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Внезапная сердечная смерть в США
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Инсульт3

ВСС 4

ВСС убивает 
больше людей 

ежегодно чем все 
эти заболевания 
вместе взятые

Причина смерти № 1



80%
ИБС

Adapted from Heikki et al.  N Engl J Med, Vol. 345, No. 20, 2001.

* ion-channel abnormalities, valvular or congenital heart 
disease, other causes

15%
КМП

5% другие

ПРИЧИНЫ ФАТАЛЬНЫХ АРИТМИЙ (ВСС)

Sudden Cardiac Death
M. Eyman Mortada, Masood Akhtar, in Cardiac Intensive Care 
(Second Edition), 2010

https://www.sciencedirect.com/science/article/pii/B9781416037736100254
https://www.sciencedirect.com/book/9781416037736/cardiac-intensive-care


ПРИЧИНЫ ВНЕЗАПНОЙ СЕРДЕЧНОЙ СМЕРТИ

Albert CM. Circulation. 2003;107:2096-2101.

12%
другие кардиальные 

причины

88%
Аритмии



НЕПОСРЕДСТВЕННЫЕ ПРИЧИНЫ ВСС

мономорфная ЖТ
62%

ФЖ 
8% ЖТ типа 

«пируэт» 13%

брадикардии
17%

Bayés de Luna A.  Am Heart J. 1989;117:151-159.



Да, человек смертен, но это было бы ещё полбеды. Плохо то, что он 
иногда внезапно смертен, вот в чем фокус!

Михаил Булгаков



Методы профилактики внезапной смерти

Улучшение насососной функции
– Ингибиторы АПФ
– Бета-блокаторы

Профилактика аритмий
– Бета-блокаторы
– Амиодарон

Купирование аритмий
– ИКД
– Наружные дефибрилляторы

Профилактика ремоделирования
желудочков и формирования
коллагена
– Блокаторы альдостероновых
рецепторов

Zipes DP. Circulation. 1998;98:2334-2351.
Pitt B. N Engl J Med. 2003;348:1309-1321.

Коррекция ишемии
– Реваскуляризация
– Бетта-блокаторы

Профилактика повреждения бляшки
– Статины
– Ингибиторы АПФ
– Аспирин

Стабилизация автономного баланса 
(ВНС)

– Бета-блокаторы
– Ингибиторы АПФ



ВНЕЗАПНАЯ 
СЕРДЕЧНАЯ 

СМЕРТЬ

Инфаркт 
миокарда 





ИКД-ТЕРАПИЯ ДЛЯ ВТОРИЧНОЙ ПРОФИЛАКТИКИ ВСС

Показания для ИКД-терапии Класс 
показаний

Уровень 
доказ.

ИКД- терапия показана пациентам с документированной ФЖ, или ЖТ с 
выраженными изменениями гемодинамики, при условии отсутствия 
преходящих причин их развития и после 48 ч от момента развития инфаркта 
миокарда. 

I A

ИКД-терапия показана пациентам с обмороками неясного генеза, которые 
клинически соответствуют гемодинамически значимой ЖТ или ФЖ, 
индуцированными во время электрофизиологического исследования

I B

ИКД-терапия показана пациентам с устойчивой ЖТ, при умеренно выраженной 
дисфункции левого желудочка (ФВЛЖ менее 45%), вне зависимости от 
возможности выполнения катетерной абляции и результатов процедуры.

I C

ИКД-терапия показана пациентам с неустойчивой ЖТ, вследствие 
перенесенного инфаркта миокарда, с дисфункцией левого желудочка (ФВЛЖ 
менее 40%) и индуцируемой устойчивой ЖТ или ФЖ при проведении 
электрофизиологического исследования.

I B



ИКД ДЛЯ ПРОФИЛАКТИКИ ВСС



ИКД ДЛЯ ПРОФИЛАКТИКИ ВСС



Купирование эпизода 
ЖТ антитахи 
стимуляцией (Ramp)



Полузащитник сборной Дании Кристиан Эриксен пережил эпизод ВСС на поле во время матча 
1-го тура чемпионата Европы — 2020 с Финляндией. (12 июня 2021)

50 сек!!!
До ЭКВ
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Шанс успеха снижается на 
7 - 10% каждую минуту

Adapted from text: Cummins RO, 
Annals Emerg Med. 1989, 18:1269-1275.

