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Retrospective Analysis of Lipid-Lowering  
and Antiplatelet Therapy Regimen by Clinical  
Decision Support Service Based on Real-World Data 
from Electronic Medical Records “Intellect 3 Study”

Aim	 To evaluate prescription of lipid-lowering and antithrombotic therapy in clinical practice and to 
compare differences in recommendations using the clinical decision support service (CDSS).

Material and methods	 Electronic medical records (EMR) of 300 patients from the Chazov National Medical Research Center 
of Cardiology, as well as from medical organizations controlled by the Department of Health of the 
Lipetsk Region and the Ministry of Health of the Voronezh Region, were analyzed for the period of 
August – December 2022, during the pilot implementation of CDSS. Retrospective information about 
the prescription of lipid-lowering and antithrombotic therapy from the EMR was compared with the 
CDSS guidelines under the expert supervision based on digitized clinical and laboratory profiles of 
patients. The study primary endpoint was a change in the initially prescribed lipid-lowering and / or 
antithrombotic therapy as per CDSS guidelines.

Results	 Overall 292 patients were included in the final analysis; 46 (15.7 %) were from the primary prevention 
group and 246 (84.3 %) from the secondary prevention group. In group 1, the lipid-lowering therapy 
recommended by the CDSS differed by 50 % (p<0.001) from the baseline therapy recorded in the 
EMR. In the secondary prevention group, 78.9 % (p<0.001) differences were found in the lipid-
lowering therapy recommended in the CDSS guidelines compared to the prescriptions in the EMR. 
In 76.8 % (p<0.001) of patients, antithrombotic therapy was significantly different from the baseline 
therapy in the EMR.

Conclusion	 The use of CDSS may improve the practice of choosing lipid-lowering and antithrombotic therapy for 
prevention of cardiovascular complications.
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Introduction
Mortality from circulatory diseases accounts to almost 

50 % of the total mortality in our country; 83 % of circulatory 
disease mortality is associated with atherosclerosis [1]. 
More than 50 % of the adult Russian population have 

elevated total cholesterol levels [2], one in every four 
individuals has hypertriglyceridemia [3], one in every five 
people has elevated lipoprotein levels (a) [4]. Moreover, 
lipid-lowering therapy (LLT) is ineffective, including in 
secondary prevention, as evidenced by the extremely low 
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percentage of achieving the target levels of LDL cholesterol 
during therapy [5].

Antithrombotic therapy (ATT) is an integral part 
of  CAD patients management aimed at improving prognosis 
and preventing cardiovascular complications. Determining 
the best-possible treatment strategy, especially during brief 
patient visits to cardiologists or internists, is challenging 
due to numerous recommendations and theses regarding 
the combinations and duration of ATT combined with a 
number of possible ischemic and hemorrhagic profiles 
[6 – 8]. This problem is aggravated by the availability 
of a large number of various ischemic / hemorrhagic 
complication risk calculators, which in some cases are 
used specifically within the framework of a certain clinical 
recommendation [9]. Various tools are being actively 
developed to assist in making the best-possible decisions 
in compliance with the clinical guidelines. These include 
clinical decision support services (CDSS), which allow 
assessing epidemiological and other analytical patient data 
in clinical setting in addition to providing personalized 
recommendations for treatment and further examination. 
Such databases may contain such a number of parameters 
that can be classified as big data. In Russia, CDSSs are being 
developed and actively implemented in clinical practice 
in various fields of medicine, which make it possible to 
improve the quality of medical care for the population and 
reduce health expenditure [10]. Modern decision-making 
systems have been proven effective in several Russian and 
foreign studies [11–14].

Objective
Compare the compliance with the clinical guidelines 

of decisions made regarding ordering LLT and ATT by 
the CDSS based on the analysis of electronic medical 
records (EMRs) of patients with cardiovascular diseases 
or corresponding risk factors, and decisions made by 
physicians in the clinical setting.

Material and methods
In the INTELLECT-3 study, a retrospective analysis 

of EMR data obtained within the pilot implementation 
of CDSS (https://medicbk.com / ru, version 3.1.0, OOO 
Medikbuk) in the Chazov National Medical Research 
Center for Cardiology and medical facilities of the Lipetsk 
and Voronezh regions from August to December 2022. The 
CDSS functions have been described in detail in previous 
publications and the manufacturer’s website [14, 15]. A 
total of 265,789 electronic medical documents (medical 
examinations, discharge summaries, results of laboratory 
tests and clinical examinations, etc.) were analyzed 
using the CDSS during the integration period, which 
corresponded to 63,886 patients with circulatory diseases, 

including outpatient and inpatient medical care. The final 
sample randomly included 300 EMRs from the totality of 
all uploaded data: 100 EMRs from each of the specified 
medical facilities. The EMR sample inclusion criteria were 
the presence of diagnoses according to the 10th revision 
of the International Classification of Diseases (ICD) I20, 
I21, I22, I25 and the presence of diagnoses of the ICD 
codes I10, I11, I12, I13, I48, E78 with an assessment of the 
risk of cardiovascular complications following the clinical 
guidelines for the management of patients with lipid 
metabolism disorders and ATT of stable CAD and acute 
coronary syndrome (ACS) [6, 16–18].

