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Myocardial revascularization in Russian Federation 
for acute coronary syndrome in 2016-2020

Aim	 To analyze the number of cases of acute coronary syndrome (ACS) [ST segment elevation myocardial 
infarction (STEMI), non-ST elevation acute coronary syndrome (nSTEACS)] and results of myocardial 
revascularization for ACS as a part of the monitoring performed by the Ministry of Health Care of Russia*. 
This analysis allows, on one hand, providing control of morbidity and mortality of patients with socially 
significant pathologies and, on the other hand, monitoring the effectivity of treatments to identify and 
correct their shortcomings. Time-related changes in results of myocardial revascularization performed for 
ACS patients in the Russian Federation in 2020 were analyzed and compared with the values of 2016–
2019 based on data of the Russian Ministry of Health Care monitoring.

Material and Methods	 Yearly absolute, relative, and calculated indices of revascularization for ACS were analyzed and compared 
based on data of the Russian Ministry of Health Care monitoring in 2016–2020.

Results	 In the Russian Federation in 2020, the lowest number of hospitalizations for ACS (403, 931) was 
recorded with an unprecedented ratio of 1 / 1.8 for STEMI / nSTEACS, respectively. In Russia in 2020, 
the proportion of primary percutaneous coronary interventions (pPCI) for STEMI continued growing; 
it reached 44 % and peaked to the maximum for 2016–2020. At the same time, the thrombolytic therapy 
(TLT) remained essential in the structure of reperfusion strategies during those years (24.0–27.3 % of 
all STEMI cases). Total death rate of admitted patients with STEMI in Russia was stable at the level of 
13.1–14.6 %. In 2020, there were no significant differences in quality indexes of the treatment for STEMI 
from the previous period (2016–2019). A yearly relative increase in the number of PCIs for STEACS 
(from 16 % in 2016 to 30 % in 2020 and from 30 % to 46 % for high-risk nSTEACS) was observed. In 2020, 
a significant increase in death rate was observed for nSTEACS as a whole (to 4.1 %) and for individual 
subgroups (high-risk nSTEACS, to 4.5 %; after PCI for nSTEACS, to 1.8 %; and after PCI for high-risk 
nSTEACS, to 2.8 %) whereas mean death rate values in these subgroups in 2016–2019 were 2.75 %, 3.45 %, 
1.5 %, and 2.3 %, respectively.

Conclusion	 The analysis of revascularization indexes in ACS patients based on the Ministry of Health Care of Russia 
monitoring performed in 2016–2020 showed a number of positive trends, including an increase in 
the total number of revascularization procedures; a decrease in the time from the disease onset to the 
endovascular treatment; an increase in the availability of stenting for severe ACS; and general stabilization 
of the mortality. On the other hand, the Russian Federation is considerably behind European countries in 
several qualitative and quantitative parameters of health care in ACS, such as pPCI availability, symptom-
to-balloon time, total mortality of all hospitalized STEMI patients, and revascularization for nSTEACS. 
Despite the gradual improvement of relative quantitative indexes of myocardial revascularization for ACS, 
negative changes in the absolute number of myocardial revascularizations for various forms of ACS and a 
notable increase in the death rate in nSTEACS were observed in 2020, including patients after PCI. There 
is no doubt that the negative results of myocardial revascularization in Russia in 2020 were due to the 
effect of the COVID-19 pandemic.

Keywords	 COVID-19; acute coronary syndrome; myocardial reperfusion; percutaneous coronary intervention; 
the Stent – Save a Life initiative; Russian Federation

For citations	 Alekyan B.G., Boytsov S.A., Manoshkina E.M., Ganyukov V.I. Myocardial revascularization in Russian 
Federation for acute coronary syndrome in 2016-2020. Kardiologiia. 2021;61(12):4–15. [Russian: 
Арлекин Б. Г., Бойцов С.А., Маношкина Е.М., Ганюков В.И. Реваскуляризация миокарда в Российской 
Федерации при остром коронарном синдроме в 2016-2020 гг. Кардиология. 2021;61(12):4–15]

