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Long-term outcomes in patients  
with an implanted cardioverter-defibrillator 
according to the Kuzbass registry

Aim To analyze long-term outcomes by results of the prospective part of the Kuban registry of patients with 
an implantable cardioverter defibrillator (ICD).

Material and Methods A prospective analysis of the incidence of hard endpoints and changes in the condition was performed 
for 260 patients with ICD successively added to the Registry of Patients with Implantable Cardioverter 
Defibrillator” from 2015 through 2019.

Results At the time of ICD implantation, all patients had chronic heart failure (CHF), mostly of ischemic 
etiology with a low left ventricular ejection fraction (LVEF); median LVEF was 30 (25; 36.5) %. 54 
of 266 (21.9 %) patients died by 2021;  17 of them (31.5 %) died in the hospital; in 76.5 % of cases, 
death was caused by acute decompensated heart failure (HF). 139 (53.5%) patients were readmitted; 
66 (25.4 %) hospitalizations were related with ICDs (lead revision or reimplantation); acute 
cardiovascular events developed in 38 (14.6 %) patients; 12 (4.6%) patients underwent percutaneous 
coronary interventions; orthotopic heart transplantation was performed for 4 patients. ICD shocks 
were recorded in 27 (10.4 %) patients. After the ICD implantation, median LVEF remained unchanged, 
31 (25; 42) vs. 30 (25; 36.5) % (р>0.05). However, both objective and subjective HF symptoms 
worsened. Thus, the number of patients with IIB stage CHF increased from 29.6  to 88.8 % (р<0.01) 
and with NYHA III CHF from 24.2  to 34.5 % (p<0.05). 80 (30.8%) patients visited cardiologists on a 
regular basis. Only 7.3% of patients received an optimal drug therapy. During the observation period, 
the rate of beta-blocker treatment considerably decreased, from 90.6  to 64.3 % (р<0.01), and the rate 
of the mineralocorticoid receptor antagonist treatment decreased from 50.8  to 17.4 % (р<0.01). The 
rate of the diuretic treatment was inconsistent with the severity of patients’ condition.

Conclusion Most of the problems the patients encountered after the ICD implantation were related with an 
inadequate treatment of the underlying disease. Since the majority of patients with ICD have a low 
LVEF, it is essential to focus on prescribing an optimal drug therapy and maintaining compliance with 
this therapy.
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Introduction
Sudden cardiac death (SCD) is an acute problem 

worldwide, since more than half of patients with 
cardiovascular diseases die suddenly, and SCD is the 
first manifestation of the disease in many of them [1]. 
Up to 80 % of SCD cases are associated with coronary 
artery disease (CAD) due to its high prevalence [2]. 
There are no official statistics on the SCD in the Russian 
Federation, but the RESONANCE trial found that the 
reported annual incidence rate of SCD is 156 per 100 
thousand in women and 208 per 100 thousand in men, 
and the number of SCD cases increases significantly 
when a clarifying epidemiological coefficient is 
used [3].

Given that only 5–6 % of cases of sudden cardiac arrest 
occur in hospital, and the prognosis of out-of-hospital 
cardiac arrest is extremely unfavorable (not more than 
10 % survival), it is obvious that prophylaxis is the main 
way to prevent cases of SCD: primary prevention in high-
risk groups and secondary prevention after the relevant 
episode [4, 5]. The use of an implantable cardioverter 
defibrillator (ICD) is the main method of prevention 
of SCD in both cases, which is explained by the lack of 
highly effective and most importantly safe antiarrhythmic 
drugs [6].

According to one of the Russian studies, the ratio 
of patients to whom primary prevention of SCD is 
indicated due to reduced LVEF and patients who had 
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ICD implanted is 40:1, and the ratio was 8:1 in the case of 
secondary prevention [7]. In Europe, not more than 60 % 
of need for ICD is covered [8]. The main limitation for 
the use of ICDs is their high cost, the insufficient number 
of highly specialized hospitals and specialists providing 
this type of care. The contributing factor are the limited 
knowledge about the selection criteria for patients at high 
risk of SCD among primary care physicians and the lack 
of effective approved routing schemes for such patients. 
At the same time, the low demand for ICD therapy is also 
becoming a real problem, which is associated with ICD 
pacing failure in a large percentage of patients [9].

Indications for the use of ICD therapy for primary 
prevention of SCD are based on the results of 
randomized clinical trials in which reduced LVEF was 
the main inclusion criterion [10, 11]. ICDs retain 
positions with a high level of evidence in the updated 
guideline for the management of chronic heart failure 
(CHF) [12]. However, it has become increasingly likely 
that the existing strategy of long-term prevention of SCD 
based on LVEF as a key criterion for risk stratification is 
imperfect, including because SCD is associated in the 
general population not only with reduced LVEF but also 
with other factors [13].