The first step was to create digital patient profiles using 
the CDSS based on the EMR analysis and provide access 
in the CDSS to expert cardiologists in order to assess the 
quality of the original clinical data for making decisions 
on ordering LLT and ATT. After the assessment of the 
data completeness for decision-making, 8 patients were 
excluded from the analysis due to the lack of biochemical 
test results that could affect the strategy of choosing 
treatment and did not allow properly assessing the quality 
of the CDSS decision (no creatinine and LDL cholesterol 
values in the EMR).

As the second step, LLT and ATT were ordered 
using the CDSS based on the impersonal digital patient 
profiles from the EMR data, with blinding of the data on 
the originally ordered therapy. To validate the content, 
digital profiles, and conclusions for 292 patients with 
the results if clinical examinations and laboratory tests 
were provided to ten expert cardiologists of the Chazov 
National Medical Research Center for Cardiology. The 
CDSS automatically formulated recommendations for 
ordering treatment for each patient using an integrated 
algorithm based on clinical guidelines [6, 16–18]. The 
experts accepted or rejected the CDSS recommendations 
to fit the particular clinical situation. Cases of 
discrepancies between the CDSS recommendations and 
treatments recommended by the experts were subjected 
to further analysis.

As the third step, 292 patients were divided into groups 
of primary prevention (n=46; 15.7 %) and secondary 
prevention (n=246; 84 %) based on the absence or presence 
of cardiovascular complications (myocardial infarction 
(MI), acute coronary syndrome (ACS), cerebrovascular 
accident (CVA), percutaneous intervention (PCI), and 
CABG (coronary artery bypass surgery), respectively. LLT 
was evaluated in both groups, and ATT ordered for the 
secondary prevention of cardiovascular complications was 
evaluated in Group 2, followed by a comparative analysis 
of differences in drugs, combinations, and dosages ordered 
using the CDSS and initially in EMR. The study design is 
shown in Central figure.
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Statistical analysis
The estimated sample size was at least 300 patients 

given the expected change of therapy in more than 50 % 
of patients at 80 % power [14]. This number of EMRs 
of the unique patients was included in the study. The 
critical significance level was p=0.05. The Student’s 
t-test, Fisher’s z-test, and Pearson’s chi-squared test were 
used for the comparisons in the primary and secondary 
prevention groups. A single proportion Z-test was 
used to compare the proportions of patients receiving 
different treatments ordered initially in EMRs and 
using the CDSS. The main patient characteristics are 
described using standard indicators-means, standard 
deviations, absolute numbers, percentages. Statistical 
software R 4.3.0 (tidyverse 2.0.0 library) was used for 
the calculations.

Results
Analysis of the main EMR characteristics

The study included 292 patients, of whom 46 (16.3 %) 
patients without history of cardiovascular complications 
were included in the primary prevention group, and 
246 (83.7 %) patients with history of cardiovascular 
complications made up the secondary prevention group. 
Detailed characteristics of patients are provided by groups 
in Table 1.

Analysis of the assessment 
of the CDSS recommendations by the experts

The first step before comparing the CDSS recom
mendations with initially ordered therapy in the EMR 
was the assessment of the CDSS recommended for 
LLT and ATT by the experts of the National Medical 
Research Center for Cardiology. LLT recommended 
by the CDSS coincided with the expert opinion in 268 
cases of 277 orders made using the CDSS (p=0.14). In 9 
cases, different expert opinions were due to the absence 
of an increase in LDL cholesterol levels of more than 1.4 
mmol / L and no LLT ordered, especially in older patients. 
In those situations, the CDSS recommended low-intensity 
statin therapy, which does not contradict current clinical 
guidelines and confirms the physician’s role in making the 
final decision on treatment strategy. The experts agreed 
in 5 cases with the identified contraindications to LLT in 
patients with liver malfunction. ATT recommended by 
the CDSS in 245 cases was confirmed by experts in 239 
patients (p=0.6). Due to unknown date of the index event, 
the experts proposed in 6 cases to extend the dual therapy 
in contrast to the CDSS recommendations. Thus, due to 
the coincidence of the expert opinions with the CDSS 
recommendations in more than 90 % of cases and the lack 
of statistical significance in the proportion of treatment 
orders made by the experts and according to the CDSS 

CDSS, clinical decision support service; EMR, electronic medical record.  
* Criteria for signs of secondary prevention, the presence of MI, ACS, CVA, PCI, CABG.
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 Central illustration. Retrospective Analysis of Lipid-Lowering and Antiplatelet Therapy Regimen  
by Clinical Decision Support Service Based on Real-World Data from Electronic Medical Records “Intellect 3 Study”
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recommendations, further analysis was carried out taking 
into account the CDSS recommendations confirmed by 
the expert opinion.

Analysis of lipid-lowering 
therapy in the primary prevention group

In the primary prevention group, the EMRs of 43 (93 %) 
of 46 patients contained data on LDL cholesterol levels. 
LDL cholesterol less than 1.8 mmol / L was registered 
in 4 (80 %) patients at high risk, and the target range of 
LDL cholesterol less than 1.4 mmol / L was registered in 
10 (28.5 %) patients at very high risk. Statin therapy was 
found in the EMRs of 37 (80.4 %) patients, and the CDSS 
recommendation to order statins was found for 36 (78.2 %) 
patients to whom therapy was indicated, and among them, 
7 patients had not previously received the treatment. Ten 
patients had no indications for ordering the therapy due to 
normal LDL cholesterol levels and recommendations for 
lifestyle correction. Generally, the significant differences 
in choosing therapy using the CDSS versus initial orders 
in EMRs accounted to 50 % (p<0.001). When assessing 
the differences between the recommendations for statin 
monotherapy and the ezetimibe / fenofibrate combination, 
statin therapy was identified in 36 patients and the ezetimi
be / statin combination-in one patient. At the same time, the 

CDSS recommended statin monotherapy for 28 patients 
and combination therapy with ezetimibe or fenofibrate 
for 7 patients, which differed from the initial orders in the 
EMR. There were no statistically significant differences in 
the number of drug changes (Table 2).