Corresponding author	 Ganyukov V.I. E-mail: ganyukov@mail.ru

*  monitoring of measures to reduce the mortality from ischemic heart disease (letters of the Ministry of Health Care of the Russian Federation  
of 13.03.2015 # 17–6 /10 / 1–177 and of 24.07.2015 # 17–9 / 10 / 2–4128), which includes monthly collection of data on the Federal Research Institute  
for Health Organization and Informatics portal, the Automated System for Monitoring of Medical Statistics, at http://asmms.mednet.ru.

mailto:ganyukov@mail.ru


5ISSN 0022-9040. Kardiologiia. 2021;61(12). DOI: 10.18087/cardio.2021.12.n1879

EDITORIAL ARTICLE§
Introduction

In 2018, the Russian Federal Project «Combating 
Cardiovascular Diseases» was launched. The aims of the 
project include reducing myocardial infarction mortality 
(up to 30.6 per 100,000 people by 2024) and increasing 
the number of X-ray-endovascular interventions for 
treatment purposes (up to 332,300 by 2024) [1].

Acute coronary syndrome (ACS), which represents 
the most threatening manifestation of coronary artery 
disease (CAD), has two main patterns: ST-elevation 
ACS and non-ST elevation ACS (NSTE-ACS). Since the 
former results in myocardial infarction in most cases, 
the term ST-elevation myocardial infarction (STEMI) 
will be used. The annual incidence of STEMI and NSTE-
ACS varies in European countries between 430–1,440 
[2] and 900–2,610 per million people, respectively [3–5].

Percutaneous coronary intervention (PCI) is the 
principal method of myocardial revascularization in 
ACS [2–4]. Quantitative and qualitative targets for 
effective treatment identified for patients with STEMI 
are mainly associated with PCI accessibility [2, 3,  6]. 
While patient heterogeneity precludes such clear 
unifying criteria for treatment efficacy in NSTE-ACS, 
myocardial revascularization is achieved in this group 
of patients with ACS at a total of 60–75 % (coronary 
artery bypass grafting / PCI – 8–12 % / 50–60 %) [4, 5].

According to Fox et al. [7], five-year mortality in 
patients with a history of ACS is as high as 20 %. Howe
ver, there is no difference in the long-term morta
lity between patients with STEMI and NSTE-ACS. 
However, most fatalities (up to 95 %) in NSTE-ACS 
occur after discharge from the hospital. In 2020, the 
quantitative and qualitative indicators of outcomes 
in patients with ACS changed worldwide due to the 
COVID-19 pandemic [8–11].

Objective
To analyze the trends in the myocardial revascu

larization indicators in patients with ACS in the Russian 
Federation for 2020 and compare them with the indica
tors for 2016–2019 using the monitoring data of the 
Ministry of Health of Russia.

Material and Methods
The analysis includes annual monitoring data of the 

Ministry of Health of Russia [Monitoring of measures to 
reduce coronary artery disease mortality; correspondence 
of the Ministry of Health of Russia nos. 17–6 / 10 / 1–177 
dated 03 / 13 / 2015 and 17–9 / 10 / 2–4128 dated 
07 / 24 / 2015). The data on ACS were collected monthly 
in the web portal of the Russian Research Institute of 
Health  – Automated System of Monitoring of Medical 

Statistics (http://asmms.mednet.ru). A total of 546,934 
hospitalizations due to ACS were registered in the Rus
sian Federation in 2016; the corresponding figures 
for 2017, 2018, 2019 and 2020 were 550,609, 531,019, 
501,238 and 403,931, respectively. All patients with ACS 
were divided into two groups: STEMI and NSTE-ACS. 
After dividing each group into subgroups, annual rates 
were analyzed for 2016–2020.

In the STEMI group, the study involved the following 
subgroups: patients hospitalized within 12 hours 
after the onset of symptoms; patients who underwent 
primary PCI (pPCI) (PCI for symptom-related stenosis 
performed within 12 hours after the onset of STEMI 
symptoms in patients who did not receive preliminary 
thrombolytic therapy (TLT); patients who underwent 
PCI more than 12 hours after the onset of symptoms; 
patients who received TLT; patients who underwent 
performed PCI within 24 hours after TLT.

