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ICD therapy in the elderly:
a retrospective single-center
analysis of mortality

ICD implantation is an effective
treatment for life-threatening
ventricular tachyarrhythmias. There
are no specific guidelines on the
approach to elderly patients with an
ICD indication.
This article presents a retrospective
single-center analysis to assess
mortality in elderly patients after
ICD implantation.

Introduction

Implantable cardioverter-defibrillators
(ICD) are an effective treatment for life-
threatening ventricular tachyarrhyth-
mias. As a therapy to prevent sudden
cardiac death, ICD have been widely
adopted in recent decades. ICD are
used both for secondary prevention in
patients (pts) with documented ventric-
ular arrhythmia, as well as for primary
prevention in pts with reduced left ven-
tricular ejection fraction (EF) <35%.

In Germany, more than 25,000 im-
plantations (IMPL) of ICD and more
than 10,000 generator exchanges (GE)
were performed in 2017. Of those new
implantations, 12% were in pts aged
80 years or older [11]. In compari-
son with other European countries like
Sweden and Switzerland (. Table 1),
Germany has significantly higher figures
regarding both the number of ICD im-
plantations per 1 million citizens and
the share of implantations for pts aged
80 years or above [11].

The current ICD guidelines do not
impose age limitations on ICD IMPLand
GE.However, pts shouldhave apredicted

life expectancy of at least 1 year to be
considered for ICD implantation [15].

The predicted life expectancy is of
particular relevance in elderly pts with
a guideline indication for ICD therapy,
given their age, burden of comorbidities
and their risk for potential complications
duringorafter ICD implantation[20, 22].
Furthermore, the probability of sudden
cardiac death compared to non-sudden
death decreases with increasing age [10].

Thus far, elderly and old pts are un-
derrepresented in randomized ICD tri-
als, both for primary prevention [1, 8,
9, 12] and secondary prevention [3, 23].
The mean age in randomized ICD tri-
als is <70 years [1, 3, 8, 9, 12, 23] and,
therefore, results may not be applicable
in elderly pts. In clinical practice, the
decision for or against ICD implantation
in elderly pts is often made case-by-case,
depending on known comorbidities. In
an aging population, the number of el-
derlyptswithan indication for ICD IMPL
or GE will continue to increase. Hence,
data regarding the benefit of ICD therapy
in the elderly is needed.

The present study aims to assess mor-
tality after ICD IMPLor GE in elderly pts
in a retrospective single-center analysis.
We included pts aged 75 and older that
were implanted with a transvenous ICD
or that had received an ICD GE.

Table 1 Implantable cardioverter-defibrillator (ICD) implantations in 2017 [11]
ICD implantations in 2017 Germany Sweden Switzerland

ICD implantations per 1 million citizens 312 139 131

Share of pts 80 years or above 12.3% 4.0% 2.9%

Methods

Study population

All pts 75 years or older undergoing ICD
IMPL or GE between January 2013 and
December 2017at the University Hos-
pital of Cologne, Germany, were con-
sidered for this retrospective analysis.
Inclusion criteria were age 75 years or
older, transvenous ICD IMPL or GE. All
pts gave written informed consent to the
procedure. Pts aged <75 years, as well as
patients that had undergone pacemaker
surgery or subcutaneous ICD implanta-
tion, were excluded.

Patient subgroups were defined based
on age: aged 75–79 (75–79) vs. ≥80 years
(80+). Furthermore, primary (PRIM) vs.
secondary prevention (SEC) indication
were compared.

Data collection and clinical follow-
up

The following data were systematically
collected for all pts: personal data, co-
morbidities,medication,medicalhistory,
as well as device and procedure charac-
teristics.

Follow-up was conducted by phone,
assessment of available medical records
and by contacting the respective general
practitioner. During follow-up, data on
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Fig. 18 Implantation (IMPL) vs. gener-
ator exchange (GE) in the twoobserved
groups—group 75–79 andgroup 80+—in
percent

all-cause mortality as well as ICD thera-
pies (shocks and antitachycardia pacing)
were collected.