The comparison of the differences in statin dosages 
showed a trend to higher doses of lipid-lowering therapy 
with atorvastatin (p=0.083; Figure 1).

Analysis of lipid-lowering 
therapy in the secondary prevention group

In the secondary prevention group, 234 (95 %) of the 
246 patients with history of cardiovascular complications 
documented in the EMRs had data on the LDL cholesterol 
levels. LDL cholesterol above the target value (1.4 
mmol / L) was found in 190 (81.1 %) patients. No therapy 
was found in 100 (41 %) EMRs, and those cases were 
considered as a lack of treatment order. In the secondary 
prevention group, there were 78.9 % (p<0.001) differences 
in the recommendations for lipid-lowering therapy made 
by the CDSS compared with the EMR orders. At the same 
time, statins were discontinued by the CDSS in 5 cases due 
to the presence of absolute and relative contraindications, 
and statin therapy was ordered for the first time in 83 
cases. The CDSS recommended a combination of drugs for 

Table 1. Main characteristics of the examined patients depending on the presence or absence of cardiovascular complications

Parameter Total  
(n=292)

Primary  
prevention (n=46)

Secondary  
prevention (n=246) р

Age, years 63.6±10.5 67.6±10.1 62.8±10.5 <0.001
Sex (male), n (%) 198 (68) 17 (37) 181 (74) <0.001
Height, cm 171.0±9.0 166.8±9.5 171.8±8.7 <0.001
Weight, kg 85.5±15.6 89.5±20.6 84.8±14.5 0.3
Cardiovascular risk, n (%)

• Low 2 (0.7) 2 (4.4) - <0.001
• Moderate 4 (1.4) 4 (8.7) -  –
• High 5 (1.7) 5 (10.9) -  –
• Very high 281 (96.2) 35 (76.1) 246 (100)  –

History of MI, n (%) 200 (68) - 200 (81)  –
History of CVA, n (%) 61 (21) - 61 (24)  –
NSTE-ACS, n (%) 28 (10) - 28 (11)  –
STE-ACS, n (%) 22 (8) - 22 (9)  –
ACS unspecified, n (%) 11 (4) - 13 (5)  –
PCI, n (%) 193 (66) - 193 (78)  –
CABG, n (%) 38 (13) - 38 (15)  –
Ischemic stroke, n (%) 36 (12) - 36 (15)  –
Diabetes mellitus type 2, n (%) 74 (25) 12 (26) 62 (25) 0.9
Atrial fibrillation, n (%) 68 (23) 12 (26) 56 (23) 0.6
CKD (GFR <60 mL/min/1.73 m2), n (%) 110 (38) 16 (35) 94 (38) 0.7
EF less than 40 %, n (%) 37 (13) 1 (2) 36 (15) 0.027
Total cholesterol, mmol/L 4.4±1.3 5.2±1.3 4.3±1.2 <0.001
LDL cholesterol, mmol/L 2.4±1.2 2.6±1.5 2.4±1.2 0.8
Triglycerides, mmol/L 1.6±1.1 1.7±1.4 1.6±1.0 0.6
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48 patients, in contrast to the 11 orders in the initial EMRs 
(Table 3).

The number of differences in statin dosages also differed 
significantly from the trend in the CDSS recommendations 
for high doses when ordering both rosuvastatin (p<0.001) 
and atorvastatin (p=0.027) compared to the initial EMR 
data (Figure 2).

Analysis of antithrombotic 
therapy in the secondary prevention group

In the secondary prevention group, the data of 246 
patients with history of cardiovascular complications 
documented in the EMRs were analyzed. The CDSS 
did not detect ATT in 87 (37 %) patients, which was 
considered a lack of orders. When comparing the ATT 

EMR, electronic medical record;  
CDSS, clinical decision support service.
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Figure 1. Comparison of atorvastatin  
and rosuvastatin dosages in EMR and CDSS 
in the primary prevention arm

Table 2. Comparison of lipid-lowering treatments identified  
in EMRs and ordered using CDSS in patients in the primary prevention group

Parameter Ordered  
using CDSS

Ordered  
initially in EMR р

Matching  
CDSS/EMR  

orders
Monotherapy. Statin 28 36 0.07 21
Statin + ezetimibe 6 1 < 0.05 0
Statin + fenofibrate 1 0 0.3 0
Monotherapy. Ezetimibe 1 0 0.3 0
EMR, electronic medical record; CDSS, clinical decision support service.