Moreover, the development of new approaches to 
pharmacotherapy of CHF contributed to a significant 
decrease in the incidence of SCD in this category 
of patients and, consequently, to a decrease in the 
significance of reduced LVEF as a predictor of SCD 
[14, 15]. Modern neuromodulatory drugs included 
in the multicomponent treatment regimen of CHF 
cause favorable reverse myocardial remodeling and 
prevent arrhythmogenesis responsible for SCD [16]. 
On the other hand, the recent results of the EU-CERT-
ICD multicenter study showed the benefits of primary 
preventive ICD therapy with an almost 30 % reduction in 
mortality in the modern cohort of CHF patients [17].

In these circumstances, efforts should be directed at 
identifying groups of patients who will benefit most from 
ICD therapy in real-world practice.

Objective
Analyze long-term outcomes in patients with ICD by 

the results of the prospective part of the Kuzbass Registry 
of Patients with ICD.

Material and methods
The study was conducted using data from the Kuzbass 

Registry of Patients with Implantable Cardioverter-
Defibrillators, which included 286 patients hospitalized 
at the Kuzbass Cardiology Center from 2015 to 2019 
for the implantation of ICD. The registry was conducted 

following the Declaration of Helsinki and was approval 
by the local ethics committee. All patients signed the 
informed consent at admission to the hospital. After 
receipt of the electronic reports of the registry, all patient 
data were labeled and depersonalized. The registry is 
a prospective non-randomized observational study of 
adult patients with a single inclusion criterion, which is 
the fact of ICD implantation. The follow-up period lasted 
from two to five years. For the purpose of maintaining 
the homogeneity of the sample, 22 patients receiving 
cardiac resynchronization therapy were excluded from 
the analysis of the prospective stage. We managed to 
obtain data on the status of being alive or deceased and 
hard endpoints in 260 the remaining 264 patients by 
telephone survey and examination of medical records 
(extracts from hospital charts, outpatient records), 
4 patients were lost for observation and regarded as dead. 
Thus, the analysis of the long-term stage included data on 
260 patients with ICD. The follow-up period was 4.6±2.3 
years.

Cardioverter-defibrillator was implanted for prima-
ry and secondary prevention of SCD following the 
guideline of the All-Russian Scientific Society of Clini-
cal Electrophysiology, Arrhythmology, and Cardiac 
Pacing (VNOA), according to which, as well as the 
guidelines of the European Society of Cardiology, the 
class of indications for ICD is the IA level in CHF FC 
II–III (NYHA) and LVEF<35 %, after 3 months of the 
best possible drug therapy of HF and not earlier than 
40 days after myocardial infarction (MI), provided 
that life expectancy is more than 12 months for 
primary prevention and there is a history of persistent 
hemodynamically significant ventricular tachycardia or 
ventricular fibrillation for secondary prevention of SCD, 
if radiofrequency ablation is impossible [10, 11]

Clinical data were collected at the inclusion, at certain 
intervals during follow-up, and entered into a proprietary 
electronic form [18]. Baseline patient data included 
demographics, social status, history of underlying disease, 
comorbidities, vital signs, results of clinical examinations 
and laboratory tests, doses of cardiovascular drugs, 
specific parameters related to ICD. Baseline social and 
demographic characteristics were provided by patients 
themselves. At the prospective stage, data on changes in 
patient’s condition (HF stage and FC), the frequency of to 
the cardiologist, arrhythmologist surgeon, the frequency of 
pacing, and drug therapy were entered in the registry; hard 
endpoints were recorded: death, hospitalization, acute 
decompensated heart failure (ADHF), cerebrovascular 
accident (CVA), acute coronary syndrome (ACS), 
percutaneous coronary intervention (PCI), coronary 
angiography (CAG), ortho topic heart transplantation 



59ISSN 0022-9040. Kardiologiia. 2022;62(12). DOI: 10.18087/cardio.2022.12.n2082

ORIGINAL ARTICLES§

(OHT), registration of a new rhythm disorder, revision of 
the ICD electrode, reimplantation of ICD.