In the NSTE-ACS group, the following subgroups 
were evaluated: patients hospitalized due to high-risk 
NSTE-ACS; patients who underwent PCI; patients with 
high-risk NSTE-ACS who underwent PCI.

After comparing absolute, relative, and calculated 
annual rates between groups and subgroups for 2016–
2020, the trends of indicators were analyzed. Here, 
the main parameters of interest were the absolute and 
relative volumes of groups and subgroups, mortality in 
groups and subgroups, as well as the total number of 
patients who received and did not receive reperfusion 
therapy in the STEMI group. Particular attention was 
paid to the comparison of the rates for 2020 and 2016–
2019

The data were processed using descriptive statistics; 
the variables were presented as absolute values 
and / or percentages. The statistical significance of the 
differences was not assessed.

Results of monitoring of myocardial 
revascularization in ACS by the Ministry 
of Health of Russia in 2016–2020

Trends in the number of ACS 
cases in Russia in 2016–2020

In terms of the absolute number of patients hospi
talized with ACS in the Russian Federation in 2016–
2019, there were slightly more than 500 thousand cases 
a year (Figure 1). The largest and the smallest numbers 
of hospitalized patients with ACS were 550,609 patients 
in 2017 and 403,931 patients in 2020 (by 26.6 %), respec
tively. In these years, the total hospitalization rates per 
million people were 3,745 and 2,748, respectively (Table 
1). In 2020, the ratio of patients with STEMI / NSTE-
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ACS varied from 1 / 2.6 in 2018 to 1 / 1.8, respectively. 
Although the number of patients hospitalized with 
STEMI remained significantly unchanged to average 
about 150,000 cases a year (from 161,399 in 2016 to 
143,381 in 2020), the mean number of patients with 
NSTE-ACS (~380,000 cases) decreased significantly in 
2020 to 260,350 patients. In 2019, there was a decrease 
in the number of hospitalizations for ACS by 5.6 % and 
for NSTE-ACS by 9.2 % (including patients with high-
risk NSTE-ACS by 10.4 %) as compared to 2018, whereas 
the incidence of hospitalizations for STEMI increased 
by 3.7 % (Figure 1).

The number of patients with STEMI hospitalized 
within 12 hours after the onset of symptoms gradually 
increased from 64.9 % in 2016 to 71.8 % in 2020. NSTE-
ACS with an unfavorable prognosis  – that is, high-
risk NSTE-ACS  – was observed on average in about 
32 % of all hospitalized patients with NSTE-ACS. In 
2020, the percentage of patients with high-risk NSTE-
ACS increased to 35.1 %; at the same time, the number 

of hospitalized patients with NSTE-ACS decreased 
significantly (Figure 1). Trends of the numbers of 
hospitalized patients with various patterns of ACS per 1 
million people in the Russian Federation are presented 
in Table 1.

Trends in the number of revascularization 
procedures in ACS in Russia in 2016–2020

While the total annual number of PCIs in patients 
with STEMI gradually increased from 64,273 
interventions in 2016 to 95,536 in 2019 (by 48.6 %) 
(Figure 2), the number decreased to 90,817 in 2020 
(by 4.9 % compared to 2019) in the context of the 
COVID-19 pandemic. The absolute number of primary 
PCIs (pPCI) – that is, PCI for symptom-related stenosis 
performed within 12 hours after the onset of symptoms 
of STEMI in a patient who had not received preliminary 
TLT – increased by 59.1 % from 40,053 in 2016 to 63,713 
in 2019. Patients with STEMI who had undergone PCI 
within the period from 12 to 48 hours after the onset 

Table 1. Trends in the numbers of hospitalized patients  
with various patterns of ACS per million people in the Russian Federation in 2016–2020

Patterns of ACS
Year analyzed

2016 2017 2018 2019 2020
All patterns of ACS 3720 3745 3612 3410 2748
NSTE-ACS 2612 2711 2610 2370 1771
High risk NSTE-ACS 789 889 881 789 621
STEMI 1097 1033 1003 1040 975
STEMI < 12 hours after the onset of symptoms 712 679 670 738 700
ACS – acute coronary syndrome; NSTE-ACS – non-ST segment elevation acute coronary syndrome;  
STEMI – ST elevation myocardial infarction.