Успех реанимации
в зависимости от времени



ПУБЛИЧНЫЙ ДОСТУП 

К КАРДИОВЕРТЕРАМ-ДЕФИБРИЛЛЯТОРАМ

located approximately 8 cm from the tip of the lead. Between
the tip and proximal electrode is a coil for defibrillation against
the defibrillator can. The electrode is positioned so that the
distal part of the lead is placed at the left parasternal edge
and the device is placed over the fifth intercostal space between
the left anterior and mid-axillary line. The precise electrode con-
figuration used for sensing can be configured by programming.
The device is capable of defibrillating most patients with an out-
put of 80 J.159

The available data suggest that subcutaneous defibrillators are
effective in preventing sudden death. Data on the long-term toler-
ability and safety of the treatment are currently lacking but are
being collected. In one of the largest trials, 330 patients, 304 of
whom were successfully implanted, underwent appropriate defib-
rillation testing and were successfully followed for a mean of 11
months.157 There were no lead failures or complications asso-
ciated with lead placement. All induced episodes were successful-
ly terminated and 118 of the 119 spontaneous ventricular
tachyarrhythmias occurring in 21 subjects were terminated by
the device and one episode subsided spontaneously during device
charging. Thirteen per cent of patients received an inappropriate
shock due largely to supraventricular tachycardia or to T-wave
oversensing, which has also been described in younger patient
groups.160 A recently reported ‘real-world’ registry of 472 pa-
tients recorded 317 spontaneous episodes in 85 patients during
a mean follow-up of 18 months. Of these, 169 (53%) received
therapy for VT or VF and only one patient died of recurrent VF
and severe bradycardia.161 Trials of the subcutaneous ICD are
summarized in Web Table 6.157 – 165

The subcutaneous device is not suitable for patients who re-
quire bradycardia pacing unless this need is confined to the
period immediately following delivery of a shock (transcutane-
ous pacing can be delivered by the device for 30 seconds after
the shock). Patients who need cardiac resynchronization ther-
apy (CRT) are also unsuitable for treatment with the subcuta-
neous ICD. Similarly, the subcutaneous ICD is not
appropriate for patients who suffer from tachyarrhythmia that
can be easily terminated by antitachycardia pacing. The device
may be useful when venous access is difficult, in young patients
facing a lifetime of device therapy and in patients at particular
risk of bacteraemia (e.g. with a current or recent transvenous
ICD system). Although the general category of primary preven-
tion of SCD should be suitable for subcutaneous ICD therapy,
no long-term large-scale trials have been conducted in this
population and the long-term performance of the device is
not yet fully understood. For example, individual studies have
presented a higher than average rate of inappropriate shocks
and complications requiring reintervention:160 whether these
results belong to a learning curve or to a higher risk of inappro-
priate shocks in selected populations remains to be determined.
A recent meta-analysis of 852 patients demonstrated that there
were no electrode failures, devices were replaced because of a
need for RV pacing in only 3 patients and inappropriate pacing
was ,5% in the latest quartile of enrolment.166 Prospective
randomized trials comparing the efficacy and complications of
subcutaneous ICD with conventional ICD are currently
ongoing.158

4.3.3 Wearable cardioverter defibrillator

Wearable cardioverter defibrillator

Recommendation Classa Levelb Ref.c

The WCD may be considered
for adult patients with poor LV systolic
function who are at risk of sudden
arrhythmic death for a limited period,
but are not candidates for an
implantable defibrillator (e.g. bridge to
transplant, bridge to transvenous
implant, peripartum cardiomyopathy,
active myocarditis and arrhythmias in
the early post-myocardial infarction
phase).

IIb C
167,
168

LV ¼ left ventricular; WCD ¼ wearable cardioverter defibrillator.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

