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Think S-ICD first: The time has come
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Implantable cardioverter defibrillator (ICD) is
an effective therapy in patients with a primary
and secondary indication for sudden cardiac
arrest (SCA) prevention according to landmark
clinical trials [1, 2]. Unfortunately, ICD therapy
comes with the risk of device-related compli-
cations [3]. At 10 years, the risk of lead failure
in patients with transvenous ICD (TV-ICD) can
be as high as 25% [4].

The subcutaneous ICD (S-ICD) is a com-
pletely extravascular device, designed to
avoid intravascular and intracardiac hardware
and address the limitations of conventional
TV-ICD systems. Actually, the S-ICD has be-
come a safe and viable alternative for TV-ICD
therapy [5, 6], and its use has increased sig-
nificantly [7].

The European and US guidelines recom-
mend the S-ICD (class lla) as an alternative to
TV-ICD in patients who meet the indication for
an|CD, and in the absence of bradycardia with
a need for pacing, monomorphic ventricular
tachycardia presumed to be responsive to an-
ti-tachycardia pacing (ATP), and an indication
for cardiac resynchronization therapy (CRT)
[8, 9]. The US guidelines also recommend the
S-ICD (class I) in patients with inadequate
venous access or at high risk of infection [8].

However, despite those recommenda-
tions, the early adoption of S-ICD was low,
in part due to considering the S-ICD as only
a niche device and also due to its cost and
delay in economic reimbursement in some
countries. However, over the past few years,
the use of S-ICDs has increased, for instance,
in the US [7] although there has still been
hesitancy in its use due to the lack of pacing
capabilities.

Therefore, the S-ICD is currently conside-
red mainly in younger patients to avoid long-
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term transvenous leads and in those who are
at higher risk of infection, such as patients
with previous ICD infection or undergoing he-
modialysis.

An observational study prospectively
included consecutive patients who under-
went de novo ICD implantation in 33 Italian
centers for three months in 2015 [10]. A CRT
device was implanted in 39% (369/947) of
patients. An S-ICD was implanted in 12%
of patients with no CRT indication (7% of the
total population). S-ICD patients were younger
than patients who received TV-ICD, more of-
ten had channelopathies, and more frequently
received their device for secondary prevention
of SCA. More frequently, the clinical reason for
preferring aTV-ICD over an S-ICD was the need
for pacing (45%), ATP (36%), or the expected
future need for CRT (26%).

Some physicians have been concerned
that patients will later need bradycardia pac-
ing or CRT although the need for pacing ap-
pears to be low if the patient does not require
pacing at the time of implantation. In the SCD-
-HeFT study, the 5-year rate of crossover to ICD
or CRT due to pacing need in patients enrolled
inthe amiodarone arm (845 patients) orin the
placebo arm (847 patients) was 11.7% and
10.5%, respectively, nearly 2% per year [11].

In thisissue of the journal, Kempa etal.[12]
have published an analysis of the data from
the Polish S-ICD Registry run by the Polish
Cardiac Society between May 2020 and Sep-
tember 2022 to monitor the implementation
of S-ICD therapy in Poland. The data include
reports on about 440 procedures including
411 de novo procedures, representing 75%
of the total number of ICD implantations in
Poland during that period. The median age
of the population was 42 years. Most of the
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patients (93.9%) were in sinus rhythm, 89.5% were in New
York Heart Association class I-Il, and their median left
ventricular ejection fraction (LVEF) was 0.33%. Secondary
prevention indication was present in one-third of the pa-
tients, and ischemic cardiomyopathy was reported in only
one-fourth of the patients. Not surprisingly, young age was
the main reason for choosing an S-ICD in three-fourths of
the patients, while a higher risk of infective complication
was present in fewer than one-fifth of the patients.

Those clinical characteristics are representative of a pa-
tient population very similar to that designated to utilize
S-ICD in the early years after approval of the device by the
Food and Drug Administration in the US.In 2012, only 2%
of patients having the indications for ICD therapy in the US
received an S-ICD [13], which was, therefore, often used as
a“niche” device.

However, it should be noted that patients included in
the earlier registries conducted in the US and Europe, which
have demonstrated the safety and feasibility of the S-ICD
system for the prevention of SCA, also included patients
with heart failure, low LVEF, and multiple comorbidities
[14,15].

In a pooled analysis of 882 patients with a mean fol-
low-up of 22 months, 42% had congestive heart failure,
35% had previous myocardial infarction, and the S-ICD
continued to demonstrate its favorable safety and efficacy
[15]. As expected, the study also noted a very low rate of
lead issues (<1%) and infection (<2%) in 3-year follow-up.