The date were processed using the Statistica 10.0 
(StatSoft, USA) and SPSS 10.0 (IBM, USA). The 
Kolmogorov-Smirnov test was used to determine 
the normality of distribution. Normally distributed 
continuous variables were compared using the Student’s 
t-test. Non-normally distributed continuous variables 
were compared using the nonparametric Mann-Whitney 
U-test. Discrete variables were compared using the Yates’ 
chi- square test. If there were few patients in a comparison 
group, the two-sided Fisher test (F-test) was used. The 
differences were statistically significant with two-tailed 
p<0.05

Results
Primary prevention of SCD in patients with reduced 

LVEF was the main indication for implantation of ICD. 

However, chronic heart failure with predominantly 
reduced ejection fraction (HFrEF) was diagnosed in 
all patients regardless of the presence of indications 
for ICD implantation. There were more patients with 
CHF stage IIA and FC II (NYHA) (Table 1). As can 
be seen in the table, CAD was the main cause of HF, 
and more than half of patients had a history of MI. 
Myocardial revascularization was performed prior to 
ICD implantation in 135 patients (69.6 % of all patients 
with CAD). Non-coronary diseases, mainly dilated 
cardiomyopathy, were diagnosed in 25 % of patients.

Most patients had comorbidities, arterial hypertension 
being most prevalent, every third patient had chronic 
kidney disease, every forth patient had chronic cerebral 
ischemia, and chronic obstructive pulmonary diseases 
and type 2 diabetes mellitus were less common (Table 1). 
Triple neurohumoral blockade was administered for the 
treatment of CHF to 121 (46.5 %) patients.

Single-chamber and dual-chamber ICDs were 
implanted in 102 (39.2 %) and 158 (60.8 %) patients, 
respectively. All patients were discharged with 
recommendations for cardiologiсal follow-up, scheduled 
examination of the ICD by an arrhythmologist in the 
counseling outpatient clinic in 3 months, and later at least 
once every 6–12 months, or in case of pacing. Remote 
monitoring systems were not routinely connected in any 
of the patients.

During the follow-up period, 54 patients died, 
i.e. the group mortality rate was 21.9 % (including 4 
patients with unknown alive / deceased status). These 
4 patients were excluded from the follow-up analysis 
due to the lack of data. A total of 311 endpoints were 
registered, a mean of 1.2 per patient. Table 2 provides 
the incidence and structure of the endpoints for the 
general group and separately for the groups of alive and 
deceased patients. It is noteworthy that more than half 
of the patients were hospitalized at least once, and a 
quarter of hospitalizations were associated with ICD 
(electrode revision or reimplantation was required); 
acute cardiovascular events (ACS, CVA, or ADHF) 
developed in 38 (14.6 %) patients. The groups of alive 
and dead patients did not generally differ in structure and 
frequency of the endpoints except for the incidence of 
ADHF and the frequency of CAG.

COVID-19 was diagnosed in 37 (14.2 %) patients, 
of whom 19 (51.4 %) patients were hospitalized for 
COVID-19-related pneumonia.

In the group of deceased patients, 19 (35.2 %) patients 
died in hospital, of whom 3 (17.6 %) patients had 
MI, 1 (5.9 %) patients had CVA, 13 (76.5 %) patients 
died of ADHF, and 2 (3.7 %) patients died of COVID-
19-related pneumonia. 35 (64.8 %) patients died outside 

Table 1. . Baseline clinical and anamnestic 
characteristics of the group

Parameter n=260
Male, n (%) 214 (82.3)
Age, years 59 (53; 66)
Employed, n (%) 28 (10.8)
CAD, n (%) 194 (74.6)
PICS, n (%) 156 (60)
Noncoronary heart diseases, n (%) 66 (25.4)
AH, n (%) 199 (76.5)
DM type 2, n (%) 34 (13.1)
CKD grade II-III, n (%) 83 (31.9)
COPD, n (%) 23 (8.8)
CCI, n (%) 66 (25.4)
LVEF, % 30 (25;36.5)
AF, all forms, n (%) 106 (40.8)
CHF FC I, n (%) 35 (13.5)
CHF FC IIA, n (%) 147 (56.5)
CHF FC IIB, n (%) 76 (29.6)
CHF FC III, n (%) 2 (0.8)
NYHA FC I, n (%) 4 (1.5)
NYHA FC II, n (%) 175 (67.3)
NYHA FC III, n (%) 63 (24.2)
NYHA FC IV, n (%) 18 (6.9)
Primary prevention of SCD, n (%) 158 (60.8)
Secondary prevention of SCD, n (%) 102 (39.2)
Best possible drug therapy, n (%) 121 (46.5)

Data are presented as the medians and interquartile ranges (Me 
(25%;75%)), number of patients (n (%)); CAD, coronary artery 
disease; PICS – postinfarction cardiosclerosis; CABG, coronary artery 
bypass grafting; PCI, percutaneous coronary intervention; AH, arterial 
hypertension; DM, diabetes mellitus; CKD, chronic kidney disease; 
COPD, chronic obstructive pulmonary disease; CCI, chronic cerebral 
ischemia; LVEF, left ventricular ejection fraction; AF, atrial fibrillation; 
CHF, chronic heart failure; SCD, sudden cardiac death.
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the hospital, the main disease declared as the cause of 
death was dilated cardiomyopathy in 10 (27 %) patients, 
rheumatic mitral valve disease in 1 (2.8 %) patients, and 
the remaining 24 (68.6 %) patients died of ischemic 
cardiomyopathy.