An external defibrillator (plus leads and electrode pads) attached to a
wearable vest has been shown to successfully identify and interrupt
VT and VF.168 No prospective RCTs evaluating this device have
been reported, but there are many case reports, case series and regis-
tries (held by the manufacturer or independently) that have reported
the successful use of the wearable cardioverter defibrillator (WCD) in
a relatively small proportion of patients at risk of potentially fatal VAs.
For example, Chung et al.169 found that 80 sustained VT or VF events
occurred in 59 of 3569 (1.7%) patients wearing the WCD. The first
shock was successful in 76 of 76 (100%) patients with unconscious
VT or VF and 79 of 80 (99%) with any VT or VF. More recently, Ep-
stein et al.170 reported that 133 of 8453 (1.6%) patients received 309
appropriate shocks and 91% were resuscitated from a VA. Thus this
device can save lives in vulnerable patients, but its efficacy has not
been validated. In patients with transient impaired LVEF, the WCD
may be used until LV function has recovered sufficiently, following in-
sults such as myocardial infarction, post-partum cardiomyopathy,
myocarditis or interventions such as revascularization associated
with transient LV dysfunction.171 Similarly, patients with a history or
at risk of life-threatening VAs or who are scheduled for cardiac trans-
plantation may be temporarily protected with the WCD.172

4.3.4 Public access defibrillation

Public access defibrillation

Recommendations Classa Levelb Ref.c

It is recommended that public access
defibrillation be established at sites
where cardiac arrest is relatively
common and suitable storage is available
(e.g. schools, sports stadiums, large
stations, casinos, etc.) or at sites where
no other access to defibrillation is
available (e.g. trains, cruise ships,
airplanes, etc.).

I B
173,
174
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It may be considered to teach basic life
support to the families of patients at high
risk of SCD

IIb C
This

panel of
experts

SCD ¼ sudden cardiac death.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

Most cardiac arrests occur out of hospital.175 Prompt de-
fibrillation is much more likely than deferred defibrillation to re-
store an organized rhythm and stable cardiac output. Public
access defibrillation linked with cardiopulmonary resuscitation
has been shown to be more effective than cardiopulmonary resus-
citation alone,173 and public access defibrillation is now well estab-
lished, especially in locations where crowds and stress are
common, and particularly where trained volunteers can be readily
available (e.g. casinos, airports, sports stadiums), even when train-
ing does not extend to cardiopulmonary resuscitation.174 Out-of-
hospital cardiac arrests occur most commonly (!70%) in the
home, even in younger patients,176 but these are infrequently wit-
nessed and therefore cannot be prevented by home-based
defibrillators.177

Implementation of automatic external defibrillator programmes
reduces mortality in public places where cardiac arrests are usually
witnessed.178 Basic and advanced life support activities have led to
the generation of protocols to guide responders. These documents,
published by the European Resuscitation Council and the Inter-
national Consensus on Cardiopulmonary Resuscitation and Emer-
gency Cardiovascular Care,179 cover the broad expanse of clinical
circumstances and considerations of mechanisms. They provide
clear management information, and the reader is referred to the
source documents for details. As management guidelines, these
documents are classified as level of evidence C, but they are derived
from a combination of varied studies and opinions that range from
level of evidence A to B or C.

4.4 Acute treatment of sustained
ventricular arrhythmias

Cardioversion or defibrillation and acute treatment of
sustained ventricular arrhythmias

Recommendations Classa Levelb Ref.c

Direct current cardioversion is
recommended for patients presenting
with sustained VT and haemodynamic
instability.

I C 180

In patients presenting with sustained
haemodynamically tolerated VT in
the absence of structural heart disease
(e.g. idiopathic RVOT), i.v. flecainide
or a conventional beta-blocker,
verapamil or amiodarone may be
considered.

IIb C

i.v. ¼ intravenous; RVOT ¼ right ventricular outflow tract;
VT ¼ ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

The most common electrical mechanisms for cardiac arrest are
VF or VT, bradyarrhythmias, asystole and electromechanical dis-
sociation (pulseless electrical activity). Overall, survival is better
for patients presenting with ventricular tachyarrhythmias com-
pared with asystole. In 2010, International Liaison Committee
on Resuscitation (ILCOR) member councils updated the conclu-
sions and recommendations derived from an international con-
sensus conference held in Dallas, Texas, in 2010. In the case
of cardiac arrest, the universal algorithm should be applied
(Figure 2).