Study endpoints

The primary endpoint was defined as
all-cause mortality during follow-up.
Secondary endpoints were occurrence
of ICD therapies during follow-up and
rate of comorbidities.

Statistical analysis

Statistical analysis was performed. A p-
value <0.05 was considered statistically
significant. Baseline and procedural data
were shown as mean and standard devi-
ation, median for continuous variables
and counts and percentages for cate-
gorical variables. Statistical significance
was evaluated by t-test for normally
distributed continuous variables and by
chi-test for categorical variables.

Results

Study population

Of the 418 screenedpts, 82 (20%) fulfilled
the inclusion criteria. In 12 pts (15%),
no follow-up information was available;
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Fig. 28 Primary (PRIM) vs. secondary (SEC)
prevention indication in the twoobserved
groups—group 75–79 andgroup 80+—in
percent

the remaining 70 pts were included in
the assessment—thereof 52 in group
75–79 (74%) and 18 in group 80+ (26%).
The median age was 78.6± 3.7 years
(group 75–79: 76.8± 1.4 years, group
80+: 83.7± 3.8 years), 87% male (group
75–79: 87%, group 80+: 89%). In 55 pts
(79%), an ICD IMPL was performed
(75–79: 83%, 80+: 67%), in 15 pts (21%)
a GE (. Fig. 1). The ICD indication was
primary prevention in 35 pts (50%),
75–79: 30 (58%), 80+: 5 (28%) (. Fig. 2).
. Figure 3 presents an overview of the
different observed groups. The mean
follow-up time was 3.3 years (75–79:
3.4 years, 80+: 3.1 years). In the 80+
group, more pts had received an ICD for
secondary prevention (72%) compared
to the 75–79 group, p= 0.03. Beside
that and age, there were no statisti-
cally significant differences between the
groups regarding baseline characteristics
(. Table 2).

Mortality

After ICD IMPL or GE, 40/70 pts (57%)
died during the follow-up period of
3.3 years. Mortality was significantly
higher in group 80+ (16 of 18, 89%)
compared to group 75–79 (24 of 52,
46%) (p= 0.002). The 1-year and 2-year

mortality after the procedure was 27%
and 39%, respectively. In the group of
pts aged 80+, it was significantly higher
at 72% and 56%, respectively, com-
pared with the group of ages 75–79 with
27% and 17% (p<0.001 and p= 0.002),
respectively. . Table 3 illustrates the
mortality in the two observed groups.

The average survival after ICD in-
tervention of the deceased pts was
1.5± 1.3 years for the entire cohort
and 1.8± 1.4 years and 1.2± 1.0 years in
the group 75–79 and 80+, respectively.
This difference was not statistically sig-
nificant (p= 0.09). . Figure 4 illustrates
mortality during follow-up.

Comorbidities

Thelaboratoryfindingspre-implantation
and clinical history were analysed. Be-
sides a significantly higher number of
strokes in group 75–79 (p= 0.04), there
were no statistically significant differ-
ences in comorbidities between these two
groups. Chronic renal failure was de-
fined as glomerular filtration rate (GFR)
<60ml/min [5]. . Table 4 shows comor-
bidities in each group, 75–79 and 80+.

. Table 5 compares the presence of
comorbidities in deceased vs. alive pts.
This comparison shows that among the
deceased pts, more pts suffered from
chronic renal failure (deceased: 34 pts,
85%, vs. alive: 16 pts, 53%, p= 0.004).
Also, significantly more of the deceased
pts had peripheral artery disease (PAD)
(seven pts, 18%), compared with surviv-
ing pts (0 pts, 0%) (p= 0.02). All other
observed comorbidities showed no sta-
tistically significant differences between
deceased and the surviving pts.