The UNTOUCHED study included 1111 patients im-
planted with a S-ICD only for primary prevention, and,
for the first time with LVEF <35% [6]. Mean LVEF in UN-
TOUCHED was very similar to that of MADIT-RIT [2], which
included only TV-ICDs (27 + 7% vs. 26 £ 6%, respectively).
The S-ICD was proven to be safe and effective, even in
older patients (mean age, 55.8 + 12.4 years) with multiple
comorbidities and poorer cardiovascular function [8]. The
mostimportant strength of the UNTOUCHED trial was that
it enrolled a majority of US participants and those with
a high morbidity burden, therefore, its results should be
generalizable to many patients seen in real-world practice.

The PRAETORIAN was the first head-to-head trial
comparing the S-ICD with the conventional TV-ICD in the
general population undergoing ICD implantation, who
did not have pacing indications [5]. At a median follow-up
of 49.1 months, the S-ICD was deemed non-inferior to the
TV-ICD in the primary composite end-point with respect
to device-related complications and inappropriate shocks
(hazard ratio [HR], 0.99; P=0.01) [5].

Nowadays available evidence strongly supports the
use of S-ICD also in the population with heart failure, low-
er LVEF, and multiple comorbidities; therefore, the S-ICD
should not be considered anymore a “niche” device. The
previous guidelines had been written before data from
more recent trials were available.

We think that the S-ICD can be considered in all primary
(and even secondary) prevention patients without any

pacing indication (including cardiac pacing, need for ATP,
or CRT) regardless of age and underlying heart disease. It
is anticipated that the actual level of recommendation will
be raised with the next guideline update.

Article information

Conflict of interest: GLB received specker’s fees (small amount) from
Abbott, Biotronik, Boston Scientific, Medtronic, Microport.

Funding: None.

Open access: This article is available in open access under Creative
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, which allows downloading and
sharing articles with others as long as they credit the authors and the
publisher, but without permission to change them in any way or use
them commercially. For commercial use, please contact the journal
office at kardiologiapolska@ptkardio.pl.

REFERENCES

1. MossAJ, Zareba W, Hall WJ, et al. Prophylactic implantation of a defibrilla-
tor in patients with myocardial infarction and reduced ejection fraction. N
EnglJMed. 2002;346(12): 877-883,doi: 10.1056/NEJM0oa013474, indexed
in Pubmed: 11907286.

2. MossAJ,Schuger C,Beck CA, et al. MADIT-RIT Trial Investigators. Reduction
ininappropriate therapy and mortality through ICD programming. N Engl
JMed.2012;367(24):2275-2283, doi: 10.1056/NEJM0a1211107, indexed
in Pubmed: 23131066..

3. TarakjiKG, WazniOM, Harb S, et al. Risk factors for 1-year mortality among
patients with cardiacimplantable electronic device infection undergoing
transvenous lead extraction: the impact of the infection type and the
presence of vegetation on survival. Europace. 2014; 16(10): 1490-1495,
doi: 10.1093/europace/euu147, indexed in Pubmed: 25087154.

4. KoneruJN,Jones PW,Hammill EF, et al. Risk Factors and Temporal Trends of
Complications Associated With Transvenous Implantable Cardiac Defibril-
lator Leads.J Am Heart Assoc. 2018;7(10), doi: 10.1161/JAHA.117.007691,
indexed in Pubmed: 29748177.

5. KnopsRE, Pepplinkhuizen S, Delnoy PP, et al. Rationale and design of the
PRAETORIAN trial: a Prospective, RAndomizEd comparison of subcuTane-
Ous and tRansvenous ImplANtable cardioverter-defibrillator therapy. Am
Heart J.2012; 163(5): 753-760.e2, doi: 10.1016/j.ahj.2012.02.012, indexed
in Pubmed: 22607851.

6.  Gold M, Lambiase P, EI-Chami M, et al. Primary Results From the Under-
standing Outcomes With the S-ICD in Primary Prevention Patients With
Low Ejection Fraction (UNTOUCHED) Trial. Circulation. 2021; 143(1): 7-17,
doi: 10.1161/circulationaha.120.048728.

7. Friedman DJ, Parzynski CS, Varosy PD, et al. Trends and In-Hospital Out-
comes Associated With Adoption of the Subcutaneous Implantable Car-
dioverter Defibrillator in the United States. JAMA Cardiol. 2016; 1(8): 900
911, doi: 10.1001/jamacardio.2016.2782, indexed in Pubmed: 27603935.