Table 3. Secondary prevention. Lipid-lowering therapy

Parameter Ordered using CDSS Ordered initially in 
EMR р

Matching  
CDSS/EMR  

orders
Monotherapy. Statin 179 134 < 0.001 96
Statin + ezetimibe 45 10 < 0.001 2
Fenofibrate + statin 3 1 0.3 0
Monotherapy. Fenofibrate 2 1 0.6 0
Monotherapy. Ezetimibe 2 0 0.2 0
EMR, electronic medical record; CDSS, clinical decision support service.
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detected initially in the EMRs and recommended by the 
CDSS, therapy differed significantly in 76 % (p<0.001) of 
patients and was prescribed in 86 cases for the first time.

Recommendations for P2Y12 inhibitors also 
differed from the initial therapy in EMRs, but unlike the 
recommendations for ASA and OACs, which the CDSS 
recommended more often, clopidogrel was prescribed 
3 times less often than in the CDSS, and ticagrelor was 
recommended 4 times more often than initially in the 
EMRs (Table 4). This difference is due to the excessive 
ordering of dual ATT in patients one year after the event.

Less than one-year history of ACS was registered in 
61 patients in the secondary prevention group. In this 
group of patients, P2Y12 inhibitors were ordered as 
follows: clopidogrel orders coincided in 4 patients, the 
CDSS recommended ticagrelor instead of clopidogrel 
in 10 cases, and therapy that had not been previously 
identified was recommended in 2 cases, clopidogrel 
was recommended in combination with an OAC for the 
first time for 8 patients. Orders of ticagrelor coincided 
in 23 patients, and the drug was recommended by the 
CDSS once again or instead of clopidogrel in 17 cases 
(Table 5).

The CDSS identified 37 patients with medium and 
high risk of ischemic complications in the secondary 
prevention group, for whom long-term dual ATT was 
recommended. Only 3 patients were treated with 
ticagrelor 60 mg initially according to the EMRs, which 
coincided with the CDSS recommendations; ticagrelor 
60 mg and rivaroxaban 2.5 mg in combination with 
ASA was recommended by the CDSS in 22 and 15 cases, 
respectively (Table 4).

Discussion
This study demonstrates the relevance of using the 

CDSS in the routine clinical practice when prescribing 
the best-possible strategy of LLT and ATT for the primary 
and secondary prevention of cardiovascular complications. 
The comparison of the initial orders in the EMRs with the 
therapy recommended by the CDSS revealed differences 
in the strategy as a whole and higher number of patients 
with combination and high-dose LLT in the secondary 
prevention group. The use of CDSS is comparable to 
the expert-level selection of treatment strategy, which is 
confirmed by the coincidence of opinions in more than 
90 % of decision-making cases.

Lipid-lowering therapy
The analysis of the prescribed LLT structure showed 

a beneficial extra effect of the CDSS: the use of a 
personalized approach with the analysis of the benefit / risk 
ratio was characterized by the preferred administration 
of atorvastatin [19]. At the same time, atorvastatin and 
rosuvastatin were ordered in the EMRs approximately 
equally often in the clinical setting. Thus, the CDSS tends 
to recommend combination therapy and atorvastatin more 
often, which can lead to the achievement of target LDL 
cholesterol levels in more patients than in the real-world 
clinical setting.

The use of CDSS in the group of secondary prevention of 
cardiovascular complications also showed clear differences 
in approaches to the treatment of lipid metabolism 
disorders.

The CDSS prescribed lipid-lowering therapy for 83 
(33.6 %) patients for the first time, which may be bene

Table 4. Secondary prevention. Antithrombotic therapy

Parameter Ordered using CDSS Ordered  
initially in EMR р Matching  

CDSS/EMR orders
ASA 189 117 < 0.001 106
Ticagrelor 90 mg 40 62 < 0.05 23
OACs 56 23 < 0.001 16
Clopidogrel 12 39 < 0.001 4
Ticagrelor 60 mg 22 5 < 0.001 3
Rivaroxaban 2.5 mg 15 0 < 0.001 0
ASA, acetylsalicylic acid; OAC, oral anticoagulant; EMR, electronic medical record; CDSS, clinical decision support system.

Table 5. Secondary prevention. Antithrombotic therapy in acute coronary syndrome

Parameter Ordered  
using CDSS

Ordered  
initially in EMR р Matching  

CDSS/EMR orders
ASA 50 39 < 0.05 33
Ticagrelor 40 29 < 0.05 23
OACs 11 7 < 0.001 7
Clopidogrel 12 16 0.4 4
ASA, acetylsalicylic acid; OAC, oral anticoagulant; EMR, electronic medical record; CDSS, clinical decision support system.



52 ISSN 0022-9040. Kardiologiia. 2023;63(11). DOI: 10.18087/cardio.2023.11.n2555

ORIGINAL ARTICLES§
ficial for reducing the risk of recurrent cardiovascular 
complications. Schubert et al. [20] showed that a more than 
50 % decrease in the LDL cholesterol levels is associated in 
patients with history of MI with a significant reduction in 
the risk of recurrent acute MI, stroke, and cardiovascular 
mortality.

Thus, this study demonstrates the expert level of 
prescribing lipid-lowering therapy according to the 
current clinical guidelines for the treatment of patients 
with lipid metabolism disorders when using the CDSS 
[16]. However, this is somewhat different from the data 
obtained by McKie et al. [21] in the United States. The 
authors of this study showed that the use of the CDSS 
is characterized by increased adherence to the clinical 
guidelines in the treatment of CHF, but not atrial 
fibrillation and lipid metabolism disorders. This may be 
due to more common use of highly structured EMRs in 
the United States, which facilitates the construction of 
personalized lipid-lowering therapy.