Whether cardiopulmonary resuscitation before defibrillation
should be performed is still debatable. In cases of out-of-hospital
cardiac arrest, cardiopulmonary resuscitation with chest compres-
sion should be performed immediately until defibrillation is
possible. In cases of in-hospital cardiac arrest, immediate defibrilla-
tion should be attempted because, in this case, the likelihood that
cardiac arrest is due to sustained ventricular tachyarrhythmia is
greater. It is advised to start defibrillation at the maximum output.
Semi-automated defibrillators provide an excellent technology to
spread defibrillation capability within hospitals. In patients with an
ICD, the defibrillator patches should be placed on the chest wall
ideally at least 8 cm from the generator position. Intravenous amio-
darone may facilitate defibrillation and/or prevent VT or VF recur-
rences in an acute situation. Advanced life-support activities other
than those related to electrical measures for termination of ven-
tricular tachyarrhythmias are summarized in the 2010 ILCOR
document.181

Patients presenting with sustained VT should be treated ac-
cording to symptoms and tolerance of the arrhythmia. Patients pre-
senting with monomorphic VT and haemodynamic instability
(syncopal VT) should undergo direct cardioversion. In patients
who are hypotensive and yet conscious, immediate sedation should
be given before undergoing cardioversion. In patients with wide
complex tachycardia who are haemodynamically stable, electrical
cardioversion should be the first-line approach. Intravenous procai-
namide or flecainide may be considered for those who do not pre-
sent with severe HF or acute myocardial infarction. Intravenous
amiodarone may be considered in patients with HF or suspected is-
chaemia. Intravenous lidocaine is only moderately effective in
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Рекомендован публичный 
доступ к дефибрилляторам 

в общественных местах 
(школы, стадионы, 

аэропорты, казино и т.д.), а 
также на поездах, 

самолетах, кораблях



Мужчина 56 лет, ИМ 2 года назад, ФВ ЛЖ 30% , 
СН – II (NYHA), QRS=100 мс, желудочковые аритмии не 

зарегистрированы, получает оптимальное консервативное 
лечение в течении 1,5 лет. Реваскуляризация проведена в 
полном объеме 8 месяцев назад.

1. Медикаментозная терапия
2. Имплантация ИКД
3. Эндокардиальное ЭФИ
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ВЛИЯНИЕ ИКД ДЛЯ ПЕРВИЧНОЙ 
ПРОФИЛАКТИКИ ВСС С ПОМОЩЬЮ ИКД



Профилактика ВСС при помощи ИКД у пациентов без
зарегистрированных / индуцированных ЖТ

Bardy GH et al. N Engl J Med 2005;352:225-237.

SCD-HEFTMADIT II



РЕТРОСПЕКТИВНЫЙ АНАЛИЗ ВЫЖИВАЕМОСТИ 
ПАЦИЕНТОВ С ИКД И БЕЗ НЕГО 

5 years 2009-2013
110 patients with ICD 
indication for primary 
prevention of SCD
44 pts ICD 
66 pts no ICD

ИКД

без ИКД

Didenko M., et al, 2015



ИКД-ТЕРАПИЯ ДЛЯ ПЕРВИЧНОЙ ПРОФИЛАКТИКИ ВСС У ПАЦИЕНТОВ 

ПОСЛЕ ИМ

Показания для ИКД-терапии Класс 
показаний

Уровень 
доказ.

ИКД-терапия показана для уменьшения риска ВСС пациентам с дисфункцией 
левого желудочка (ФВЛЖ — 35% и менее) и сердечной недостаточностью (II 
или III ФК по NYHA), вследствие перенесенного не менее чем 40 дней назад 
инфаркта миокарда.

I A

ИКД-терапия показана для уменьшения риска ВСС пациентам с дисфункцией 
левого желудочка и сердечной недостаточностью I ФК по NYHA (ФВЛЖ менее 
30%), вследствие перенесенного инфаркта миокарда не менее чем 40 дней 
назад.

I B

Следует рассмотреть возможность применения ИКД-терапии у пациентов с 
повторными эпизодами устойчивой постинфарктной ЖТ (но не в течение 48 ч 
после инфаркта миокарда), которые получают оптимальную медикаментозную 
терапию и имеют нормальную ФВЛЖ.

IIa C



Перенесшие ИМ имеют риск ВСС в 4-6 раз 
выше, чем в общей популяции 1

1.AHA, 2005 Heart and Stroke Statistical Update.2004
2.Kober L. et.al. N Engl J Med 1995;333:1670-76.
3.Wang TJ et al. Ann Intern Med 2003;138:907-916.



МЕХАНИЗМ ЖТ У ПАЦИЕНТОВ ПОСЛЕ ИМ

F.Kusumoto, M.Didenko. 
Understanding Intracardiac EGMs: Anatomic Correlates,  in press

Препарат предоставлен Д.Старчиком (ММЦ, С. Петербург)
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Vreede-Swagemakers JJ. J Am Coll Cardiol. 1997;30:1500-1505.