ACS – number of cases of any pattern of acute coronary syndrome; STEMI – number of cases of ST elevation myocardial infarction;  
STEMI <12 – number of cases of ST elevation myocardial infarction hospitalized within 12 hours  
after the onset of symptoms; NSTE-ACS – number cases of non-ST elevation acute coronary syndrome;  
high-risk NSTE-ACS – number of cases of high-risk non-ST elevation acute coronary syndrome.
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Figure 1. Absolute number of patients with various patterns  
of ACS hospitalized annually in the Russian Federation in 2016–2020
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of symptoms were excluded from the pPCI group in 
this study. This was due to difficulty of allocating such 
a small group of patients, which has not been analyzed 
within the monitoring by the Ministry of Health of 
Russia.

In 2020, the number of pPCI performed was only 
580 less than in 2019. Being the most effective treatment 
for STEMI, primary PCI was performed in only 24.8 % 
(40,053 pPCIs per 161,399 patients with STEMI) of 
patients hospitalized with STEMI in 2016, compared to 
44 % in 2020 (63,133 pPCIs per 143,381 patients with 
STEMI) (the target is more than 70 % according to the 
Stent Save a Life initiative [6]). Other than pPCI, 24,220 
(37.7 %) (64,273 PCIs for STEMI minus 40,053 pPCIs) 
and 27,684 (30.5 %) (90,817 PCIs for STEMI minus 
63,133 pPCIs) PCIs, respectively, were performed in 
patients hospitalized with STEMI 12 hours following 
the onset of symptoms in the same years.

Thus, two subgroups of STEMI patients without 
preliminary TLT who underwent PCI (100 %) can be 
allocated as follows: subgroup 1 (pPCI performed as 
a timely treatment in 62.3–69.5 % of the total number 
of PCIs for STEMI) and subgroup 2 (PCI performed 
more than 12 after the onset of STEMI, i.e., late PCI, 
in 37.7–30.5 % of the total number of PCIs for STEMI) 
(Figure 3).

From 2016 to 2019, there was a slight decrease in the 
rates of TLT from 42,079 to 38,682 patients with STEMI, 
which was 26.1 % (42,079 cases of TLT in 161,399 pa
tients with STEMI) and 25.3 % (38,682 cases of TLT 
in 152,830 patients with STEMI) of all hospitalized 
patients with STEMI (Figure 2 and Figure 5). In 2020, 

the number of patients who received TLT decreased 
to 23.9 % (34,295 of 143,381 STEMI patients received 
TLT). The pharmacoinvasive approach (PCI within 24 
hours after TLT) was implemented only in 30.7 % (12,925 
cases of TLT + PCI within 24 hours versus 42,079 cases 
of TLT) of patients in 2016, but 46.7 % (18,072 cases of 

STEMI – number of cases of ST elevation myocardial infarction; PCI in STEMI –total number of PCIs for STEMI; pPCI – PCI for symptom-
related stenosis performed within 12 hours after the onset of STEMI symptoms in a patient who had not received preliminary TLT (patients 
with STEMI who had undergone PCI within 12–48 hours after the onset of symptoms were excluded from the pPCI group in this study). 
It is difficult to allocate this group of patients as it is small and not analyzed within the monitoring by the Ministry of Health of Russia). 
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Figure 2. Absolute annual number of cases of various types of reperfusion therapy in STEMI in the Russian Federation in 2016–2020

pPCI – percentage of PCIs for symptom-related stenosis performed 
within 12 hours after the onset of STEMI symptoms in a patient 
who had not received preliminary TLT of the total number of PCIs 
for STEMI; PCI after >12 hours –percentage of PCIs in STEMI 
performed more than 12 hours after the onset of symptoms of the total 
number of PCIs in STEMI; indicators are rounded to integer values.
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TLT + PCI within 24 hours versus 38,682 cases of TLT) 
in 2019. The pharmacoinvasive approach was even more 
applied in 2020 when its frequency increased to 49.9 % 
(17,134 cases of TLT+PCI within 24 hours versus 34,295 
cases of TLT), while the total number of cases of TLT 
decreased by 4,387 (11.3 %) compared to 2019 (Figure 4). 
Here, the frequency of TLT+PCI, which should ideally 
approach 100 %, is insufficient.