Analysis of changes in patient’s condition showed that 
median LVEF did not change in the general group after 
implantation of ICD, 31 (25;42) % versus 30 (25; 36.5) % 
at baseline (p>0.05), but was lower in the group of deceased 
patients (28 (22;34) % versus 33 (26;45) %, p=0.03). 
Objective and subjective symptoms of HF worsened in 
the follow-up period. The numbers of patients with CHF 
stage IIB and FC III (NYHA) increased significantly 
from 29.6 % to 88.8 % (p<0.01) and from 24.2 % to 34.5 % 
(p<0.05), respectively. The fact that the group of deceased 
patients was characterized by less pronounced objective 
and subjective symptoms of HF in lower values of LVEF 
was unexpected and required more detailed analysis.

The vast majority of patients (204 (78.5 %)) visited 
an arrhythmologist once or twice a year surgeon and 234 
(90 %) patients were regularly checked up by a primary 
care physician. Only 80 (30.8 %) patients regularly visited 
a cardiologist. At the same time, only 15 (7.9 %) patients 
in the alive group and 3 (5.65 %) in the group of deceased 
patients received the best possible therapy including 
triple neurohumoral blockade in the recommended doses.

In the follow-up period, the frequency of adminis tra-
tion of renin-angiotensin-aldosterone system inhibi tors 
did not change significantly, the frequency of taking beta-
blockers and mineralocorticoid receptor antagonists 
decreased significantly from 90.6 % to 64.3 % (p<0.01) 
and from 58.4 % to 17.3 % (p<0.01), respectively. The 
frequency of diuretic therapy did not increase despite 
more severe course of CHF, the frequency of taking oral 
anticoagulants, disaggregants, and statins did not match 
the number of patients to whom these vital drugs were 
indicated (Figure 1).

A comparative analysis of the frequency of the 
administration of drug therapy in the groups of alive 
and deceased patients showed that deceased patients 
significantly more often received beta-blockers (88.8 % 
and 59.7 %, respectively, p=0.001) and diuretics (77.8 % 
and 46.1 %, respectively, p=0.001), perhaps this fact is 
associated with better control of CHF severity in this 
group.

ICD discharges were reported in 10.4 % of patients, all 
from the secondary prevention group (a detailed analysis 
of pacing is to be carried out in a separate study).

Discussion
Our findings show that the main cohort of patients 

with ICD, regardless of the type of ICD prevention, is 

represented by patients with HFrEF mainly of ischemic 
origin. Given this fact, it is extremely important to 
administer the best possible drug therapy for at least 
3 months before the implantation of ICD, which is 
emphasizes in all available guidelines [10, 11]. The 
best possible drug therapy should include a triple 
neurohumoral blockade with titration of drugs to target 
doses, and treatment should be initiated with quad 
therapy according to the 2021 ESC guideline [12]. 
Since all guidelines for the use of ICD for primary and 
secondary prevention of SCD are based on data from 
studies conducted before 2009, when existing approaches 
to the treatment of heart failure were immature, new 
large-scale studies are required to confirm the efficacy of 
ICD therapy and identify new risk factors and predictors 
of SCD in the new circumstances [19, 20].

However, our findings reflect the problems of real 
clinical practice concerning the management and 
monitoring of such a severe category of patients as HFrEF 
patients with high risk of out-of-hospital SCD. Similar 
problems exist not only in Kuzbass but throughout the 
Russian Federation. According to the EPOCH registry, 
in 2017, combinations of basic drugs for the treatment of 
HF FC III–IV (NYHA) used in the Russian Federation 
included all three recommended groups of drugs only in 
14.4 %, two drugs in 46.3 %, monotherapy in 34.5 %, and 
no treatment in 4.6 % of patients [21]. Mortality among 
patients discharged after an episode of ADHF in the 
Russian Federation was 25.3 %, which is comparable to 
our findings (21.9 %).