ФВ ЛЖ

%
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СС
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2.8%

1.4%

ФВ И ВНЕЗАПНАЯ СЕРДЕЧНАЯ СМЕРТЬ (ВСС)



ФУНКЦИОНАЛЬНЫЙ КЛАСС СН

И ТИПЫ ЛЕТАЛЬНЫХ ИСХОДОВ

MERIT-HF Study Group.  Effect of Metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL randomized intervention trial in 
congestive heart failure (MERIT-HF).   LANCET.  1999;353:2001-07.
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24%
64%

СН

Др.

ВСС

n = 103

NYHA II

26%

15%

59%

n = 103

NYHA III

56%

11%

33%

n = 27

NYHA IV

Наилучшая возможность спасти 
больных с СН – профилактика ВСС 
при СН II-III ф.к.

СН

Др.

ВСС

СН

Др.

ВСС





ИКД-ТЕРАПИЯ ДЛЯ ПЕРВИЧНОЙ ПРОФИЛАКТИКИ ВСС У ПАЦИЕНТОВ С ДКМП

Показания для ИКД-терапии Класс 
показаний

Уровень 
доказ.

I A
ИКД-терапия показана пациентам с дилятационной кардиомиопатией, 
значимой дисфункцией левого желудочка (ФВЛЖ — 35% и менее) на фоне 
оптимальной медикаментозной терапии, при наличии одного или более 
факторов: 1) данных в пользу генетической природы болезни (установленная 
патогенная мутация, семейная форма, случаи внезапной сердечной смерти в 
семье, некомпактный миокард левого желудочка и другие первичные 
кардиомиопатии с исходом в ДКМП), 2) отсроченного накопления контрастного 
препарата в миокарде по данным МРТ, 3) обмороков неясного генеза, 4) 
неустойчивой желудочковой тахикардии.

I С

Следует рассмотреть возможность применения ИКД-терапии у пациентов с 
кардиомиопатией неишемического генеза, дисфункцией левого желудочка 
(ФВЛЖ — 35% и менее) и сердечной недостаточностью, II или III ФК по NYHA.

IIa А



DANISH – TRIAL
ПАЦИЕНТЫ С ДИЛЯТАЦИОННОЙ КМП (N=1116)

N Engl J Med 2016;375:1221-30.



DANISH (ВОЗРАСТ)



РУБЦОВЫЕ ЗОНЫ НА МРТ – ПРЕДИКТОР ЖА И ВСС

J A C C : H E A R T F A I L U R E  V O L . 5 , N O . 1 , 2 0 1 7



ИЗМЕНЕНИЕ ПАРАДИГМЫ



ИКД-ТЕРАПИЯ ДЛЯ ПЕРВИЧНОЙ ПРОФИЛАКТИКИ ВСС

Показания для ИКД-терапии Класс 
показаний

Уровень 
доказ.

Следует рассмотреть возможность применения ИКД-терапии у пациентов с 
обмороками неясного генеза, дисфункцией левого желудочка(ФВЛЖ менее 
40%) и кардиомиопатией любого происхождения.

IIa C



Sheppard RC HR 2009



Носимый Подкожный

Standard

Reverse



Динамика имплантаций антиаритмических 
устройств в России

ICD

PM

CRT

На миллион населения

Revishvili, A., Babak, A., & Didenko, M. (2019). Overview of the current electrophysiology (EP) 
state of affairs in Russia. Journal of Interventional Cardiac Electrophysiology.



IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR IMPLANTATIONS 
IN THE ESC MEMBER COUNTRIES IN 2016.

39



Причины по которым пациентам не имплантируются ИКД 
(California, USA)



ЭКГ - СИНУСОВЫЙ РИТМ

ПОЛНАЯ БЛОКАДА ЛНПГ (QRS - 170 МС).

1. Продолжить консервативную 
терапию

2. Имплантировать кардиовертер-
дефибриллятор

3. Имплантировать трехкамерный
кардиовертер-дефибриллятор

4. Пересадка сердца

Пациент 77 л. – ДКМП. Полная 
блокада ЛНПГ (QRS-170 мс). ГБ 3 ст. 
Риск 4. ХСН - 2 ф.к. (NYHA).
ФВ ЛЖ - 30%. ОМТ – 6 мес.