Over the 5‑year study period, the number of pPCIs 
increased from 24.8 % to 44 %, while the relative 
number of patients with STEMI who did not undergo 
revascularization (PCI and / or TLT) decreased from 
49 % in 2016 to 33.3 % in 2019 and 32 % in 2020 (Figure 
5). The relative rates of cases of TLT, including as a part 
of the pharmacoinvasive approach, were within 27–24 % 
in 2016–2020, with a minimum in 2020.

The accessibility of revascularization in STEMI 
varies considerably throughout Russia (Figure 6). 
In 2020, the largest percentage of pPCI (51 %) was 
registered in the Ural Federal District, while the largest 
percentage of pPCI + TLT (75 %) was registered in the 
Ural and Volga Federal Districts.

It is disappointing that the lowest percentage of 
pPCI was registered in the Southern Federal District 
(28 %), with its high population density and easy access 
to transport. Data of the European Register on the 
rates of pPCI and TLT in STEMI in several European 
countries for 2011 are presented for comparison and to 
demonstrate the accessibility of revascularization in the 
Russian Federation (Figure 7) [6].

The total mortality rate in STEMI in the Russian 
Federation in 2016–2019 was naturally higher in 
all hospitalized patients compared to the patients 
who underwent pPCI (Figure 8). A positive trend of 
decreasing mortality in STEMI should be noted from 
14.6 % in 2016 to 13.1 % in 2019 (by 10.3 %). In 2020, 
the total mortality increased to 14.5 % in this group by 
10.7 % compared to 2019. Mortality increased in the 
pPCI group from 5.8 % in 2019 to 6.2 % in 2020. The 
highest (16.4 %) and the lowest (12.4 %) mortality rates 
in STEMI was recorded in 2020 in the Siberian Federal 
District and the Ural Federal District, respectively 
(Figure 9).

According to symptom-to-balloon time, comprising 
an indirect indicator of management quality in STEMI, 
while the trends are not very pronounced in the period 
of time being analyzed, they are overall positive. In the 
period from 2016–2020, symptom-to-balloon time 
decreased from 257 to 231 minutes in the Russian 
Federation. It should be noted that, while symptom-to-
call time (time of the patient’s responsibility), which is 
the first component of symptom-to-balloon time, hardly 

TLT+PCI within 24 hours – TLTL and PCI completed within 24 hours 
(pharmacoinvasive approach) after the onset of STEMI (lower part 
of the graph); TLT without PCI – TLT without PCI (upper part of 
the graph) within 24 hours; indicators are rounded to integer values.
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changed (122, 140, 122, and 123 minutes in 2016, 2017, 
2019 and 2020, respectively), a gradual decrease in the 
second component call-to-balloon time (time of the 
responsibility of the health system) was recorded (134, 
138, 114 and 108 minutes, respectively).

Trends in the number of revascularization 
procedures in NSTE-ACS in Russia in 2016–2020

The absolute annual number of PCIs in NSTE-
ACS increased in the Russian Federation from 61,001 
to 91,429 from 2016 to 2019 (from 16 % to 26 % of the 
total number of hospitalized patients with NSTE-
ACS, respectively) (Figure 10 and Figure 11). In 
2020, the absolute number of PCIs in NSTE-ACS was 
78,481 (30 % of all hospitalized patients), representing 
a 14 % decrease as compared to 2019. Here, it should 