The problem of the quality of CHF patients 
management is worldwide. According to the CHAMP-
HF registry, which included a total of 3,518 patients with 
chronic HFrEF in the United States (mean age 66±13 
years, 29 % of female patients, mean LVEF 29±8 %), 
27 %, 33 %, and 67 % of patients did not receive renin-
angiotensin-aldosterone system inhibitors, beta-blockers, 
and mineralocorticoid receptor antagonists, respectively. 
Among patients eligible for the administration of all drug 
classes, only 1 % received simultaneously target doses of 
all three recommended classes of drugs [22].

Thus, the obtained data of real-world clinical practice 
suggest that the condition of mandatory three-month 
best possible drug therapy before the implantation of 
ICD is not met. This fact is of great importance both in 
terms of understanding the eligibility of patients for ICD 
implantation and the need for efforts to improve the 
outpatient management of CHF patients, which can be 
facilitated by the establishment of CHF centers [23].

Our findings show that the progression of CHF was 
the main cause of death of patients with ICD. The revealed 
facts are highly topical, since this situation is observed all 
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over the world, and mortality of this cohort of patients stays 
high even with adequate ICD therapy [24]. In addition 
to the problems related to the management of patients 
with CHF, the problem of using reduced LVEF as a single 
predictor of SCD arises. Since all randomized clinical trials 
with ICD in which LVEF was considered as the only risk 
criterion were positive, not all the necessary stages were 
performed to assess reduced LVEF to verify whether it is a 
sufficient differential discriminating marker [25].

The fact that LVEF is not a highly sensitive and 
specific predictor of SCD is reflected in the available data 
that only one-third of patients had reduced LVEF in the 
population assessment of all cases of LVEF [13]. Patients 
from the group of the highest ratio of SCD risk / no SCD 
will benefit the most from ICD therapy, which is why it 
is important to assess the competing risks of death when 
indications for ICD therapy are determined. However, 
current clinical guidelines omit the existing risk of other 
types of death [26]. Moreover, LVEF may be only partially 
reproducible when estimated by echocardiography [27]. 
Given these facts, new markers and strategies for SCD 
risk stratification are much needed, and, initially, at least 
the expansion of the range of imaging techniques to 
assess LVEF [28].

Conclusion
It must be acknowledged that the problem of SCD 

prevention is far from being solved. There are obviously 
limitations in the methods of its prevention and the 
methods of the identification of the category with high 
risk of SCD to be prevented. Analysis of the registry of 
patients with ICD revealed the main practical problem 
associated with ICD therapy, namely, the inconsistency of 
real-world clinical practice with the available guidelines 
to meet such an important criterion for the selection of 
patients for ICD implantation as the administration of 
the best possible drug therapy and maintaining patient 
compliance at the outpatient stage.

Limitations
A detailed analysis of the frequency of ade qua-

te / inadequate ICD pacing was not performed due to 
the nature of the registry. Data on ICD pacing were 
communicated by patients and collected from the 
arrhythmologist’s records.
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* Differences are statistically significant with p<0.05.  
OAC, oral anticoagulant; ARNI, angiotensin receptor-neprilysin 
inhibitor, MRA, mineralocorticoid receptor antagonist;  
BB, beta-blocker; ACE, angiotensin-converting enzyme
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Table 2. Frequency of the development  
and structure of endpoints during the follow-up period

Parameter
All 

patients 
(n=260)

Alive  
(n=206)

Deceased 
(n=54) р

Hospitalization,  
n (%) 140 (53.8) 110 (53.4) 30 (55.6) 0.491

Hospitalization 
related to ICD, n (%) 66 (25.4) 50 (24.3) 16 (29.6) 0.324

ADHF, n (%) 21 (8.1) 7 (3.3) 14 (25.9) 0.001
PCI, n (%) 12 (4.6) 12 (5.8) 0 (0) 0.290
CAG, n (%) 33 (12.7) 29 (14.1) 4 (7.4) 0.043
Reimplantation,  
n (%) 49 (18.8) 37 (17.9) 12 (22.2) 0.214

Heart 
transplantation,  
n (%)

4 (1.5) 3 (1.5) 1 (1.9) 0.870

Electrode  
revision, n (%) 17 (6.5) 14 (6.8) 3 (5.5) 0.582

Stroke, n (%) 7 (2.7) 6 (2.9) 1 (1.9) 0.767
ACS, n (%) 10 (3.8) 8 (3.9) 2 (3.7) 0.967
New  
arrhythmia, n (%) 19 (7.3) 16 (7.8) 3 (5.5) 0.473

ICD pacing, n (%) 27 (10.4) 27 (13.1) Not 
available  –

The data are presented as the number of patients (n (%)); p is 
provided for the comparison of alive and deceased patients; ICD, 
implantable cardioverter defibrillator; ADHF, acute decompensated 
heart failure; PCI, percutaneous coronary intervention; CAG, 
coronary angiography; ACS – acute coronary syndrome.



