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Aim. To identify the main problems of statin therapy in patients with high and very high cardiovascular (CV) risk in real clinical prac-
tice.

Material and methods. The general information of the study was based on data from 2,457 patients who were included in the
register before November 30, 2020: 1,250 men (50.9%) and 1,207 (49.1%) women. A more detailed analysis was performed for
groups of patients with high and very high CV risk who had indications for statin treatment at the time of inclusion in the register: out
of 2457 patients, 1166 people had very high CV risk, 395 was at high CV risk (a total of 1561 people, the average age of patients
was 64.4%11.0 years).

Results. Information on the parameters of the lipidogram — the level of total cholesterol (TC) and low-density lipoprotein cholesterol
(LDL-C) was available in 1918 (78.1%) and 1546 (62.9%) patients, respectively. Of 1561 patients with high and very high CV risk,
TC and LDL-C levels were analyzed in 1221 (78.2%) and 956 (61.2%) cases, statistically significantly more often in patients with
high CV risk (p<0.05). Statins were recommended only to 823 (52.7%) patients with high and very high CV risk. Patients with very
high CV risk received such appointments 4 times more often than patients with high CV risk: odds ratio (OR) 4.2; 95% confidence
interval (Cl) 3.2-5.3 (p<0.001). Doctors preferred atorvastatin in prescriptions (n=456, 55.4%), rosuvastatin (n=244, 29.7%)
and simvastatin (n=121, 14.7%) were in second and third places. The target level of LDLC was 2 times more often achieved in
patients with high CVR, compared with patients with very high CV risk: OR = 2.0, 95% Cl 1.4-3.0 (p<0.001).

Conclusion. The main problems of statin treatment in real clinical practice remain the non-assignment of these drugs to patients who
have indications for such therapy and the failure to achieve the target levels of lipidogram indicators, which may probably be due to
the clinical inertia of doctors regarding titration of statin doses, and in some cases caused by the choice of drugs that are not the most
effective in reducing LDL cholesterol. Patients with very high CV risk are 4 times more likely to receive a recommendation to take
statins compared to patients with high CV risk, but the target level of LDL cholesterol is reached in them 2 times less often.
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Challenges of statin therapy

Introduction

Atherosclerotic cardiovascular diseases continue
to lead among the main causes of death in the pop-
ulation in most countries of the world [1, 2]. The
first place among drugs that have a pathogenetic
effect on the atherosclerosis process belongs to
statins (HMG-CoA reductase inhibitors). These are
the most studied lipid-modifying agents that improve
the prognosis of the disease and life in patients with
atherosclerotic cardiovascular diseases. Statins are
recommended for most patients with high and very
high risk of cardiovascular complications and are the
basis of lipid-lowering therapy in such patients [1-
6]. It remains far from optimal despite improvements
in statin prescribing and achievement of target cho-
lesterol levels (total cholesterol and low-density
lipoprotein cholesterol [LDL-C]) in large trials (EU-
ROASPIRE IV, EUROASPIRE V, ARGO, etc.) [7-9].
Also, researchers note difficulties in finding and im-
plementing a universal strategy for the most effective
use of statins in clinical practice [10].

The aim of this study is to determine the features
and main problems of statin therapy, as well as to
assess the possibility of achieving the target level of
lipid profile parameters in the treatment of patients
with high and very high cardiovascular risk (CV risk)
with drugs from the statin group in clinical practice.

Materials and methods

The study was of the nature of a single-stage
cohort study. Data from the outpatient register of
patients with cardiovascular diseases and their risk
factors «PROFILE» were analyzed to achieve the aim
of the study.

The «PROFILE» register is a register of the depart-
ment of preventive pharmacotherapy of the Federal
State Budgetary Institution « National Medical Research
Center for Therapy and Preventive Medicine » of the
Ministry of Health of Russia, which includes all
patients who applied for a consultation about car-
diovascular diseases or to assess their possible par-
ticipation in clinical trials. The initial consultation with
a cardiologist is the first visit /inclusion of the patient
in the registry. The register database has been formed
since 2014.

Analysis of patient data was performed at the
time of inclusion in the registry since this information
most reflects the state of the statin treatment problem
in clinical practice. The target value of LDL-C was the
level of <1.8 mmol/I for patients with very high risk

and <2.5 mmol/I for patients with high cardiovascular
risk (target values according to clinical guidelines in
force during the main period of inclusion of patients
in the study [4, 11])

The study's general information was based on
2,457 patients (1,250 men [50.9%] and 1,207
[49.1%] women) who were enrolled up to November
30, 2020. The average age of patients was 61.4+10.5
years. A more detailed analysis was performed for
groups of patients with high and very high cardio-
vascular risk (that is, who had indications for statin
treatment) at the time of inclusion of patients in the
register.

