, mmol/l (%) 266 (97.0%)
Hypercholesterolemia in the present time> 5.0, mmol/l (%) 113 (41.2%)
Hypercholesterolemia in the present time> 4.5, mmol/l (%) 153 (55.8%)
Hypertension, n (%) 230 (83.9%)
Coronary artery disease, n (%) 85 (31.0%)
History of myocardial infarction, n (%) 47 (17.1%)
Diabetes mellitus, n (%) 43 (15.7%)
History of stroke, n (%) 19 (6.9%)

Spearman rank correlation analysis noted a positive 
correlation between the increase in the dose of statin with 
BMI (R = 0.18, p = 0.03) and with the level of creatine 
phosphokinase (CPK) (R = 0.32, p = 0.009).

Achievement of optimal levels of lipid spectrum turned 
out to be dependent on the choice of statin for the whole 

cohort of the study. The values of total cholesterol and 
LDL were significantly lower in the rosuvastatin group, in 
comparison with atorvastatin and simvastatin groups. At the 
same time, there was registered a higher level of aspartate 
aminotransferase (AST) in this group (Table 2, Fig.1-3).

Atorvastatin (n=38) Rosuvastatin (n=50) Simvastatin (n=57) Р-level
TC, mmol/l 4,70 [4,00-5,28] 4,30 [3,65-4,80] 4,60 [4,00-5,40] 0.037
LDL, mmol/l 2,98 [2,34-3,62] 2,36 [3,65-4,8] 2,66 [2,03-3,43] 0,017
VLDL, mmol/l 0,54 [0,44-0,64] 0,57 [0,41-0,73] 0,70 [0,53-0,93] 0,072
HDL, mmol/l 1,13 [1,01-1,33] 1,22 [1,06-1,36] 1,19 [1,03-1,47] 0,591
TG, mmol/l 1,27 [0,97-1,62] 1,16 [0,87-1,70] 1,31 [0,89-2,06] 0,579
AST, u/l 25,00 [21,50-28,50] 25,00 [22,00-38,00] 22,00 [17,50-25,20] 0,022
ALT u/l 26,00[22,00-35,00] 27,00 [22,00-44,00] 22,85 [15,50-36,00] 0,147
CPK, u/l 131,50 [104,00-180,00] 95,00 [78,00-163,00] 130,00 [96,00-194,00] 0,231
Bilirubin, mkmol/l 12,00 [8,00-15,40] 11,00 [9,00-19,00] 11,00 [10,00-16,00] 0,596

Figure 1 - Group differences in the level of total cholesterol 
depending on the choice of statin.

Figure 2 - Group differences in the level of LDL-C 
depending on the choice of statin.
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Figure 3 - Group differences in the level of aspartate 
transferase (AST) depending on the choice of statin

The most commonly prescribed statins in the analysis of 
the data obtained in the study group were Crestor and Zocor (see 
Table 3).

Patient distribution (n = 145), depending on the 
choice of the particular drug (statin).

Statin prescriptions depending on primary or 
secondary prophylaxis (presence of IHD) for the 
entire study cohort (n = 142)

Table 3

Table 4

Active substance Name of the drug Number of patients % of the total
Atorvastatin

Liprimar 17 11,7%
Torvacard 13 8,9%
Atorvastatin 5 3,4%
Atoris 2 1,3%
Tulip 1 0,7%

Simvastatin
Zocor 29 20,0%
Simgal 18 12,4%
Simvastatin 5 3,4%
Simvastol 2 1,3%
Vazilip 2 1,3%
Simvacard 1 0,7%

Rosuvastatin Crestor 49 33,8%
Mertinil 1 0,7%

Data analysis of the choice of statin depending on primary 
or secondary prophylaxis (the presence of IHD) for the whole 
cohort of the study (see Table 4) showed no statistically 
significant differences: χ2 = 3.053, df = 2, p = 0.217. Also 
statistically significant differences were not found in a separate 
analysis for CG, MG-A and MG-B groups.