Primary vs. secondary prevention
indication

Regarding the underlying ICD indica-
tion, the full analysis set (70 pts) was
evenly split into two groups of primary
(35pts, 50%)andsecondary (35pts, 50%)
preventionindication. Ofthe35pts inthe
primary prevention group, 30 pts were
75–79yearsold(86%)andfivepts80years
and older (14%). Of the 35 pts in the
secondary prevention group, 22 pts were
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Abstract
Background. Current implantable cardio-
verter-defibrillator (ICD) guidelines do not
impose age limitations for ICD implantation
(IMPL) and generator exchange (GE); however,
patients (pts) should be expected to survive
for 1 year. With higher age, comorbidity and
mortality due to non-sudden cardiac death
increase. Thus, the benefit of ICD therapy in
elderly pts remains unclear. Mortality after ICD
IMPL or GE in pts ≥75 years was assessed.
Methods. Consecutive pts aged ≥75 years
with ICD IMPL or GE at the University Hospital
Cologne, Germany, between 01/2013 and
12/2017 were included in this retrospective
analysis.

Results. Of 418 pts, 82 (20%) fulfilled the
inclusion criteria; in 70 (55= IMPL, 79%,
15=GE, 21%) follow-up (FU) was available.
The median FU was 3.1 years. During FU,
40 pts (57%) died (29/55 [53%] IMPL; 11/15
[73%] GE). Mean survival after surgery was
561± 462 days. The 1-year mortality rate was
19/70 (27%) overall, 9/52 (17%) in pts ≥75 and
10/18 (56%) in pts ≥80 years. Deceased pts
were more likely to suffer from chronic renal
failure (85% vs. 53%, p= 0.004) and peripheral
artery disease (18% vs. 0%, p= 0.02). During
FU, seven pts experienced ICD shocks (four
appropriate, three inappropriate). In primary
prevention (n= 35) mortality was 46% and

four pts experienced ICD therapies (two
adequate); in secondary prevention (n= 35)
mortality was 69% (p= 0.053) with three ICD
therapies (two adequate).
Conclusion. Mortality in ICD pts aged
≥80 years was 56% at 1 and 72% at 2 years
in this retrospective analysis. The decision to
implant an ICD in elderly pts should be made
carefully and individually.

Keywords
Implantable cardioverter-defibrillator · Elderly
patients · Mortality · Comorbidities · ICD
therapies

ICD-Therapie bei älteren Patienten: eine retrospektive Single-center-Analyse der Mortalität

Zusammenfassung
Hintergrund. Die aktuellen Leitlinien
zur Verwendung von implantierbaren
Kardioverter-Defibrillatoren (ICD) geben keine
Altersgrenze für ICD-Implantation (IMPL) und
Aggregatwechsel (AW) vor, Patienten (Pat.)
sollten aber eine Lebenserwartung von einem
Jahr haben. Mit steigendem Alter nehmen
Komorbiditäten und die Mortalität aufgrund
eines nicht-plötzlichen Todes zu. Der Nutzen
der ICD-Therapie für ältere Pat. ist daher
unklar. In dieser Arbeit sollte die Mortalität
nach ICD-IMPL oder AW bei Pat. ≥75 Jahre
untersucht werden.
Methodik. Konsekutive Pat. ≥75 Jahre,
die zwischen 01/2013 und 12/2017 an der
Uniklinik Köln einer ICD-IMPL oder einem
AW unterzogen wurden, wurden in diese
retrospektive Analyse eingeschlossen.