The lower part of the graph represents the percentage of pPCIs of the total number of STEMI cases, the middle part  
is the percentage of TLT, while the upper part is the percentage of patients who had not received any reperfusion treatment.  
FEFD – Far Eastern Federal District; VFD – Volga Federal District; NWFD – Northwestern Federal District; NCFD – North Caucasian Federal District;  
SibFD – Siberian Federal District; UFD – Ural Federal District; CFD – Central Federal District; SFD – Southern Federal District. 
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be emphasized that the decrease in the number of 
PCIs was significantly smaller in 2020 than a decrease 
in the number of hospitalized patients with NSTE-
ACS (25.3 %). The absolute number of PCIs in high-
risk NSTE-ACS increased from 34,607 to 48,263 in 
2016 to 2019 (from 30 % to 42 % of the total number of 
hospitalized patients with high-risk NSTE-ACS). The 
absolute number of endovascular interventions in high-
risk NSTE-ACS decreased by 12 % in 2020 compared 
to 2019, amounting to 42,379 (46 % of all patients with 
high-risk NSTE-ACS hospitalized in 2020). It should 
be noted that most of all PCIs in NSTE-ACS were 
performed in patients with high-risk NSTE-ACS in the 
Russian Federation in 2016–2020.

The mortality trends of hospitalized patients with 
various patterns of NSTE-ACS who had and had not 

undergone PCI in the Russian Federation in 2016–2020 
are presented in Figure 12. In 2016–2019, mortality 
rates ranged from 2.7 % to 2.9 % in all hospitalized 
patients with NSTE-ACS, from 3.2 % to 4.2 % in patients 
with high-risk NSTE-ACS, compared with 1.4 % to 
1.8 % and 2.1 % to 2.6 %, respectively. In 2020, these 
indicators increased significantly to 4.1 %, 4.5 %, 1.8 % 
and 2.8 %, respectively.

Discussion

Analysis of quantitative, qualitative, and 
target indicators of reperfusion for STEMI in 
the Russian Federation in 2016–2020

The European Society of Cardiology and the 
European Association of Percutaneous Cardiovascular 

FEFD is the Far Eastern Federal District; VFD, the Volga Federal District; NWFD, the Northwestern Federal 
District, NCFD, the North Caucasian Federal District; SibFD; the Siberian Federal District, UFD, the Ural 
Federal District; CFD, the Central Federal District, SFD, the Southern Federal District.
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Interventions launched the Stent for Life initiative in 
2009, which has now been succeeded by the Stent – Save 
a Life! initiative [12]. The priority in the treatment of 
STEMI is given to pPCI in the project papers, and the 
target quantitative values for pPCI are determined to 
be achieved in at least 70 % of all patients with STEMI, 
or in the absolute number of more than 600 pPCIs per 
million people at the national level [3, 6, 12].

The introduction of a program for establishing 
vascular centers in the Russian Federation in 2008, 
which has been implementing the Federal Project 

‘Combating Cardiovascular Diseases’ since 2018, led 

to significant improvements in the accessibility of 
endovascular management for patients with ACS.

The percentage of pPCIs in patients with STEMI 
continued to increase to reach 44 % in 2020 (Figure 5). 
Although this is the highest level achieved within the 
period of 2016–2020, it remains significantly lower than 
the European target level. The provision of pPCI to 90 % 
of patients in Moscow is an outstanding example of the 
achieved success. At the same time, the absolute number 
of pPCIs per million people was almost the same in 2020 
as in 2019. The accessibility of reperfusion treatment 
for STEMI (pPCI and TLT) gradually increases in the 
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Russian Federation: while 49 % of patients with STEMI 
did not receive reperfusion therapy in 2016, by 2020, 
the figure had improved to 32 % (Figure 5). At the same 
time, TLT remains a significant part in the reperfusion 
strategies (24–27.3 % of all STEMI cases). In European 
countries, the main treatment method is pPCI, with 
TLT being used in no more than 5 % of STEMI cases 
(Figure 7) [5, 6]. Given the large territory of the Russian 
Federation (remoteness of a PCI-center from the place of 
residence for a part of the population) and the insufficient 
number of pPCIs (44 %), it is necessary to continue 
implementing measures to increase the accessibility 
of pPCI-centers (new PCI-centers, logistics of patient 
routing, early diagnosis of MI). However, while pPCI 
remains partially inaccessible, the pharmacoinvasive 
approach should be key in reperfusion: pre-hospital 
TLT (in-hospital TLT is possible only if MI develops 
in hospital) with PCI within 24 hours after successful 
thrombolysis [13, 14]. The pharmacoinvasive approach 
is applied when the time from diagnosis of STEMI to 
PCI is expected to be more than 120 minutes. The trends 
for the pharmacoinvasive approach (performing PCI 
within 24 hours after TLT) were positive in the Russian 
Federation in the period of interest (2016–2020). While 
TLT followed by PCI within 24 hours from the onset of 
MI was performed in only 31 % of patients in 2016, by 
2020 this had improved to 50 %. However, this value 
should ideally approach 100 %.