Какой Ваш следующий шаг у этого пациента?
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ПОЛНАЯ БЛОКАДА ЛНПГ (QRS - 170 МС).
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2. Имплантировать кардиовертер-
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ФВ ЛЖ - 30%. ОМТ – 6 мес.
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ВСТРЕЧАЕМОСТЬ СЕРДЕЧНОЙ ДИССИНХРОНИИ ПРИ ХСН (%)

8 %

24 %

38 %

0 10 20 30 40

Нормальная систолическая функция 
ЛЖ

Систолическая дисфункция ЛЖ

ХСН 2-4 ф.к.

Title

Masoudi, et al. JACC 2003;41:217-23; Aaronson, et al. 
Circ 1997;95:2660-7



ПБЛНПГ

25 мм/сек



НЕБЛАГОПРИЯТНЫЕ ЭФФЕКТЫ ДИССИНХРОНИИ:

снижение времени диастолического наполнения 1

ослабление сократимости 2

удлинение времени митральной регургитации 2

постсистолическое сокращение отдельных сегментов 3

• 1. Grines CL, et al Circulation 1989;79: 845-853
• 2. Xiao HB, et al Br Heart J 1991;66: 443-447
• 3. Søgaard P, et al. J Am Coll Cardiol 2002;40:723–730



ВЛИЯНИЕ ШИРИНЫ (ДЛИТЕЛЬНОСТИ) QRS НА СМЕРТНОСТЬ

Gottipaty V, Krelis S, Lu F, et al. JACC 1999; 33 (2S1):145A



АНАТОМИЯ ВЕН СЕРДЦА И СРТ

- CS Os
- Middle cardiac v.
- Lateral cardiac v.
- Great cardiac v.
- Anterior interventricular v.

F.Kusumoto, M.Didenko. Understanding Intracardiac EGMs: Anatomic Correlates,  in press



ТЕХНИКА ИМПЛАНТАЦИИ ЭЛЕКТРОДОВ ДЛЯ СРТ



LAO 40

Имплантация СRТ-D устройства



УМЕНЬШЕНИЕ ДИССИНХРОНИИ И УВЕЛИЧЕНИЕ ФВ ЛЖ ПОСЛЕ ИМПЛАНТАЦИИ СРТ



ЭФФЕКТ СРТ НА СМЕРТНОСТЬ 
В ЗАВИСИМОСТИ ОТ ШИРИНЫ QRS

European Heart Journal (2013) 34, 3547–3556



ECHO-CRT



СРТ У ПАЦИЕНТОВ C СН И УЗКИМ
КОМПЛЕКСОМ QRS (ПРИ ОТСУТСТВИИ

ПОКАЗАНИЙ К ПОСТОЯННОЙ ЭКС)

- ПРОТИВОПОКАЗАНО! 
(КЛАСС ПОКАЗАНИЙ III В)



ejection fraction, lower brain natriuretic peptide levels,
and larger LV end-diastolic and end-systolic volumes than
non-LBBB patients. Separate comparisons of RBBB ver-
sus LBBB patients and of IVCD versus LBBB patients
revealed similar trends, although the IVCD group had LV
ejection fractions and LV volumes similar to those of
LBBB patients (Table 1).

Primary and Secondary End Points in
Univariate Analyses
The cumulative probabilities of primary end points, consist-
ing of heart failure event or death, and the secondary end
point of death in each of the above-mentioned conduction
groups are presented in Figure 1. In the ICD arm of the study,
the LBBB patients had a nonsignificantly higher risk of
primary end points at 3 years than the RBBB patients and
IVCD patients (32% versus 19% versus 23%, respectively).
Mortality was not different among the LBBB, RBBB, and
IVCD groups (8% versus 7% versus 4% at 3 years). In the
CRT-D arm, IVCD patients had a significantly higher risk of
primary end points (33% versus 23% versus 16%) and a
higher risk of mortality (15% versus 12% versus 7%) than
RBBB and LBBB patients, respectively.

Regarding the effects of CRT-D versus ICD-only therapy
in the studied QRS-based subgroups (Figure 2), only LBBB
patients demonstrated a significant reduction in primary end
points associated with CRT-D therapy compared with ICD-
only therapy. The RBBB and IVCD patients and the overall

group of non-LBBB patients did not show clinical benefit,
with a trend toward higher risk in the CRT-D group than in
the ICD-only group.