Ergebnisse. Von 418 Pat. erfüllten 82 (20%)
die Einschlusskriterien, bei 70 (55= IMPL,
79%; 15= AW, 21%) lagen Follow-up(FU)-
Daten vor. Die mediane FU-Zeit betrug
3,1 Jahre. Während des FU starben 40 (57%)
Pat. (29/55 [53%] IMPL; 11/15 [73%] AW).
Die mittlere Überlebenszeit nach Eingriff
lag bei 561± 462 Tagen. Die 1-Jahres-
Mortalität betrug in der Gesamtgruppe
19/70 (27%), bei 75- bis 79-Jährigen 9/52
(17%) und bei ≥80-Jährigen 10/18 (56%).
Verstorbene Pat. litten häufiger an einer
chronischen Niereninsuffizienz (85% vs.
53%, p= 0,004) und peripheren arteriellen
Verschlusskrankheit (18% vs. 0%, p= 0,02).
Während des FU kam es bei 7 Patienten zu
ICD-Schockabgaben (4 adäquat, 3 inadäquat).
In der primärprophylaktischen Gruppe

(n= 35) lag die Mortalität bei 46%, bei 4 Pat.
kam es zu ICD-Schockabgaben (2 adäquat).
In der sekundärprophylaktischen Gruppe
(n= 35) betrug die Mortalität 69% (p= 0,053),
ICD-Schockabgaben waren bei 3 Pat. zu
verzeichnen (2 adäquat).
Schlussfolgerung. Die Mortalität von Pat.
≥80 Jahre mit ICD lag in dieser retrospektiven
Analyse bei 56% (1 Jahr) bzw. 72% (2 Jahre).
Die Entscheidung über eine ICD-IMPL
sollte bei Älteren sorgfältig und individuell
abgewogen werden.

Schlüsselwörter
Implantierbarer Cardioverter Defibrillator · Äl-
tere Patienten · Sterblichkeit · Komorbiditäten ·
Schockabgaben

75–79 years old (63%) and 13 pts 80 years
and older (37%).

. Table 6 illustrates the share of de-
ceased vs. surviving pts per age group,
who had their ICD implanted for pri-
mary vs. secondary prevention. A strong
trend towards higher mortality among
pts with an ICD for secondary preven-
tion (24 of 35 deceased, 69%) compared
to thosewith ICD for primary prevention
(16 of 35 deceased, 46%) was observed
(p= 0.053). Among the pts with an ICD
for secondary prevention, all of the pts
in the age group 80+ (13 pts) and half of

the pts in the age group 75–79 (11 pts)
died during the post-operative period.

Adequate and inadequate ICD
therapies

During the follow-up of 3.3± 1.2 years,
seven pts experienced ICD therapies:
four adequate for ventricular tachy-
cardia or ventricular fibrillation, and
3 inadequate, none of which were di-
rectly related to a mortality event. Four
shocks occurred in pts 75–79, three in
group 80+, four in primary and three

in the secondary prevention indication
group (. Table 6).

One of the four pts with adequate ICD
therapydiedduring the follow-upperiod,
while the other three pts were alive at the
end of the follow-up period.

Discussion

Main findings

The main findings of this retrospective
analysis are, firstly, that more than half
of the pts aged 80 years or older included
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Table 2 Baseline characteristics

Baseline characteristics All patients Group 75–79 Group 80+ p-Value

Pts, n (%) 70 (100%) 52 (74%) 18 (26%) 0.80

Age, average, (SD) 78.6 (3.7) 76.8 (1.4) 83.7 (3.8) –

Male, n (%) 61 (87%) 45 (87%) 16 (89%) 0.80

ICD implantation,n (%) 55 (79%) 43 (83%) 12 (67%)

Generator exchange, n (%) 15 (21%) 9 (17%) 6 (33%)

0.15

Primary prevention, n (%) 35 (50%) 30 (58%) 5 (28%)

Secondary prevention n (%) 35 (50%) 22 (42%) 13 (72%)

0.03a

Continuous data is summarized as means± standard deviation. Categorical data is presented as num-
ber (percent). Two observed groups: 75–79 and 80+
aStatistically significant p-value
pts Patients, n number, SD standard deviation, ICD implantable cardioverter-defibrillator

Table 3 Mortality in the twoobserved groups:75–79 and 80+
Mortality All patients Group 75–79 Group 80+ p-Value