Statistical data processing was performed using
the SPSS 23.0 program (IBM Statistics, USA). The
normality of the distribution of quantitative variables
was determined using Shapiro-Wilk's test. The variables
analyzed in the study were presented as mean values
(M) and standard deviations (8) or median (Me)
and interquartile range [25%; 75%]. Qualitative
variables are presented as absolute and percentage
values. Student's t-test and Pearson’s chi-square were
used for comparative analysis and determination of
odds ratio (OR) and 95% confidence intervals (Cl)
for 2x2 contingency tables. Differences were con-
sidered statistically significant at p<0.05.

Results

Information about the analysis of the total cho-
lesterol level at the time of inclusion in the register
was available only in 1,918 (78.1%) patients: 948
men (50.6%) and 970 (49.4%) women. The de-
termination of LDL-C was performed in 1,546 patients
(62.9%): 753 (48.7%) men and 793 (51.3%)
women.

The frequency of appointment of analyzes for
total cholesterol was 1 analysisin 15 [11; 26] months
(thatis, approximately once a year). The LDL-C level
was determined somewhat less frequently - 1 time
in 16 [11; 27] months.

The CV risk was determined in 1,166 (47.5%)
of 2,457 patients as very high, and 395 (16.1%)
had high CV risk. Thus, 1,561 patients were eligible
for statin therapy. The nosological profile of patients
with high and very high cardiovascular risk is presented
in Table 1. The average age of patients was 64.4+11.0
years. Patients with very high cardiovascular risk were
significantly older than patients with high cardiovas-
cular risk (65.7+10.3 versus 60.4£12.3 vyears;
p<0.05).
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At the time of inclusion in the outpatient registry
of 1,561 patients with high and very high CV risk,
lipid profile parameters (total cholesterol and LDL-
C) were determined in 1,221 (78.2%) and 956
(61.2%) cases, respectively. Comparative analysis
revealed that at the time of inclusion of patients in
the register, lipid profile parameters were more often
determined in patients with high cardiovascular risk
compared to patients with very high cardiovascular
risk (Table 2).

These drugs were recommended only to 823
(52.7%) patients, despite the presence of indications
for the appointment of statins in patients with high
and very high CV risk. Patients with very high CV risk
received such prescriptions 4 times more often than
patients with high CV risk (OR=4.2; 95% CI=3.2-
5.3, p<0.001; Fig. 1).

We also note that doctors preferred atorvastatin
in prescriptions (55.4%; n=456); rosuvastatin
(29.7%; n=244) and simvastatin (14.7%;n=121)
were in second and third place. Pitavastatin and lo-
vastatin were recommended in 2 patients.

Figure 2 provides information on the statin (in-
ternational nonproprietary name) class of drugs that
were prescribed to patients with high and very high

Table 1. Nosological profile of patients with high and very
high cardiovascular risk

CVD/Risk Factor All patients Men Women

(n=1561) (n=849) (n=712)
Hypertension, n (%) 1374 (88.0) 732(86.2)  642(90.2)
CHD, n (%) 874 (56.0) 583(68.7)  291(409)
AMI, n (%) 424(272) 324(382)  100(14.0)
ACA, n (%) 128 (8.2) 68(8.0) 60( 4)
TIA,n (%) 48(3.1) 25(2.9) 23(32)
CHE n (%) 678 (43.4) 357(42.0)  321(45.1)
AF,n (%) 322(20.6) 74(20.5) 8(2 8)
DM, n (%) 363(23.3) 98(23.3) 65(23.2)
CVRISK - cardiovascular risk, CHD - coronary heart disease, AMI - acute myocardial infarction,
ACA - acute cerebrovascular accident, TIA - transient ischemic attack, CHF ~ chronic heart failure,
AF - atrial fibrillation, DM - type 2 diabetes mellitus

Table 2. Availability of lipid profile data at enrollment visit
in patients at high and very high CV risk (n=1561)

Parameter Very high CV RISK (n=1166)High CV RISK (n=395)
P

Total cholesterol, n (%) 894 (76.7) 327(82.8) 0.01
LDL-C, n (%) 674 (57.8) 282(71.4) <0.001

CVRISK - cardiovascular risk, LDL-C - low density lipoprotein cholesterol
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Figure 1. Prescription of statins to patients with high
and very high cardiovascular risk at the time
of inclusion in the registry

CV risk before inclusion in the outpatient «PROFILE»
register. The frequency of prescribing different statins
in the compared groups didn't differ (p=0.7).