The reasons for the low accessibility of revascula
rization in the North Caucasian and Southern Federal 
Districts should be analyzed separately; here 44 % and 
49 % of patients with STEMI did not receive quality care 
in 2020, with pPCI being performed only in 30 % and 
28 % of patients, respectively (Figure 6).

In the Russian Federation, qualitative indicators of 
STEMI management (mortality, time from symptom 
onset to revascularization) are significantly worse than 
the mean European values [5, 6]. The total mortality 
of hospitalized patients with STEMI does not exceed 
10 % in Europe, while, in the Russian Federation, 
the comparable figure varies between 13.1–14.6 % 
(Figure 8). These inconsistencies with the European 
reference levels are likely to be due to the relatively 
low rate of pPCI in the Russian Federation (44 % 
with the target value of >70 % [6]) and the long time 
to revascularization (symptom-to-balloon time was 
within 231–278 minutes in the Russian Federation in 
different years of the period of interest, as compared 
with the European target indicator of 170 minutes [5]). 
However, while the symptom-to-balloon time gradually 
decreases due to the call-to-balloon time, the symptom-
to-call time remained stable at ~ 120 minutes over the 

5‑year period. Thus, the medical care system is gradually 
improving, but the problem persists that people are 
too slow to seek medical attention when MI symptoms 
occur. In general, no significant differences were found 
in the qualitative indicators of STEMI treatment in the 
Russian Federation in 2020 compared to the previous 
period (2016–2019).

Analysis of quantitative, qualitative, 
and target indicators of myocardial 
revascularization for NSTE-ACS 
in the Russian Federation in 2016–2020

The myocardial revascularization in NSTE-ACS is 
mainly performed using the endovascular approach in 
the Russian Federation.

The annual rate of coronary artery bypass grafting 
in patients with NSTE-ACS has not been evaluated in 
monitoring carried out by the Ministry of Health of 
Russia since 2017. In 2016 alone, 2,281 coronary artery 
bypass grafting interventions were performed, which 
was 2 % of the total amount of hospitalized patients 
with NSTE-ACS, with only 1,026 (0.9 %) surgeries 
performed within 72 hours from hospitalization.

A favorable trend for the endovascular treatment in 
patients with NSTE-ACS is the annual relative increase 
in the number of PCIs in NTSE-ACS from 16 % in 
2016 to 30 % in 2020 and from 30 % to 46 % in high-risk 
NSTE-ACS (Figure 11). In 2016–2019, mortality rates 
ranged from 2.7 % to 2.9 % in all hospitalized patients 
with NSTE-ACS, from 3.2 % to 4.2 % in patients with 
high-risk NSTE-ACS, compared with 1.4 % to 1.8 % and 
2.1 % to 2.6 %, respectively, which is consistent with the 
mean European mortality rates in NSTE-ACS.

When comparing the results of myocardial 
revascularization for NSTE-ACS with Sweden, an 
insufficient amount of revascularization procedures is 
evident in the Russian Federation (30 % vs. 70 %) with 
comparable mortality (3–4 %) [5].

Analysis of the peculiarities of managing patients 
with ACS in the Russian Federation in 2020

In 2020, the quantitative and qualitative indicators 
of outcomes in patients with ACS changed worldwide, 
including in the Russian Federation, due to the 
COVID-19 pandemic [8–11].

In the Russian Federation, the number of hospitalized 
patients for ACS decreased by ~ 24 % in 2020 compared 
to the mean number of hospitalized patients in the 
previous four years (Figure 1). This decrease was mainly 
due to hospitalizations for NSTE-ACS, which were 
dramatically reduced by ~ 31 % in 2020 as compared 
with the mean level of the previous years. Here, it should 
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be noted that the main decrease in hospitalizations for 
NSTE-ACS involved patients with milder symptoms; 
for patients with high-risk NSTE-ACS, the comparable 
figure was only ~ 10 %.