Antithrombotic therapy
According to the clinical guidelines, patients with 

NSTE-ACS and patients with STE-ACS should be 
treated with ASA and a P2Y12 inhibitor for 12 months 
if there are no contraindications and a high risk of 
bleeding. Moreover, clopidogrel should be administered 
for patients with ACS only they have contraindications 
or intolerance to prasugrel or ticagrelor and patients 
with atrial fibrillation if OACs are indicated for them 
[6]. Thus, ticagrelor should be the treatment of choice 
for patients with ACS.

The assessment of ATT orders showed higher 
frequency of the administration of ticagrelor 
recommended by the CDSS for patients with ACS 
then in the real-world clinical setting. The population-
based study by Ozaki et al. [22] confirms that the 
frequency of ticagrelor administration in patients with 
ACS varies widely and mainly depends on the medical 
facility rather than the patient’s clinical characteristics 
or clinical guidelines. In this study, when a patient 
was admitted to the district hospital, the odds of the 
administration of ticagrelor decreased 2‑fold, and 
the patient’s management by a cardiologist increased 
2.8‑fold this probability [22]. This aspect is of particular 
clinical importance: Using the CDSS in district medical 
facilities may increase the number of cases of reasonable 
administration of ticagrelor in ACS patients, which 
will reduce mortality and recurrence of cardiovascular 
complications.

Compared with the real-world clinical data, the use 
of CDSS allowed increasing the number of orders of 
long-term ATT: ticagrelor 60 mg in 22 more patients 

and rivaroxaban 2.5 mg in 15 patients with high and very 
high risk of ischemic complications.

The PEGASUS-TIMI 54 study demonstrated that 
the administration of ASA + ticagrelor 60 mg one year 
after acute MI is more effective than placebo for the 
prevention of cardiovascular death, MI, or ischemic 
stroke [23]. Similar results were demonstrated by the 
Swedish Register: the administration of long-term 
therapy with ticagrelor in patients with history of ACS 
reduced the incidence of ischemic stroke by 21 % [24]. 
Similar results were also obtained in the COMPASS 
study, which showed that the addition of rivaroxaban 2.5 
mg 2 times a day to ASA reduced the likelihood of stroke 
and cardiovascular death, with a greater effect during 
a longer follow-up period [25]. Despite the proven 
efficacy in reducing the risk of ischemic complications 
during long-term ATT, it is underused in the clinical 
setting. There are the following limitations to the more 
frequent administration of long-term ATT:

Challenges in assessing the high risk of ischemic 
complications by outpatient physicians (due to lack of 
time);

Outpatient physicians do not witness the effects of 
the prevention of ischemic complications, they rather 
see side effects of drugs (including bleeding);

Physicians rarely extrapolate the results of 
randomized clinical trials to their clinical practice [26].

The CDSS includes an automatic assessment of the 
risk of ischemic and hemorrhagic complications, which 
can significantly increase physician’s adherence to the 
administration of long-term ATT, which explains the 
high frequency of ordering these drugs when the CDSS 
is used in the study.

Efficacy of using CDSS in the clinical setting
The analysis of big data collected from the EMRs 

in the clinical setting can help in planning clinical 
trials, defining clinical endpoints, qualitative results, 
and decision-making processes, and contribute to the 
treatment target control [27]. The BETTER CARE-HF 
study demonstrated that if a physician is warned that a 
patient has heart failure, therapy is prescribed according 
to clinical guidelines more often, and, as a result, the 
frequency of hospitalizations decreases, unlike in routine 
clinical practice [28]. In another study evaluating real-
world clinical data, the prescription of therapy not in 
line with the clinical guidelines increased the incidence 
of clinically significant cardiovascular complications 
in the secondary prevention arm [29]. There were 
also cases in this study when adequate therapy was not 
ordered in the secondary prevention group. Digital tools 
integrated into medical information systems can help 
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avoid prescription errors. In general, the use of big data 
and advanced analytics can revolutionize the approach 
to managing patients with cardiovascular complications 
and improve treatment outcomes.

Limitations
Firstly, there was no subanalyses depending on the 

medical facilities, which matters in decision-making. 
Secondly, despite the fact that the experts followed 
the recommendations when using the CDSS, some 
discrepancies in the treatment strategies could be due 
to the expert’s opinion. Thirdly, the lack of information 
on the treatment orders in the EMR could be due to a 
human element-a physician could have failed to enter 
information about the therapy in the electronic form.

Conclusion
Administration of lipid-lowering therapy for 

the primary prevention in the clinical setting differ 
significantly from the CDSS recommendations. The 
CDSS revealed significant differences in the group of 
secondary prevention in the recommendations for 
lipid-lowering therapy compared with the initial data in 
favor of higher statin dosages and the use of combined 
lipid-lowering therapy. Significant differences were 
also shown by the CDSS in recommendations for ATT 

in the secondary prevention group. Using the CDSS 
can improve the practice of choosing lipid-lowering 
and antithrombotic therapy for the prevention of 
cardiovascular complications. It is necessary to conduct 
a prospective randomized trial to confirm the effect of 
the CDSS on reducing the incidence of cardiovascular 
complications in the clinical setting.

