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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-C 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.

Key words: target lipid levels, lipid-lowering therapy, rosuvastatin,
atorvastatin, simvastatin

TOMEHI'I ThIFBI3ABIJIBIKTBI KAJIIIBI XOJIECTEPUH MEH JIMTIONIPOTEUATEPAIH MAKCATTbI
JEHTEMJIEPTHE KOJIKETKI3YJIE PO3YBACTATHH/I, ATOPBACTATUH MEH CUMBACTATHAHII KOJIJTAHY
TAIMALIITTH CAJBICTBIPY (TIPKEJIMHIH JEPEKTEPI BOMBIHIIIA BEWIHI I)

Taiicénox O.B."*?
! POIIIb emxanacbiMeH Gipikripiares ®MBM aypyxanacsl,
2 MeauiuHaibIK 60JDKay KOHE TallIay/IblH 36PTTEY OPTAIIBIFEI,

* YITTHIK 3epTTey NpOo(MMIAKTHKAIBIK MEIHIIMHA OpTalbiFbl, Mackey, Peceit

TYXKbIPBIMOAMA

3epTTey MakKcaThbl: LIOFbIpriaMarnblk 94iCTe XypeK-Tamblpsbl aypynapbl 6ap naumMeHTTepae ctaTuHAi ipikTeyre 6annaHbICTbl XYPri3inin xatkaH

rmnonuNUAEMUANbIK TepanusHblH, TMiMAINIriH 6aranay.

Opictepi: aepektepai Tangay benin-l TipkenimiHiH nauueHTTepiHe xyprisingi. TipkeniMHiH 274 nauneHTiHEH cTaTvHAepai Xasbin Gepyre
KepceTKiluTepai eckepymeH, npenapatTbl TaHaay 6oviblHWa AepekTepaid 60nybl )XeHe TYNKiNiKTi Tangay ywiH nMnua CNeKTPiH 3epTTey HaTUXKenepiHiH
6onybl 148 nauMeHTTEH 3epTTey HaTWXenepi ipikTenai.

HoaTtuxenepi: TTJIM xoHe OXC kepceTkiTepi atopBacTaTMH MEH CMMBACTaTUH TONTapbIMEH canbiCTbipFaHda (TuiciHwe 4,3, 4,7 xoHe 4,6
mmonb/n, p=0,03; 2,36, 2,98 xaHe 2,66 mmonb/n, p=0,01)

TyXblpbiMAap: NUNMATI CNEKTP KOPCETKILUTEPIiHIH, aca OHTaWnnbl AeHrewnnepiHe KOMmKeTkidy po3yBacTaTWHHIH, ManmgacbiHO4a OCbl 3epTTeyae
CTaHTMHAI Tangayfa Tayengi 6ongpl.

Tyningi cespep: nunuaTepaiH, MakcaTTbl AeHrennepi, rmnonMnMaeMusanbIK Tepanusl, po3yBacTaTuH, atopBacTaTviH, CUMBACTaTVH.
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CPABHEHHUE DO@PEKTUBHOCTU IPUMEHEHUS PO3YBACTATUHA, ATOPBACTATUHA U CUMBACTATHUHA B
JOCTUXXEHHUM LEJEBBIX YPOBHEN OBIIETO XOJECTEPHHA U JTUNONMPOTENUOB HU3KOM MJIOTHOCTH

(ITO JAHHBIM PET'UCTPA ITIPO®UJIb-I)

Iaiicénok O.B.'>3
'OI'BY O6benunennas conpuuna ¢ nonukinaukoi YJ[ITPD,
2Hccre1oBaTeIbCKU LIEHTP MEANIIHCKOTO TIPOTHO3UPOBAHMUS M aHAJIH3a,

SHanuoHanbHbIi UCCIEI0BATEILCKUI LIEHTP MPOPHUIAKTUUECKOM MeauIUHEL, Mocksa, Poccus
,

PE3IOME

Llenb nccnepoBaHusA: oLeHUTb 3hEKTVBHOCTL MPOBOAUMON MMNONUNMAEMUYECKON Tepanuy B 3aBUCMMOCTM OT Bblbopa cTaTuHa y nauu-
€HTOB C CepAeYHO—COCYANCTbIMM 3a6oneBaHNsAMM B KOTOPTHOM UCCHEA0BaHUN.