62 ISSN 0022-9040. Kardiologiia. 2022;62(12). DOI: 10.18087/cardio.2022.12.n2082

ORIGINAL ARTICLES§
REFERENCES

1. Damluji AA, Al-Damluji MS, Pomenti S, Zhang TJ, Cohen MG, 
Mitrani RD et al. Health Care Costs After Cardiac Arrest in the 
United States. Circulation: Arrhythmia and Electrophysiology. 
2018;11(4):e005689. DOI: 10.1161/CIRCEP.117.005689

2. Vähätalo J, Holmström L, Pakanen L, Kaikkonen K, Perkiömäki J, 
Huikuri H et al. Coronary Artery Disease as the Cause of Sudden Car-
diac Death Among Victims<50 Years of Age. The Ameri can Journal of 
Cardiology. 2021;147:33–8. DOI: 10.1016/j.amjcard.2021.02.012

3. Boytsov S.A., Nikulina N.N., Yakushin S.S., Akinina S.A., Furmenko 
G.I. Sudden cardiac death in patients with coronary heart disease: re-
sults of the russian multi-centre epidemiological study of mortality, 
morbidity, and diagnostics and treatment quality in acute CHD (RES-
ONANCE). Russian Journal of Cardiology. 2011;16(2):59–64. [Rus-
sian: Бойцов С.А., Никулина Н.Н., Якушин С.С., Акинина С.А., 
Фурменко Г.И. Внезапная сердечная смерть у больных 
ишемической болезнью сердца: по результатам Российского 
многоцЕнтрового эпидемиологического исследования 
ЗабОлеваемости, смертНости, кАчества диагНостики и лечения 
острых форм ИБС (РЕЗОНАНС). Российский кардиологический 
журнал. 2011;16(2):59-64]

4. Chan PS, McNally B, Tang F, Kellermann A. Recent Trends in Sur-
vival From Out-of-Hospital Cardiac Arrest in the United States. Cir-
culation. 2014;130(21):1876–82. DOI: 10.1161/CIRCULA-
TIONAHA.114.009711

5. Bokeria L.A., Neminushchiy N.M., Mikhaylichenko S.I. Implantable 
cardioverter-defibrillators - specific method of preventing of sudden 
cardiac death: development and standardization. Emergency Cardio-
logy. 2018;2:22–33. [Russian: Бокерия Л.А., Неминущий Н.М., 
Михайличенко С.И. Имплантируемые кардиовертеры-
дефибрилляторы - специфическое средство профилактики 
внезапной сердечной смерти: развитие и стандартизация метода. 
Неотложная кардиология. 2018;2:22-33]. DOI: 10.25679/EMERG-
CARDIOLOGY.2018.18.2.003

6. Bogachevskaia S.A., Bogachevskiy A.N. A ten year overview of sur-
gical and interventional arrhythmology in russia. Service pecu-
liar features in the far east. Social Aspects of Population Health. 
2017;1(53):2. [Russian: Богачевская С.А., Богачевский А.Н. 
Развитие хирургической и интервенционной аритмологии в 
России за 10 лет. Особенности функционирования службы 
в дальневосточном регионе. Социальные аспекты здоровья 
населения. 2017;1(53):2]. DOI: 10.21045/2071-5021-2017-53-1-1

7. Ardashev A.V., Zhelyakov E.G., Kuznetsov Yu.V., Novichkov S.A., 
Shavarov A.A. Use of implantable cardioverter defibrillators for 
the prevention of sudden cardiac death. Bulletin of Arrhythmo-
logy. 2004;36:65–70. [Russian: Ардашев А.В., Желяков Е.Г., 
Кузнецов Ю.В., Новичков С.А., Шаваров А.А. Применение 
имплантируемых кардиовертеров-дефибрилляторов для 
профилактики внезапной сердечной смерти. Вестник аритмологии. 
2004;36:65-70]

8. Looi K-L, Sidhu K, Cooper L, Dawson L, Slipper D, Gavin A et al. 
Long-term outcomes of heart failure patients who received primary 
prevention implantable cardioverter-defibrillator: An observa tional 
study. Journal of Arrhythmia. 2018;34(1):46–54. DOI: 10.1002/
joa3.12027