Acknowledgements 
The authors thank A. V. Pustelenin A. V., Chazov National 
Medical Research Center of Cardiology; V. V. Karnoza, 
Director of Medsoft and the developer of the Kvazar 
medical information system, which is the main vendor in 
the Lipetsk and Voronezh Regions; O. V. Fateeva, Deputy 
Minister of the Department of Health Management of 
the Lipetsk Region; O. G. Azarin O. G., Chief Expert 
Consulting Cardiologist of the Department of Health of 
the Voronezh Region; G. V. Astakhov, Deputy Head of the 
General Department of the Department of Health  
of the Voronezh Region.

Funding 
No funding was received for this study.

No conflict of interest is reported.

The article was received on 10/07/2023

REFERENCES

1. Federal State Statistics Service. Russain Statistical Yearbook 
2018. Av. at: https://rosstat.gov.ru / storage / mediabank / year18.
pdf. -M.: Rosstat;2018. – 694 p. [Russian: Федеральная служ-
ба государственной статистики. Российский статистический 
ежегодник. 2018. – М.:Росстат; 2018. – 694с. Доступно на: 
https://rosstat.gov.ru / storage / mediabank / year18.pdf]. ISBN 
978‑5‑89476‑456‑6

2. Muromtceva G. A., Kontsevaya A. V., Konstantinov V. V., 
Artamonova G. V., Gatagonova T. M., Duplyakov D. V. et al. The 
prevalence of non-infectious disease risk factors in the Russian 
population in 2012–2013. Results of the ESSE-RF study. Car-
diovascular Therapy and Prevention. 2014;13 (6):4–11. [Rus-
sian: Муромцева Г. А., Концевая А. В., Константинов В. В., 
Артамонова Г. В., Гатагонова Т. М., Дупляков Д. В. и др. Рас-
пространенность факторов риска неинфекционных заболе-
ваний в российской популяции в 2012-2013 гг. Результаты ис-
следования ЭССЕ-РФ. Кардиоваскулярная терапия и профи-
лактика. 2014;13 (6):4–11]. DOI: 10.15829 / 1728‑8800‑201
4‑6‑4‑11

3. Meshkov A. N., Ershova A. I., Deev A. D., Metelskaya V. A., 
Zhernakova Yu. V., Rotar O. P. et al. Distribution of lipid pro-
file values in economically active men and women in Russian 
Federation: results of the esse-rf study for the years 2012–2014. 
Cardiovascular Therapy and Prevention. 2017;16 (4):62–7. 
[Russian: Мешков А. Н., Ершова А. И., Деев А. И., Метель-
ская В. А., Жернакова Ю. В., Ротарь О. П. и др. Распределение 
показателей липидного спектра у мужчин и женщин трудо-
способного возраста в Российской Федерации: результаты ис-
следования ЭССЕ-РФ за 2012-2014 гг. Кардиоваскулярная те-
рапия и профилактика. 2017;16 (4):62–7]. DOI: 10.15829 / 17
28‑8800‑2017‑4‑62‑67

4. Ezhov M. V., Shalnova S. A., Yarovaya E. B., Kutsenko V. A., 
Evstifeeva S. E., Metelskaya V. A. et al. Lipoprotein (a) in an 
adult sample from the Russianpopulation: distribution and 
associationwith atherosclerotic cardiovascular diseases. Ar-
chives of Medical Science. 2021;19 (4):995–1002. DOI: 
10.5114 / aoms / 131089

5. Shalnova S. A., Deev A. D., Metelskaya V. A., Evstifeeva S. E., Ro-
tar O. P., Zhernakova Yu. V. et al. Awareness and treatment spe-
cifics of statin therapy in persons with various cardiovasular 
risk: the study ESSE-RF. Cardiovascular Therapy and Preven-
tion. 2016;15 (4):29–37. [Russian: Шальнова С. А., Деев А. Д., 
Метельская В. А., Евстифеева С. Е., Ротарь О. П., Жернако-
ва Ю. В. и др. Информированность и особенности терапии 
статинами у лиц с различным сердечно-сосудистым риском: 
исследование ЭССЕ-РФ. Кардиоваскулярная терапия и про-
филактика. 2016;15 (4):29–37]. DOI: 10.15829 / 1728‑8800‑2
016‑4‑29‑37

6. Collet J-P, Thiele H, Barbato E, Barthélémy O, Bauersachs J, 
Bhatt DL et al. 2020 ESC Guidelines for the management of 
acute coronary syndromes in patients presenting without per-
sistent ST-segment elevation. European Heart Journal. 2021;42 
(14):1289–367. DOI: 10.1093 / eurheartj / ehaa575

7. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-
Brentano C et al. 2019 ESC Guidelines for the diagnosis and 
management of chronic coronary syndromes. European Heart 
Journal. 2020;41 (3):407–77. DOI: 10.1093 / eurheartj / ehz425

8. Neumann F-J, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, 
Benedetto U et al. 2018 ESC / EACTS Guidelines on myocardial 
revascularization. European Heart Journal. 2019;40 (2):87–165. 
DOI: 10.1093 / eurheartj / ehy394