The risk of death did not differ between LBBB patents with
CRT-D versus ICD only (Figure 3). However, there was a
trend toward reduction in mortality in LBBB patients,
whereas the non-LBBB patients demonstrated a trend toward
a higher mortality when treated with CRT-D, and this
increase was observed primarily in patients with IVCD. The
risk of the combined end point that consisted of either VT or
VF that required appropriate therapy or death was decreased
significantly in LBBB patients treated with CRT-D versus
ICD only (Figure 4), but there was a nonsignificant increase
in this combined end point in CRT-D patients compared with
ICD patients among the non-LBBB patients. A similar trend
was observed when we analyzed the combined end point that
consisted of VF that required appropriate ICD shocks or
death (data not shown).

Primary and Secondary End Points in
Multivariate Analyses
Table 2 shows hazard ratios and interaction probability values
for primary and secondary end points after adjustment for
clinical covariates. The LBBB patients treated with CRT-D
experienced a 53% reduction (hazard ratio 0.47; P!0.001) in
the risk of the primary end point (heart failure event or death)
compared with LBBB patients treated with ICD only. The
non-LBBB patients did not derive clinical benefit from
CRT-D therapy (hazard ratio 1.24, P"0.257). The probability

Figure 2. Cumulative probability of heart failure (HF) event or death according to treatment (cardiac resynchronization therapy with defi-
brillator [CRT-D] versus implantable cardioverter defibrillator [ICD] only) in patients with left bundle-branch block (LBBB), non-LBBB,
right bundle-branch block (RBBB), and intraventricular conduction disturbances (IVCD) in Multicenter Automatic Defibrillator Implanta-
tion Trial–Cardiac Resynchronization Therapy (MADIT-CRT) patients.

1064 Circulation March 15, 2011

widening might be attributed to a more diffused delay of
activation or a delay related to ischemia and fibrosis. It could
be that this type of conduction delay is less amenable to CRT,
but CRT might even increase the activation delay in such
patients.

Study Limitations
The question could be raised as to whether the present
analysis should be considered a post hoc or prespecified
analysis. QRS morphology was not included in the pre-
specified set of variables in the primary MADIT-CRT

Figure 5. Relative risk of primary end point (heart failure event or death) by treatment (cardiac resynchronization therapy with defibrilla-
tor [CRT-D] versus implantable cardioverter defibrillator [ICD] only) according to selected clinical characteristics in patients with left
bundle-branch block (LBBB; top) and non-LBBB patients (bottom). NYHA indicates New York Heart Association; LVEF, left ventricular
ejection fraction; LVEDV, left ventricular end-diastolic volume; and LVESV, left ventricular end-systolic volume.
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MADIT-CRT
Ишемическая КМП I/II ф.к., неишемическая КМП II ф.к.

ФВ ЛЖ ≤30% + QRS≥130мс (СРТ-ИКД : ИКД)

34% снижение риска смерти или усугубления 
СН



СРТ: СМЕРТНОСТЬ ОТ ВСЕХ ПРИЧИН

Sudden cardiac death
SCD was reported by MIRACLE (FDA report),
MUSTIC-SR, COMPANION and CARE-HF trials
(Table 11, Figure 4). There was evidence of
heterogeneity in the effect of CRT-P on the risk of
SCD across trials (Q = 6.689, p = 0.035). CARE-
HF reported a reduction in SCD at both 29.4 and
36.4 months with CRT-P. However, COMPANION
reported a higher risk of SCD with CRT-P (7.8%)
than OPT (5.8%) ( p = 0.485). Based on a random

effects model, the pooled HR across trials
(MUSTIC-SR, COMPANION and CARE-HF) for
CRT-P was 0.75 (95% CI 0.45 to 1.18, p = 0.198).
In contrast, the COMPANION trial shows there
was a reduction in SCD with CRT-D compared
with OPT (HR 0.44, 95% CI 0.23 to 0.86,
p = 0.02). The risk of SCD in patients receiving a
CRT-P device (7.8%) was higher than in patients
who received a CRT-D device (2.9%) ( p < 0.0001).
Meta-regression analysis provides some evidence

Health Technology Assessment 2007; Vol. 11: No. 47
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All-cause mortality (risk ratio)

0.2 0.5 1 2 5 10 100 1000

Pooled CRT-D 0.65 (0.49 to 0.85)