Given the comparable number of hospitalized 
patients with STEMI in 2020 as compared with 
the previous years, a serious positive trend in the 
STEMI / NSTE-ACS ratio (1 / 1.8) was registered in the 
Russian Federation for the first time, which averaged 
1 / 2.4 in previous years. Foreign data also show that the 
number of hospitalizations for ACS disproportionately 
involves patients with NSTE-ACS [10, 11].

In 2020, the growth in the number of revascularizations 
for STEMI ceased for the first time in the past 5 years in 
the Russian Federation: both pPCI for and TLT and the 
pharmacoinvasive approach (Figure 2). This is particularly 
clear for the total number of PCIs for STEMI, in which 
case the annual increase was 8,000–12,000 in 2016–2019, 
decreasing by 4,719 interventions in 2020 as compared to 
2019. However, the positive trend of decreasing numbers 
of late PCIs after STEMI continued throughout this 
period to reach a minimum value in 2020, when PCI was 
performed later than 12 hours after the onset of MI in 31 % 
of patients (Figure 3). Another positive trend can be seen in 
the increasing number of PCIs performed within 24 hours 
after TLT, with a maximum value of 50 % being achieved in 
2020 (Figure 4).

The decrease in the absolute number of PCIs for NSTE-
ACS by 14 % and high-risk NSTE-ACS by 12 % in 2020 
is associated with the direct and indirect effects of the 
COVID-19 pandemic. This can also help to explain the 
significant increase in mortality in NSTE-ACS in general (up 
to 4.1 %) and in individual subgroups (up to 4.5 % in high-risk 
NSTE-ACS, up to 1.8 % after PCI for NSTE-ACS, and up to 
2.8 % after PCI for high-risk NSTE-ACS) in 2020, whereas in 
2016–2019 the mean mortality rates in the above subgroups 
were 2.75 %, 3.45 %, 1.5 %, and 2.3 %, respectively (Figure 
12). In addition to the more severe condition of NSTE-ACS 
patients with COVID-19, who tend to be older and have 
more comorbidities, higher mortality can also be associated 
with the indirect effects of the COVID-19 pandemic (refusal 
of patients with mild NSTE-ACS from hospitalization due 
to the risk of COVID-19 infection; reduced accessibility of 
emergency medical care). The relative number of high-risk 

NSTE-ACS patients in the NSTE-ACS group who were 
hospitalized in 2020 increased to 35 %, which was higher 
than in 2016–2019.

Limitations
The presented analysis is limited by the relative 

accuracy and low reproducibility of some indicators 
used for the monitoring by the Ministry of Health 
of Russia. This is particularly true of the accuracy of 
symptom-to-balloon times in STEMI, which appear 
unrealistic in some Russian regions.

Conclusion
Thus, the analysis of myocardial revascularization 

indicators in patients with ACS according to the 
monitoring by the Ministry of Health of Russia in 2016–
2020 shows several positive trends: increased total 
number of revascularization procedures; decreased time 
from the onset to endovascular treatment; increased 
accessibility of stenting in severe ACS; mostly stable 
mortality. On the other hand, the Russian Federation 
continues to trail behind the European countries in 
terms of several target quantitative and qualitative 
indicators of medical care in ACS: accessibility of 
pPCI, symptom-to-balloon time, total mortality of 
hospitalized patients with STEMI, revascularization for 
NSTE-ACS.

In 2020, a minimum number of hospitalizations 
of patients with ACS (n = 403,931) was registered 
in the Russian Federation with an unprecedented 
STEMI / NSTE-ACS ratio of 1 / 1.8 over the past five 
years. However, despite gradually improving relative 
quantitative rates of myocardial revascularization in 
ACS, there was a negative trend in the absolute number 
of myocardial revascularizations in various patterns 
of ACS in 2020, translating into a clear increase in 
NSTE-ACS mortality, including in patients who 
underwent PCI. The negative outcomes of myocardial 
revascularization in the Russian Federation in 2020 can 
be confidently attributed to the COVID-19 pandemic.
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