At the time of inclusion in the «PROFILE» registry,
lipid profiles were presentin 674 (57.8%) of 1,166
patients with very high CV risk and in 282 (71.4%)
of 395 patients with high CV risk. We analyzed in
what percentage of cases the LDL-C level was <1.8
mmol /I in patients with very high CV risk, and <2.5
mmol /I in patients with high CV risk (Fig. 3).

The frequency of achieving the LDL-C target level
was statistically significantly higher in the group of
patients with high risk than in patients with very
high cardiovascular risk (OR=2.0; 95% Cl=1.4-3.0;
p<0.001).

Discussion

The statin prescription to patients with high and
very high cardiovascular risk has been recognized
and reflected in the clinical guidelines (for the
treatment of such patients) of many world professional
communities [1-6, 11-13]. Moreover, this provision
of recommendations has the highest class and level
of evidence. Nevertheless, the results of many ob-
servational or cross-sectional studies demonstrate
that the non-prescription of statins when patients
have indications for such treatment is one of the
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Figure 2. Statins prescribed for patients at high and very
high cardiovascular risk at inclusion in the registry

most significant problems of statin therapy in clinical
practice [9, 14-18].

However, there is certainly a positive trend in the
dynamics of statin prescriptions for patients with
high or very high CV risk over the past 10-15 years.
For example, according to a comparative analysis of
two hospital registries (Lyubertsy mortality studies),
LMS-1 and LMS-3, the frequency of statin prescription
to patients with acute coronary syndrome (ACS) at
the outpatient stage prior to a coronary event increased
from 2.0% to 4.9% from 2005 to 2015, while re-
maining extremely low. If we accept that ACS could
be the onset of CHD, the authors of this comparative
analysis estimated the frequency of statin prescription
in patients with a history of CHD: only 12.5% of pa-
tients received such therapy. At the same time, all of
them survived with ACS, and persons taking statins
were not among the patients who died [14].

The data obtained in our study, according to which
only half of the patients with high and very high CV
risk received recommendations for taking statins,
are fully consistent with the results of the cross-sec-
tional cohort multicenter study ARGO: statins were
not prescribed in 45.2% of 18,273 patients with
high and very high CV risk [9]. According to the
results of the observational study SANTORINI, in
Europe, almost one in five of 9,606 patients with
high or very high risk of cardiovascular complications
(18.6%) didn't receive lipid-lowering therapy
[15].

Figure 3. Frequency of achieving the target level
of LDL-C in the compared groups

According to the prospective observational mul-
ticenter study PRIORITET, 37.6% of high and very
high-risk patients who had no absolute contraindi-
cations to statin treatment were not prescribed these
drugs in an outpatient setting [16]. Nevertheless, a
brief briefing of the attending doctors on the main
provisions of the current clinical recommendations,
as well as regular monitoring of patients, significantly
improved the situation with the statin prescription
and the adherence of patients to this treatment [17].

An even more difficult issue in the treatment of
patients with high and very high cardiovascular risk
with statins is the achievement of target values of
lipid profile parameters, mainly, the LDL-C level. The
tendency to reduce the target level of this indicator
(the maximum possible reduction), which continues
in the clinical recommendations of the last decade,
especially for patients with very high cardiovascular
risk, leads to the fact that it can be achieved in
clinical practice in an ever smaller percentage of
cases [18, 19]. Medical inertia in prescribing high-
intensity lipid-lowering therapy plays an important
role in this.

Of course, an integral part of the problems asso-
ciated with statin therapy and the effectiveness of
this treatment are the issues of patient adherence to
the prescribed treatment [17, 20], which were not
studied in our study. However, we note that the issue
of patient adherence is always secondary to physician
adherence to clinical guidelines that statin therapy
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should be initiated in patients with high and very
high CV risk, and target levels of lipid profile should
be achieved.

According to the results of the analysis, atorvastatin
and rosuvastatin, noted in clinical recommendations,
as statins with the maximum lipid-lowering efficacy,
prevailed in medical prescriptions. However, simvastatin
was recommended to one in seven patients in our
study.

Study limitations. The PROFILE outpatient registry
is prospective, but the study performed is a cross-
sectional, single-center, and cohort study, the results
of which reflect the characteristics of statin treatment
in high and very high-risk patients in clinical practice.

Conclusion

The main problems of statin treatment in clinical
practice are the non-prescription of these drugs to
patients with indications for such therapy and the
failure to achieve the target levels of lipid profile pa-

rameters, which may be due to the clinical inertia of
doctors regarding titration of statin doses, and in
some cases, this may be associated with the choice
of drugs that are not the most effective in reducing
the LDL-C level. Patients with very high CV risk are 4
times more likely to receive a statin recommendation
compared to patients with high CV risk, but they
reach their target LDL-C level 2 times less often.
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