9. Ilov N.N., Pal’nikova O.V., Nechepurenko A.A., Tarasov D.G. Pa-
tients at high risk of sudden cardiac death: life after implantation 
of a cardioverter-defibrillator (single-center observational study). 
Clinical and Experimental Surgery. 2018;6(3):98–106. [Russian: 
Илов Н.Н., Пальникова О.В., Нечепуренко А.А., Тарасов Д.Г. 
Пациенты с высоким риском внезапной сердечной смерти: 
жизнь после имплантации кардиовертера-дефибриллятора 
(одноцентровое обсервационное исследование). Клиническая 
и экспериментальная хирургия. 2018;6(3):98-106]. DOI: 
10.24411/2308-1198-2018-13011

10. Priori SG, Blomström-Lundqvist C, Mazzanti A, Blom N, Borg-
grefe M, Camm J et al. 2015 ESC Guidelines for the management 
of patients with ventricular arrhythmias and the prevention of sudden 

cardiac death: The Task Force for the Management of Patients with 
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death 
of the European Society of Cardiology (ESC). Endorsed by: Associa-
tion for European Paediatric and Congenital Cardiology (AEPC). Eu-
ropean Heart Journal. 2015;36(41):2793–867. DOI: 10.1093/eur-
heartj/ehv316

11. Revishvili A.Sh., Neminushchy N.M., Golitsyn S.P. All-Russian 
clinical recommendations for controlling the risk of sudden car-
diac arrest and sudden cardiac death, prevention and first aid. – 
M.: GEOTAR-Media;2018. - 256 p. [Russian: Ревишвили А.Ш., 
Неминущий Н.М., Голицын С.П. Всероссийские клинические 
рекомендации по контролю над риском внезапной остановки 
сердца и внезапной сердечной смерти, профилактике и оказанию 
первой помощи. – M.: ГЭОТАР-Медиа; 2018. – 256с]. ISBN 978-5-
9704-4464-1

12. Tereshchenko S.N., Galyavich A.S., Uskach T.M., Ageev F.T., Aru-
tyunov G.P., Begrambekova Yu.L. et al. 2020 Clinical practice 
guidelines for Chronic heart failure. Russian Journal of Cardiolo-
gy. 2020;25(11):311–74. [Russian: Терещенко С.Н. Галявич А.С., 
Ускач Т.М., Агеев Ф.Т., Арутюнов Г.П., Беграмбекова Ю.Л. и 
др. Хроническая сердечная недостаточность. Клинические 
рекомендации 2020. Российский кардиологический журнал. 
2020;25(11):311-74]. DOI: 10.15829/1560-4071-2020-4083

13. Stecker EC, Vickers C, Waltz J, Socoteanu C, John BT, Mariani R et al. 
Population-Based Analysis of Sudden Cardiac Death With and With-
out Left Ventricular Systolic Dysfunction: two-year findings from 
the Oregon Sudden Unexpected Death Study. Journal of the Ameri-
can College of Cardiology. 2006;47(6):1161–6. DOI: 10.1016/j.
jacc.2005.11.045

14. Boriani G, De Ponti R, Guerra F, Palmisano P, Zanotto G, 
D’Onofrio A et al. Sinergy between drugs and devices in the fight 
against sudden cardiac death and heart failure. European Journal of 
Preventive Cardiology. 2021;28(1):110–23. DOI: 10.1093/eurjpc/
zwaa015

15. Shen L, Jhund PS, Petrie MC, Claggett BL, Barlera S, Cleland JGF 
et al. Declining risk of sudden death in heart failure. New England 
Journal of Medicine. 2017;377(1):41–51. DOI: 10.1056/NEJ-
Moa1609758

16. Packer M. What causes sudden death in patients with chronic heart 
failure and a reduced ejection fraction? European Heart Journal. 
2020;41(18):1757–63. DOI: 10.1093/eurheartj/ehz553

17. Zabel M, Willems R, Lubinski A, Bauer A, Brugada J, Conen D et al. 
Clinical effectiveness of primary prevention implantable cardiover-
ter-defibrillators: results of the EU-CERT-ICD controlled multicentre 
cohort study. European Heart Journal. 2020;41(36):3437–47. DOI: 
10.1093/eurheartj/ehaa226

18. Lebedeva N.B., Dzhun I.E., Kashtalap V.V., Mamchur S.Е. Register 
of patients with an implanted cardioverter-defibrillator. Certificate 
of state registration of a computer program. Reg. № 2020662410 
from 13.10.2020. Moscow. 2020. [Russian: Лебедева Н.Б., 
Джун И.Е., Кашталап В.В., Мамчур С.Е. Регистр пациентов 
в имплантированным кардиовертером-дефибриллятором. 
Свидетельство о государственной регистрации программы 
ЭВМ. Рег. №2020662410 от 13.10.2020. М.: Роспатент,2020]