During follow-up period, n (%) 40 (57%) 24 (46%) 16 (89%) 0.002a

1-Year mortality, n (%) 19 (27%) 9 (17%) 10 (56%) 0.002a

2-Year mortality, n (%) 27 (39%) 14 (27%) 13 (72%) <0.001a
aStatistically significant p-value; n number

Table 4 Comorbidities in the twoobserved groups:75–79 and 80+
Comorbidities All patients Group 75–79 Group 80+

Pts n (%) 70 (100%) 52 (100%) 18 (100%)

p-Value

CAD, n (%) 59 (84%) 44 (85%) 15 (83%) 0.90

CABG, n (%) 28 (40%) 20 (38%) 8 (44%) 0.66

DCM, n (%) 3 (4%) 1 (2%) 2 (11%) 0.10

LVEF <35%, n (%) 42 (60%) 32 (62%) 10 (56%) 0.66

AH, n (%) 50 (71%) 39 (75%) 11 (61%) 0.26

DM Type II, n (%) 24 (34%) 20 (38%) 4 (22%) 0.21

AF, n (%) 35 (50%) 26 (50%) 9 (50%) 1.00

COPD, n (%) 4 (6%) 2 (4%) 2 (11%) 0.25

Stroke, n (%) 10 (14%) 10 (19%) 0 (0%) 0.04a

PAD, n (%) 7 (10%) 6 (12%) 1 (6%) 0.47

Chronic renal insufficiency
GFR <60, n (%)

50 (71%) 37 (71%) 13 (72%) 0.93

Terminal renal failure, n (%) 3 (4%) 2 (4%) 1 (6%) 0.76
aStatistically significant p-value
Pts Patients, n number, CAD coronary artery disease, CABG coronary artery bypass graft, DCM dilatative
cardiomyopathy, LVEF left ventricular ejection fraction, AH arterial hypertension, DM diabetes melli-
tus, AF atrial fibrillation, COPD chronic obstructive pulmonary disease, PAD peripheral artery disease,
GFR glomerular filtration rate

in this study did not survive for at least
1 year after ICD implantation. Secondly,
thedeceasedptsweremore likely to suffer
from chronic kidney disease and periph-
eral artery disease. And thirdly, the rate
of adequate shockswas low in this cohort
of elderly and old pts.

Mortality
The limited additional benefit from ICD
intervention in elderly pts found in this

study might appear contradictory to sev-
eral large-scale randomized ICD trials,
which demonstrated a reduction in mor-
tality by means of ICD implantation in
primary as well as in secondary preven-
tion in selected patient groups [1, 3, 8, 9,
12, 23]. However, the mean age in these
randomized ICD trials was <70 years
[1, 3, 8, 9, 12, 23]. Therefore, while
not questioning the general benefits of
ICD intervention for prevention in the

average population, the present analy-
sis offers a complementary perspective,
specifically on elderly pts among whom
the benefit of ICD intervention appears
to be limited. Ameta-analysis by Santan-
geli et al. of the above-mentioned trials
already demonstrated a smaller survival
benefit of prophylactic ICD implantation
for the subset of elderly pts compared to
younger pts [18]. Another meta-analysis
of those trials found that ICD therapy
in elderly pts (≥75 years old) reduced
neither all-cause mortality nor sudden
cardiac death [7].

According to current ICD guidelines,
there must be a life expectancy of at least
1 year to be considered for ICD implanta-
tion[15]. Given that, in this retrospective
analysis, more than half of the pts in the
age group 80+ did not reach the 1-year
survival after ICD intervention.

This conclusion on declining incre-
mental benefit of ICD intervention for
the elderly is in line with results of
Goonewardene et al., who found in their
retrospective study that >40% of 80+ pts
died within a mean follow up period of
3 years after implantation [6]. Similarly,
in a study by Zakine et al., 36% of the
pts with primary prevention indication
aged 80 years or older died after a mean
follow up of 3 years [22]. The findings
from Krahn et al., who highlight the
decreasing probability of sudden cardiac
death compared to non-sudden death
with increasing age, further emphasise
the call for the conservative indication
of ICD interventions for elderly pts [10].