8.  Al-Khatib SM, Stevenson WG, Ackerman MJ, et al. 2017 AHA/ACC/HRS
Guideline for Management of Patients With Ventricular Arrhythmias
and the Prevention of Sudden Cardiac Death: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Rhythm Society. Circulation. 2018;
138(13): e272-e391, doi: 10.1161/CIR.0000000000000549, indexed in
Pubmed: 29084731.

9.  Zeppenfeld K, Tfelt-Hansen J, de Riva M, et al. 2022 ESCguidelines for
the management of patients with ventricular arrhythmias and the pre-
ven-tion of sudden cardiac death. Eur Heart J. 2022; 43: 3997-4126, doi:
10.1093/eurheartj/ehac262, indexed in Pubmed: 36017572.

10. Botto GL, Forleo GB, Capucci A, et al. The Italian subcutaneous im-
plantable cardioverter-defibrillator survey: S-ICD, why not? Europace.
2017; 19(11): 1826-1832, doi: 10.1093/europace/euw337, indexed in
Pubmed: 28011803.

11. Poole JE, Olshansky B, Mark DB, et al. Long-Term Outcomes of Implant-
able Cardioverter-Defibrillator Therapy in the SCD-HeFT. J Am Coll
Cardiol. 2020; 76(4): 405-415, doi: 10.1016/j,jacc.2020.05.061, indexed
in Pubmed: 32703511.

442 www.journals.viamedica.pl/kardiologia_polska


http://dx.doi.org/10.1056/NEJMoa013474
https://www.ncbi.nlm.nih.gov/pubmed/11907286
http://dx.doi.org/10.1093/europace/euu147
https://www.ncbi.nlm.nih.gov/pubmed/25087154
http://dx.doi.org/10.1161/JAHA.117.007691
https://www.ncbi.nlm.nih.gov/pubmed/29748177
http://dx.doi.org/10.1016/j.ahj.2012.02.012
https://www.ncbi.nlm.nih.gov/pubmed/22607851
http://dx.doi.org/10.1161/circulationaha.120.048728
http://dx.doi.org/10.1001/jamacardio.2016.2782
https://www.ncbi.nlm.nih.gov/pubmed/27603935
http://dx.doi.org/10.1161/CIR.0000000000000549
https://www.ncbi.nlm.nih.gov/pubmed/29084731
http://dx.doi.org/10.1093/europace/euw337
https://www.ncbi.nlm.nih.gov/pubmed/28011803
http://dx.doi.org/10.1016/j.jacc.2020.05.061
https://www.ncbi.nlm.nih.gov/pubmed/32703511

Giovanni Luca Botto et al, Think S-ICD first: The time has come

12.

13.

14.

Kempa M, Budrejko S, Tajstra M, et al. Sucutaneous implantable cardio-
verter defibrillator therapy in Poland: Results of the Polish S-ICD Registry.
Kardiol Pol. 2023; 81(5): 455-462, doi: 10.33963/KP.a2023.0046, indexed
in Pubmed: 36871295.

Kremers MS, Hammill SC, Berul Cl, et al. The National ICD Registry Report:
version 2.1 including leads and pediatrics for years 2010 and 2011. Heart
Rhythm.2013; 10(4): €59-e65, doi: 10.1016/j.hrthm.2013.01.035, indexed
in Pubmed: 23403056.

Lambiase PD, Barr C, Theuns DA, et al. Worldwide experience with a totally
subcutaneous implantable defibrillator: early results from the EFFORTLESS

www.journals.viamedica.pl/kardiologia_polska

S-ICD Registry. Eur Heart J. 2014; 35(25): 1657-1665, doi: 10.1093/eu-
rheartj/ehu112, indexed in Pubmed: 24670710.

Burke MC, Gold MR, Knight BP, et al. Safety and Efficacy of the Totally
Subcutaneous Implantable Defibrillator: 2-Year Results From a Pooled
Analysis of the IDE Study and EFFORTLESS Registry. J Am Coll Cardiol.
2015; 65(16): 1605-1615, doi: 10.1016/j.jacc.2015.02.047, indexed in
Pubmed: 25908064.

443


http://dx.doi.org/10.33963/KP.a2023.0046
https://www.ncbi.nlm.nih.gov/pubmed/36871295
http://dx.doi.org/10.1016/j.hrthm.2013.01.035
https://www.ncbi.nlm.nih.gov/pubmed/23403056
http://dx.doi.org/10.1093/eurheartj/ehu112
http://dx.doi.org/10.1093/eurheartj/ehu112
https://www.ncbi.nlm.nih.gov/pubmed/24670710
http://dx.doi.org/10.1016/j.jacc.2015.02.047
https://www.ncbi.nlm.nih.gov/pubmed/25908064