55ISSN 0022-9040. Kardiologiia. 2023;63(11). DOI: 10.18087/cardio.2023.11.n2555

ORIGINAL ARTICLES§
9. Gulizia MM, Colivicchi F, Abrignani MG, Ambroset-

ti M, Aspromonte N, Barile G et al. Consensus Document 
ANMCO / ANCE / ARCA / GICR-IACPR / GISE / SICOA: 
Long-term Antiplatelet Therapy in Patients with Coronary Ar-
tery Disease. European Heart Journal Supplements. 2018;20 
(Suppl F): F1–74. DOI: 10.1093 / eurheartj / suy019

10. Gusev A. V., Zarubina T. V. Clinical Decisions Support in med-
ical information systems of a medical organization. Physi-
cian and information technology. 2017;2:60–72. [Russian: Гу-
сев А. В., Зарубина Т. В. Поддержка принятия врачебных ре-
шений в медицинских информационных системах медицин-
ской организации. Врач и информационные технологии. 
2017;2:60–72]

11. Ambrosy AP, Fonarow GC, Butler J, Chioncel O, Greene SJ, Va-
duganathan M et al. The Global Health and Economic Burden 
of Hospitalizations for Heart Failure. Journal of the American 
College of Cardiology. 2014;63 (12):1123–33. DOI: 10.1016 / j.
jacc.2013.11.053

12. Posnenkova O. M., Genkal E. N., Popova Yu. V., Kiselev A. R., 
Gridnev V. I. Application of information technologies for selec-
tion of treatment strategy in patients with stable coronary ar-
tery disease. Cardiо-IT. 2019;6 (2):e0201. [Russian: Поснен-
кова О. М., Генкал Е. Н., Попова Ю. В., Киселев А. Р., Грид-
нев В. И. Применение информационных технологий для вы-
бора тактики лечения больных стабильной ишемической 
болезнью сердца. Кардио-ИТ. 2019;6 (2):e0201]. DOI: 
10.15275 / cardioit.2019.0201

13. Mukhopadhyay A, Reynolds HR, Xia Y, Phillips LM, Amin-
ian R, Diah R-A et al. Design and pilot implementation for the 
BETTER CARE-HF trial: A pragmatic cluster-randomized con-
trolled trial comparing two targeted approaches to ambulatory 
clinical decision support for cardiologists. American Heart Jour-
nal. 2023;258:38–48. DOI: 10.1016 / j.ahj.2022.12.016

14. Losik D. V., Kozlova S. N., Krivosheev Yu. S., Ponomarenko A. V., 
Ponomarev D. N., Pokushalov E. A. et al. Retrospective analy-
sis of clinical decision support system use in patients with hy-
pertension and atrial fibrillation (INTELLECT). Russian Jour-
nal of Cardiology. 2021;26 (4):54–60. [Russian: Лосик Д. В., 
Козлова С. Н., Кривошеев Ю. С., Пономаренко А. В., Поно-
марев Д. Н., Покушалов Е. А. и др. Результаты ретроспектив-
ного анализа выбора терапии при помощи сервиса поддерж-
ки принятия врачебных решений у пациентов с артериальной 
гипертензией и фибрилляцией предсердий (ИНТЕЛЛЕКТ). 
Российский кардиологический журнал. 2021;26 (4):54–60]. 
DOI: 10.15829 / 1560‑4071‑2021‑4406

15. Ponomarenko A. V., Krivosheev Yu. S., Mikheenko I. L., So-
rokin E. V., Sapelnikov O. V., Paleyev F. N. et al. Searching for 
potential factors associated with failed catheter ablation of 
atrial fibrillation. Retrospective analysis of electronic med-
ical records using medical decision making support service 
(SELECT AF study). Russian Cardiology Bulletin. 2023;18 
(2):35–42. [Russian: Пономаренко А. В., Кривошеев Ю. С., 
Михеенко И. Л., Сорокин Е. В., Сапельников О. В., Пале-
ев Ф. Н. и др. Поиск потенциальных факторов, ассоцииро-
ванных с неуспехом катетерной аблации фибрилляции пред-
сердий. Ретроспективный анализ электронных медицинских 
карт при помощи сервиса поддержки принятия врачебных 
решения (исследование СЕЛЕКТ ФП). Кардиологический 
вестник. 2023;18 (2):35–42]. DOI: 10.17116 / Cardiobulle-
tin20231802135

16. Kukharchuk V. V., Ezhov M. V., Sergienko I. V., Arabidze G. G., 
Bubnova M. G., Balakhonova T. V. et al. Diagnostics and correc-
tion of lipid metabolism disorders in order to prevent and treat 
of atherosclerosis Russian recommendations VII revision. Ath-
erosclerosis and dyslipidemia. 2020;1 (38):7–40. [Russian: Ку-
харчук В. В., Ежов М. В., Сергиенко И. В., Арабидзе Г. Г., Буб-
нова М. Г., Балахонова Т. В. и др. Диагностика и коррекция 
нарушений липидного обмена с целью профилактики и лече-
ния атеросклероза. Российские рекомендации, VII пересмотр. 