More scrutiny before deciding to im-
plement an ICD in elderly pts seems to
be appropriate—inparticular in the pres-
ence of certain co-morbidities.

Comorbidities
The present study found a number of
co-morbidities, in particular chronic re-
nal disease and peripheral artery dis-
ease, to be significantlymore oftenpreva-
lent among the pts who deceased during
the follow-up period compared with sur-
vivors. This implies that both kidney dis-
ease and peripheral artery disease may
serve as predictors for limited life ex-
pectancy after ICD intervention. Given
the higher comorbidity burden in elderly
pts [13, 20] in general, and therefore also
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418 screened patients
January 2013 - December 2017

82 met inclusion criteria

Patient collective: 70 patients

Subgroups

Age group 75-79: 52 pts (74%)

PRIM: 35 pts (50%)

IMPL: 55 pts (79%)

80+: 18 pts (26%)

SEC: 35 pts (50%)

GE: 15 pts (21 %)

lndication

Intervention

336 exclusion

12 no follow-up

Fig. 39 Flowchart of
study design. ptspatients,
PRIM primary prevention,
SEC secondary preven-
tion, IMPL implantation,
GE generator exchange
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100%

90%

80%

70%

60%

50%

4 0 %

30%

20%

10%

0 %

Fig. 48 Kaplan-Meier curve illustrating overall survival and survival for each group (age 75–79 and
age 80+) in days after implantable cardioverter-defibrillator implantation or generator exchange

in elderly pts with ICD indication, this
further skews themortality rate after ICD
intervention towards elderly.

The observed correlation between
chronic kidney disease and increased
mortality after ICD intervention is in
line with a meta-analysis of three large
randomized trials by Pun et al. In
that analysis it was shown that chronic
kidney disease (GFR <60ml/min) ac-
tually reverses the survival benefit after

ICD implantation in pts with primary
prevention indication [16].

Barsheshet et al. developed a risk
score, consisting of five risk factors, to
evaluate a long-term benefit of ICD im-
plantation in MADIT-II pts: Besides age
(>70) and the risk factorsNewYorkHeart
Association functional class II, QRS du-
ration (>0.12 s) and atrial fibrillation,
this score factors blood urea nitrogen
(>26mg/dl) as a risk indicator [2]. The
study also highlights that in high-risk pts,

who do not benefit from ICD therapy,
statistically significant higher creatinine
levels are observed.

In their prospective registry, Yung
et al. also identified multiple predic-
tors of mortality after ICD interven-
tions—among others peripheral artery
disease in PRIM and SEC prevention
indication as well as chronic kidney
disease only in prophylactic indication
[21].

In light of thosefindings, the benefit of
ICDinterventioninelderlyptsseemspar-
ticularly questionable in the presence of
chronic renal disease or peripheral artery
disease as co-morbidities.

Adequate and inadequate ICD
therapies
A low rate of ICD shocks was observed
in this cohort. Several studies showed
a similar shock rate in younger and el-
derly pts [6, 17, 21, 22]. However, Van
Rees et al. found that, while the shock
rate was similar between different age
groups, the expected life prolongation
from ICD therapy was significantly less
for elderly compared to younger pts [17].
Yungetal. alsodescribeanincrease inall-
cause mortality with higher age without
a decline in shock rates.