COMPANION 0.64 (0.48 to 0.86)

CONTAK-CD 0.69 (0.33 to 1.45)

Pooled CRT-P 0.68 (0.54 to 0.88)

CARE-HF 0.60 (0.47 to 0.77)

COMPANION 0.76 (0.58 to 1.01)

MIRACLE 0.73 (0.34 to 1.54)

MUSTIC-SR 7.00 (0.38 to 129.70)

FIGURE 2 Forest plot of all-cause mortality versus OPT

Heart failure mortality (risk ratio)

0.2 0.5 1.0 2.0

COMPANION
CRT-D

0.73 (0.47 to 1.11)  

Pooled CRT-P 0.62 (0.46 to 0.83)

CARE-HF 0.55 (0.37 to 0.82)

COMPANION
CRT-P

0.71 (0.46 to 1.09)

FIGURE 3 Forest plot of heart failure death versus OPT

Health Technology Assessment 2007; Vol. 11: No. 47



Место CРТ среди других методов лечения ХСН



Динамика имплантаций антиаритмических 
устройств в России

ICD

PM

CRT

На миллион населения

Revishvili, A., Babak, A., & Didenko, M. (2019). Overview of the current electrophysiology (EP) 
state of affairs in Russia. Journal of Interventional Cardiac Electrophysiology.



Сравнение количества электрофизиологических 
процедур в России и ЕС (2016)

PM ICD CRT Ablations total Ablations AFib

Russia (totally) 36462 1418 995 22608 7219

Russia (per mln) 256 10 7 159 51

ECS countries average

(per mln)

524 101 85 288 110



60

Cardiac resynchronization therapy device 
implantations per million inhabitants 2016



РЕКОМЕНДАЦИИ ESC 2013: СРТ 

130 130

130



• ФВ < 35%
• После ИМ

• ФВ < 35%
• СН – I – III ф.к. 
(Ишемическая и неишемическая КМП)

• ЖТ, ФЖ или ВСС в анамнезе

• >40 дней после ИМ 
• >90 дней после реваскуляризации
• >9 мес. после постановки диагноза КМП

ИЛИ

ИЛИ

Показания
к направлению на консультацию

для профилактики ВСС (ИКД)



ЗАКЛЮЧЕНИЕ (TAKE HOME MESSAGE) 

Имплантация ИКД для первичной профилактики внезапной сердечной смерти у 
пациентов как с ишемической, так и неишемической КМП (ФВ < 35%) на фоне 
современной фармакологической терапии, (включая Юперио) снижает общую 
смертность на 27 %. (European Heart Journal (2020) 41, 3437–3447).

Фармакологическая терапия перед имплантацией ИКД/ИКД-СРТ является и 
остается после операции важнейшей частью лечения пациентов для уменьшения 
проявлений СН и профилактики внезапной сердечной смерти.

Показания к имплантации ИКД/ИКД-СРТ должны определяться через 40 дней 
после ИМ, 3 месяца после реваскуляризации миокарда, через 9 месяцев после 
постановки диагноза дилятационная КМП и после лечения оптимально 
подобранными дозами лекарственных препаратов, как минимум в течение 6 
месяцев.



ЗАКЛЮЧЕНИЕ (TAKE HOME MESSAGE) 

Имплантация ИКД эффективна у пациентов для снижения общей смертности при 
вторичной профилактике ВСС (I A класс показаний).

Имплантация СРТ-ЭКС/ИКД уменьшает проявления СН, снижает общую смертность 
у пациентов с КМП, ФВ < 35%, СН (I-IV) ф.к., при БЛНПГ с шириной комплекса 
QRS > 130 мс, а при других блокадах с шириной комплекса QRS > 150 мс.

У пациентов со сниженной ФВ, АВ блокадой, показаниями к имплантации ПЭКС и 
предполагаемым высоким процентом стимуляции (>40%) имплантация СРТ-ЭКС 
снижает проявления СН и общую смертность.



В КАРДИОКЛИНИКЕ ВОЗМОЖНА ИМПЛАНТАЦИЯ ЛЮБЫХ 
АНТИАРИТМИЧЕСКИХ УСТРОЙСТВ ВКЛЮЧАЯ 

ИКД, ИКД-СРТ, СРТ-ЭКС И ПЭКС. 

БОЛЬШОЕ СПАСИБО ЗА ВНИМАНИЕ!