Атеросклероз и дислипидемии. 2020;1 (38):7–40]. DOI: 
10.34687 / 2219–8202. JAD.2020.01.0002

17. Barbarash O. L., Karpov Yu. A., Kashtalap V. V., Boshchen-
ko A. A., Ruda M. Ya., Akchurin R. S. et al. 2020 Clinical prac-
tice guidelines for Stable coronary artery disease. Russian Jour-
nal of Cardiology. 2020;25 (11):201–50. [Russian: Барба-
раш О. Л., Карпов Ю. А., Кашталап В. В., Бощенко А. А., 
Руда М. Я., Акчурин Р. С. и др. Стабильная ишемическая бо-
лезнь сердца. Клинические рекомендации 2020. Россий-
ский кардиологический журнал. 2020;25 (11):201–50]. DOI: 
10.15829 / 1560‑4071‑2020‑4076

18. Averkov O. V., Duplyakov D. V., Gilyarov M. Yu., Novikova N. A., 
Shakhnovich R. M., Yakovlev A. N. et al. 2020 Clinical prac-
tice guidelines for Acute ST-segment elevation myocardial in-
farction. Russian Journal of Cardiology. 2020;25 (11):251–310. 
[Russian: Аверков О. В., Дупляков Д. В., Гиляров М. Ю., Но-
викова Н. А., Шахнович Р. М., Яковлев А. Н. и др. Острый ин-
фаркт миокарда с подъемом сегмента ST электрокардиограм-
мы. Клинические рекомендации 2020. Российский кардиоло-
гический журнал. 2020;25 (11):251–310]. DOI: 10.15829 / 29 
/ 1560‑4071‑2020‑4103

19. Taylor F, Huffman MD, Macedo AF, Moore TH, Burke M, Dav-
ey Smith G et al. Statins for the primary prevention of car-
diovascular disease. Cochrane Database of Systematic Re-
views. 2013;2021 (9):CD004816. DOI: 10.1002 / 14651858. 
CD004816.pub5

20. Schubert J, Lindahl B, Melhus H, Renlund H, Leosdottir M, 
Yari A et al. Low-density lipoprotein cholesterol reduction and 
statin intensity in myocardial infarction patients and major ad-
verse outcomes: a Swedish nationwide cohort study. Europe-
an Heart Journal. 2021;42 (3):243–52. DOI: 10.1093 / eur-
heartj / ehaa1011

21. McKie PM, Kor DJ, Cook DA, Kessler ME, Carter RE, Wilson 
PM et al. Computerized Advisory Decision Support for Cardio-
vascular Diseases in Primary Care: A Cluster Randomized Trial. 
The American Journal of Medicine. 2020;133 (6):750–756.e2. 
DOI: 10.1016 / j.amjmed.2019.10.039

22. Ozaki AF, Jackevicius CA, Chong A, Sud M, Fang J, Aus-
tin PC et al. Hospital‐Level Variation in Ticagrelor Use in Pa-
tients With Acute Coronary Syndrome. Journal of the American 
Heart Association. 2022;11 (13):e024835. DOI: 10.1161 / JA-
HA.121.024835

23. Orenes-Piñero E, Esteve-Pastor MA, Ruiz-Nodar JM, Quin-
tana-Giner M, Veliz-Martínez A, Tello-Montoliú A et al. Under-
prescription of novel antiplatelet drugs in patients with acute 
coronary syndrome and previous cardiovascular disease. Mi-
nerva Medica. 2019;110 (5):410–8. DOI: 10.23736 / S0026–
4806.19.05859–2

24. Ulvenstam A, Henriksson R, Söderström L, Mooe T. Isch-
emic stroke rates decrease with increased ticagrelor use af-
ter acute myocardial infarction in patients treated with per-
cutaneous coronary intervention. European Journal of 
Preventive Cardiology. 2018;25 (11):1219–30. DOI: 
10.1177 / 2047487318784082

25. Steffel J, Eikelboom JW, Anand SS, Shestakovska O, Yusuf S, Fox 
KAA. The COMPASS Trial: Net Clinical Benefit of Low-Dose 
Rivaroxaban Plus Aspirin as Compared With Aspirin in Patients 
With Chronic Vascular Disease. Circulation. 2020;142 (1):40–8. 
DOI: 10.1161 / CIRCULATIONAHA.120.046048

26. Gielen S. Prolonged dual antiplatelet therapy:  
Has PEGASUS landed in the real world? European Jour-
nal of Preventive Cardiology. 2020;27 (7):693–5. DOI: 
10.1177 / 2047487319872631

27. Szymański P, Weidinger F, Lordereau-Richard I, Himmelmann 
A, Arca M, Chaves J et al. Real world evidence: Perspectives 
from a European Society of Cardiology Cardiovascular Round 
Table with contribution from the European Medicines Agen-
cy. European Heart Journal – Quality of Care and Clinical Out-
comes. 2023;9 (2):109–18. DOI: 10.1093 / ehjqcco / qcad009



56 ISSN 0022-9040. Kardiologiia. 2023;63(11). DOI: 10.18087/cardio.2023.11.n2555

ORIGINAL ARTICLES§
28. Mukhopadhyay A, Reynolds HR, Phillips LM, Nagler AR, King 

WC, Szerencsy A et al. Cluster-Randomized Trial Comparing 
Ambulatory Decision Support Tools to Improve Heart Failure 
Care. Journal of the American College of Cardiology. 2023;81 
(14):1303–16. DOI: 10.1016 / j.jacc.2023.02.005

29. Redón J, Usó R, Trillo JL, López C, Morales-Olivas F, Navarro J 
et al. Number of drugs used in secondary cardiovascular preven-
tion and late survival in the population of Valencia Communi-
ty, Spain. International Journal of Cardiology. 2019;293:260–5. 
DOI: 10.1016 / j.ijcard.2019.05.071