Regarding the observed inadequate
shocks, it is to be assumed that they im-
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Table 5 Comorbidities in deceasedandalive pts (number andpercent of all ptswith this comor-
bidity)
Comorbidities All patients Deceased Surviving

Pts, n (%) 70 (100%) 40 (57%) 30 (43%)

p-Value

CAD, n (%) 59 (84%) 34 (85%) 25 (83%) 0.85

CABG, n (%) 28 (40%) 18 (45%) 10 (33%) 0.32

DCM, n (%) 3 (4%) 2 (5%) 1 (3%) 0.73

LVEF <35%, n (%) 42 (60%) 23 (58%) 19 (63%) 0.62

AH, n (%) 50 (71%) 29 (73%) 21 (70%) 0.82

DM Type II, n (%) 24 (34%) 12 (30%) 12 (40%) 0.38

AF, n (%) 35 (50%) 19 (48%) 16 (53%) 0.63

COPD, n (%) 4 (6%) 4 (10%) 0 (0%) 0.07

Stroke, n (%) 10 (14%) 6 (15%) 4 (13%) 0.84

PAD, n (%) 7 (10%) 7 (18%) 0 (0%) 0.02a

Chronic renal failure
GFR <60, n (%)

50 (71%) 34 (85%) 16 (53%) 0.004a

Terminal renal failure 3 (4%) 3 (8%) 0 (0%) 0.13
aStatistically significant p-value
Pts patients, n number, CAD coronary artery disease, CABG coronary artery bypass graft, DCM dilata-
tive cardiomyopathy, EF left ventricular ejection fraction, AH arterial hypertension, DM diabetes mel-
litus, AF atrial fibrillation, COPD chronic obstructive pulmonary disease, PAD peripheral artery disease,
GFR glomerular filtration rate

Table 6 Primary and secondary prevention indication anddeceased pts in primary and sec-
ondary prevention indication in the twoobserved groups:75–79 and 80+
Primary vs. secondary prevention Age group Deceased Surviving Total

75–79 13 (43%) 17 (57%) 30

80+ 3 (60%) 2 (40%) 5

Primary prevention

Total 16 (46%) 19 (54%) 35
75–79 11 (50%) 11 (50%) 22

80+ 13 (100%) (0%) 13

Secondary prevention

Total 24 (69%) 11 (31%) 35

paired quality of life, caused psychologi-
cal distress and in themselves carried the
risk of increasing the all-cause mortality
of the respective pts [4, 14, 19].

In summary, this retrospective single-
center analysis questions the benefit of
a broad application of ICD therapy in pts
aged 80 years and older, in particular in
the presence of chronic kidney disease
and peripheral artery disease as co-mor-
bidities. These findings are well in line
with previous studies. While not ques-
tioning the benefit of ICD intervention
for the average population, this study in-
dicates its limitations in elderly pts. In
light of these findings, ICD indication in
olderpts shouldbeassessedcarefullywith
a special focus on relevant comorbidities
taken into account in shared decision-
making.

Limitations

This study is a single-center study and
retrospective in nature. The number of
pts, and in particular the number of pts
in the elderly group (80+), was rela-
tively small (18 of 70 pts). The follow-
up was assessed partially by phone and
without comprehensive ICD interroga-
tions—therefore some ICD shocks (ade-
quate and inadequate)maynot have been
captured in the data collection.

Conclusion

Short-term mortality in pts aged ≥75 is
high after ICD IMPL and ICD GE. In
this analysis, the 1-year and 2-year mor-
tality after IMPL or GE were 56% and
72%, respectively, for pts aged 80 and
older. Chronic kidney disease and pe-
ripheral artery disease were mortality-

relevant comorbidities. The rate of ade-
quate ICD therapy was low. Randomised
trials are needed to further evaluate the
benefits and risks of ICD therapy for el-
derly pts.

Practical conclusion

4 Elderly and old pts with an ICD
IMPL or GE indication according to
guideline recommendations should
be carefully evaluated.

4 The current ICD guidelines do not
impose age limitations on ICD IMPL
and GE. However, pts should have
a predicted life expectancy of at
least 1 year to be considered for ICD
implantation.

4 ICD intervention in elderly pts seems
particularly questionable in the
presence of severe comorbidities, e.g.
chronic renal disease or peripheral
artery disease as co-morbidities.
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