Type of statin Presence of IHD Absence of IHD

Rosuvastatin, n (%) 25 (%) 25 (%)

Atorvastatin, n (%) 23 (%) 14 (%)

Simvastatin, n (%) 24 (%) 31 (%)

The achievement of target lipid levels in the analysis of the 
data obtained among all categories was as follows (presented 
as a median for TC and LDL):1st group (CG) - target levels for 
atorvastatin were not achieved for both primary and secondary 
prevention; the target levels for rosuvastatin (3.7, 1.81) and 

simvastatin (3.95, 1.84) were achieved only for primary 
prevention (without IHD);2nd group (MG-A) - target levels 
for atorvastatin and simvastatin were not achieved for both 
primary and secondary prevention; target levels were achieved 
for rosuvastatin for both primary (4.66, 2.72) and for secondary 
prevention (3.8, 2.19);3rd group (MG-B) - target levels for 
atorvastatin were not achieved for both primary and secondary 
prevention; the target levels for rosuvastatin were achieved for 
all categories - for patients with IHD (3.1, 1.41) and for patients 
without IHD (4.6, 2.65); for simvastatin - only for patients 
without IHD (4.0, 1.92).

Discussion
The problem of insufficient effectiveness of lipid-lowering 

therapy is still relevant, including for developed countries. 
Therapeutic goals do not achieve the desired result in many 
patients. So out of 4407 patients with dyslipidemia included in 
the EURIKA study, 74% received lipid-lowering medications, 
but only 43% of treated patients achieved a total cholesterol 
target of <5 mmol / l [17].

In this aspect, the search for a more effective drug and 
its optimal dose was an active issue for scientists of different 
countries. In earlier studies, attempts have been made to compare 
the effectiveness of the currently used statins (atorvastatin, 
rosuvastatin and simvastatin) [18-20]. In the above statin 
studies, the benefits were on the side of rosuvastatin. In this 
aspect, it is probably worth discussing the pleiotropic effects of 
statins, namely their anti-inflammatory properties, which have 
been proven to be the most effective for rosuvastatin [12,21-23].

At the same time would like to cite the results of a 
randomized study devoted to this problem. The Measuring 
Effective Reductions in Cholesterol Using Rosuvastatin 
Therapy I (MERCURY I) trial compared rosuvastatin 10 mg 
with atorvastatin 10 mg and 20 mg, simvastatin 20 mg and 
pravastatin 40 mg over 8 weeks in patients with coronary or 
other atherosclerotic diseases or diabetes who had fasting 
levels of LDL-C of >or=2.99 mmol/l and triglycerides of <4.52 
mmol/l. Modified National Cholesterol Education Program 
Adult Treatment Panel III (ATP III) criteria for the metabolic 
syndrome were met by 1342 (43%) of 3140 patients. The main 
results of this study showed that treatment with rosuvastatin 10 
mg was more effective in allowing patients with and without 
the metabolic syndrome to reach European and ATP III LDL-C 
goals, compared to atorvastatin 10 mg, simvastatin 20 mg and 
pravastatin 40 mg (p < 0.0001 for all comparisons); consistently 
produced greater reductions in LDL-C, total cholesterol and non-
HDL-C, compared to these treatments; and produced similar 
or greater reductions in triglycerides and increases in HDL-C, 
compared to the other treatments [24].

According to our study, we can conclude that the most 
frequently prescribed statins were the original drugs of 
rosuvastatin and simvastatin. Rosuvastatin was more often 
prescribed to patients with an established diagnosis of IHD, 
which in a sense contradicts the current evidence base. Since 
most rosuvastatin studies concerned to primary prevention. 
Probably, this was due to the doctors’ desire to quickly achieve 
the target levels of total cholesterol and LDL-C, as the simplicity 
and effectiveness of the initial dose of rosuvastatin 10 mg did 
not require its titration in most cases. Unlike rosuvastatin, 
atorvastatin and simvastatin required more regular monitoring 
of blood tests for lipid spectrum. 

It is known that equivalent doses of rosuvastatin 10 mg 
are 20 mg of atorvastatin and 40 mg of simvastatin [25]. In 
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