19. Moss AJ, Zareba W, Hall WJ, Klein H, Wilber DJ, Cannom DS 
et al. Prophylactic implantation of a defibrillator in patients with 
myocardial infarction and reduced ejection fraction. New England 
Journal of Medicine. 2002;346(12):877–83. DOI: 10.1056/NEJ-
Moa013474

20. Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau 
R et al. Amiodarone or an implantable cardioverter–defibrilla-
tor for congestive heart failure. New England Journal of Medicine. 
2005;352(3):225–37. DOI: 10.1056/NEJMoa043399

21. Polyakov D.S., Fomin I.V., Belenkov Yu.N., Mareev V.Yu., Ageev 
F.T., Artemjeva E.G. et al. Chronic heart failure in the Russian Fede-
ration: what has changed over 20 years of follow-up? Results of the 
EPOCH-CHF study. Kardiologiia. 2021;61(4):4–14. [Russian: 



63ISSN 0022-9040. Kardiologiia. 2022;62(12). DOI: 10.18087/cardio.2022.12.n2082

ORIGINAL ARTICLES§
Поляков Д.C., Фомин И.В., Беленков Ю.Н., Мареев В.Ю., Агеев 
Ф.Т., Артемьева Е.Г. и др. Хроническая сердечная недостаточность 
в Российской Федерации: что изменилось за 20 лет наблюдения? 
Результаты исследования ЭПОХА -ХСН. Кардиология. 
2021;61(4):4-14]. DOI: 10.18087/cardio.2021.4.n1628

22. Greene SJ, Butler J, Albert NM, DeVore AD, Sharma PP, Duffy CI et al. 
Medical Therapy for Heart Failure With Reduced Ejection Fraction: 
The CHAMP-HF Registry. Journal of the American College of Cardi-
ology. 2018;72(4):351–66. DOI: 10.1016/j.jacc.2018.04.070

23. Fomin I.V., Vinogradova N.G. Organization of specialized medi-
cal care for patients with chronic heart failure. CardioSomat-
ics. 2017;8(3):10–5. [Russian: Фомин И.В., Виноградова Н.Г. 
Организация специализированной медицинской помощи больным 
с хронической сердечной недостаточностью. CardioСоматика. 
2017;8(3):10-5]

24. Al-Khatib SM, Mi X, Wilkoff BL, Qualls LG, Frazier-Mills C, Setogu-
chi S et al. Follow-up of Patients With New Cardiovascular Implant-
able Electronic Devices: Are Experts’ Recommendations Implement-
ed in Routine Clinical Practice? Circulation: Arrhythmia and Electro-
physiology. 2013;6(1):108–16. DOI: 10.1161/CIRCEP.112.974337

25. Goldberger JJ, Cain ME, Hohnloser SH, Kadish AH, Knight BP, Lau-
er MS et al. American Heart Association/American College of Cardi-

ology Foundation/Heart Rhythm Society scientific statement on non-
invasive risk stratification techniques for identifying patients at risk for 
sudden cardiac death: a scientific statement from the American Heart 
Association Council on Clinical Cardiology Committee on Electro-
cardiography and Arrhythmias and Council on Epidemiology and Pre-
vention. Circulation. 2008;118(14):1497–518. PMID: 18833586

26. Verstraelen TE, van Barreveld M, van Dessel PHFM, Boersma LVA, 
Delnoy P-PPHM, Tuinenburg AE et al. Development and external 
validation of prediction models to predict implantable cardioverter-
defibrillator efficacy in primary prevention of sudden cardiac death. 
EP Europace. 2021;23(6):887–97. DOI: 10.1093/europace/euab012

27. Kusunose K, Shibayama K, Iwano H, Izumo M, Kagiyama N, Kurosa-
wa K et al. Reduced variability of visual left ventricular ejection frac-
tion assessment with reference images: The Japanese Association of 
Young Echocardiography Fellows multicenter study. Journal of Cardi-
ology. 2018;72(1):74–80. DOI: 10.1016/j.jjcc.2018.01.007

28. Modin D, Biering-Sørensen SR, Møgelvang R, Jensen JS, Biering-Sø-
rensen T. Prognostic Importance of Left Ventricular Mechanical Dys-
synchrony in Predicting Cardiovascular Death in the General Popu-
lation: The Copenhagen City Heart Study. Circulation: Cardiovas-
cular Imaging. 2018;11(10):e007528. DOI: 10.1161/CIRCIMAG-
ING.117.007528