MeToabl: aHanM3 AaHHbIX NPOBOAMICSA Y NauneHToB peructpa Mpodune-l. M3 274 naumeHToB perncrpa ¢ y4eToM Hanuums nokasaHui ans
Ha3HaYeHus CTaTUHOB, HAaNMYMSA AaHHbIX MO BbIGOPY Npenapara v Hannyus pesynsTaToB UCCNEeAoBaHNS MUMMAHOTO CNEKTPpa AN OKOHYaTenbHOro

aHanusa 6binm OTO6paHbI pesynbraTthbl UCcrieqoBaHuA 148 nauneHTOoB.

Pesynbratbi: nokasatenu OXC v JIMHI 6binu 3aperncTpupoBaHbi3HAYMMO HXE B rpynne po3yBacTaTuHa, B CpaBHEHWM C rpyrnnaMm atop-
BacTaTMHa U cuMmBacTaTuHa (cooTBeTcTBeHHO 4,3, 4,7 n 4,6 mmonb/n, p=0,03; 2,36, 2,98 n 2,66 mmons/n, p=0,01).
BbiBoabl: JocTuxkeHne Gonee onTuMarbHbIX YPOBHEN MokasaTenen NUNMOHOrO CrnekTpa okasanocb 3aBUCHMbIM OT Bblbopa cTaTuHa B

O0aHHOM uccrnenosaHUK B Nosib3y po3yBacTaTuHa.

KntouyeBble cnoBa: uenesble YPOBHU NNUOOB, rmnonunuageMmmyeckas Tepanus, podyBacTtatuH, atopBacTtatuH, CAMBacTaTuH

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 Center 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 2
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.
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Table 1 Baseline characteristics of study group

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/1 (%)

266 (97.0%)

Hypercholesterolemia in the present time> 5.0, mmol/1 (%)

113 (41.2%)

Hypercholesterolemia in the present time> 4.5, mmol/1 (%)

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).

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

Achievement of optimal levels of lipid spectrum turned

out to be dependent on the choice of statin for

Table 2

laboratory parameters.

the whole

Comparative characteristics of groups depending on the choice of statin on the basic

aminotransferase (AST) in this group (Table 2, Fig.1-3).

Atorvastatin (n=38) Rosuvastatin (n=50) Simvastatin (n=57) P-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/1 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/I 1,27 [0,97-1,62] 1,16 [0,87-1,70] 1,31 [0,89-2,06] 0,579
AST, u/I 25,00 [21,50-28,50] 25,00 [22,00-38,00] 22,00 [17,50-25,20] 0,022
ALT u/1 26,00[22,00-35,00] 27,00 [22,00-44,00] 22,85 [15,50-36,00] 0,147
CPK, u/1 131,50 [104,00-180,00] 95,00 [78,00-163,00] 130,00 [96,00-194,00] 0,231
Bilirubin, mkmol/1 12,00 [8,00-15,40] 11,00 [9,00-19,00] 11,00 [10,00-16,00] 0,596

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
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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).

Table 3

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

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 1,3%
Tulip 0,7%
Simvastatin
Zocor 29 20,0%
Simgal 18 12,4%
Simvastatin 5 3,4%
Simvastol 2 1,3%
Vazilip 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: ¥2 = 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.

Table 4

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

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 /1 [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 1) 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 >0r=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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this regard, to assess the comparability of doses of prescribed
drugs, an analysis was performed in the cohort of the study, on
the basis of which all patients were divided according to the
administration of statin to a low, medium and high dose of the

drug (see Table 5).

Table 5

Distribution according to the doses of the statins

taking into account the comparability of the
doses of drugs (n = 142)

Explicit differences in the comparability of doses of
prescribed statins was confirmed in favor of rosuvastatin, since
its appointment occurred in the medium and high dose of the
drug. This undoubtedly caused its higher effectiveness in
achieving target lipid levels. The basis of this was the simplicity
and efficiency of an initial dose of 10 mg for both the doctor and
the patient.

Dose of the drug | Rosuvastatin Atorvastatin Simvastatin CO"C'USIO“ . L
The use of rosuvastatin allowed to reach achieving
Low Rosuvastatin Atorvastatin < Simvastatin < . . . . .
<10mr 20mr 40Mr target lipid levels better in comparison with atorvastatin and
simvastatin in this study. It is worth noting that there was no
0 11 48 . . . . .
proper titration dose for atorvastatin, and simvastatin was often
Medium Rosuvastatin = | Atorvastatin= | Simvastatin = prescribed in a low therapeutic dose. All this probably allowed
10Mr 20Mr 40Mr . . .. ..
rosuvastatin to get the best results in achieving the target lipid
37 19 7 levels in this study.
High Rosuvastatin Atorvastatin > Simvastatin >
>10mMr 20mMr 40Mr
13 7 0
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