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Sudden Cardiac Death

4 to 5 million sudden death/year worldwide
Ca: 400.000/year in Europe

Ca: 1000/d

Ca: 10.000/year in Sweden

Mortality: 90%

Time to defibrillation:

chance of survival decreases

by 10% for every minute
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ICD history

1969:

1969:

1975:

1980:

1981:

1985:

1988:

First experimental model

First transvenous defibrillation
First animal implant

First human implant

Addition of Cardioversion

FDA approval

First programmable ICD implanted in a human

Michel Mirowski, M.D.
1924-1990
Johns Hopkins University
School of Medicine
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ICD history

DURACELL

Courtesy, Boston Scientific
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Secondary prevention: meta-analysis

Total mortality

MName n Events HR  95% CI

AVID 10168 30 0-62 047, 0-581 —-
_l.-__

CIDE 659 83 0-82 061, 1-10

CASH 191 37 0-83 0-52, 1-33 .

Fixed effects HR = 0-7T2 95% = 0-60, 0-87

| | [ | I |
s 14 12 1 2 4 8

Hazard ratio

Arrhythmic mortality

Name n Events HR 95% CI
AVID 1016 24 0-43  0-27, 066 .
CIDS 659 30 0-68 043, 1-08 T
—.—_
CASH 191 7 0-32 015, 0-69
Fixed effects HR = 0:50 95% = 0-37, 0-87 | | ? | | |
/8 14 12 1 2 4
| dlife b h Hazard ratio @ ESC
ICD pro.on'gt'e ife by 4.fl m?nt sover 6y FU Worhing Eioup
No Slg""lca"t benefit with LVEF >35% Cardiovascular
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Conolly et al, Eur Heart J (2000) 21, 2071-2078



Incidence of SCD in Specific Populations

GROUP

General population

High coronary-risk
profile

Previous coronary
event

Ejection fraction <35%,
congestive heart failure

Previous out-of-
hospital cardiac arrest

AVID, CIDS, CASH

Previous myocardial
infarction, low ejection
fraction, and ventricular|
tachycardia

0 1 2 5 10 20 30 0 100.000 200.000 300.000
Incidence of Sudden Death No. of Sudden Deaths @ ESC
(% per year) per year Working Group
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Myerburg RJ. Circulation.1998;97:1514-1521.



Primary prevention: MADIT

The Multicenter Automatic Defibrillator Implantation Trial

NYHA I/11/111

prior Ml
LVEF <35%

$

Holter: asymptomatic,
non-sustained VT

Probability of survival

‘ ] Conventional
EPS: inducible VT, 0-43 therapy
non-suppressible by drugs 0_2_3
(n=196) HR: 0.46 (95%CI 0.26-0.82)
' 4 b 0.0 N o
Conventional 0 ! 2 3 4 5
medical therapy ICD Year
(74% amiodarone) (n=95)

(n=101)

Moss et al N Engl J Med 1996,;335:1933-40.
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Primary prevention: MADIT 11

The Multicenter Automatic Defibrillator Implantation Trial II

1) Prior Ml (>1 month); 2) EF <30%
(no requirement of previous arrhythmia event or inducibility on EPS)

1.0+
] HR: 0.69 (95% Cl 0.51-0.93)
— ] ARR: 5.6%
T 0.94 _
2 - p= 0.007
E -
3 ] -
..6 0.8: "-q_‘-.---.
£ ] Conventional BEEETETE
g 0.74
= i
o 4
n. -
0.6-
)/
0.0 I T L T I L L] L ' ] l
0 1 2 3 4
Year
No. AT Risk
Defibrillator 742 503 (0.91) 274(0.84) 110(0.78) 9 E S C
Conventional 490 329 (0.90) 170 (0.78) 65 (0.69) 3 Working Group
Cardiovascular
Pharmacotherapy

Moss et al. N Engl J Med 2002;346:877-83.



Primary prevention: SCD-HeFT

Sudden Cardiac Death in Heart Failure Trial

N=2.521; NYHA lI-lll, LVEF < 35%, optimal medical therapy

Mortality Rate

Ischemic and non-ischemic CMP

0.4-
Placebo !
0.3 . -
Amiodarone ¢
o ol
},r’" e’
- 4
0.2- 7 f,..r/" ICD
Fd
s
- v _,4"-
el
i
0.1 _ ‘;f' HR (97.5%Cl)  P-Value
F Amio vs. Placebo  1.06 (0.86, 1.30) 0.529
ICD vs. Placebo 0.77 (0.62, 0.96) 0.007
Absloute RR 7.2%
0.0 T T T T T T T T T 1
0 12 24 36 43 60

Months of Follow-up

Bardy G et al: N Engl J Med 2005;352:225-37.
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Primary prevention(DCM): DEFINITE

Defibrillators in Non-Ischemic Cardiomyopathy Treatment Evaluation

Probability of Survival

0.7+

y
“

N=458; non-ischemic DCM; LVEF < 35%, PVC or NSVT!
(*: 3 to 15 beats at =2 120 bpm or = 10 PVC/hour on Holter)

All-cause mortality

ICD

HR: 0.65 (95%Cl: 0.40-1.06)
P=0.08

0.0

0

1 2 3 4 5 6
Survival (yr)

Probability of Survival

Sudden death from arrhythmia

O
— - ICD
“.‘L — —
g LT -'
0. — B -
Standard therapy
0.8
0.7
HR: 0.20 (95%Cl: 0.06-0.71)
4 P=0.006
0.0 T T T T T 1
0 1 2 3 4 5 6

Survival (yr)
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Kadish et al, N Engl J Med 2004,;350:2151-8.



Incidence of SCD in Specific Populations

GROUP

General population

High coronary-risk
profile

Previous coronary
event

Ejection fraction <35%,
congestive heart failure

MADIT II, SCD-Heft

Previous out-of-
hospital cardiac arrest

AVID, CIDS, CASH

Previous myocardial
infarction, low ejection
fraction, and ventricular|
tachycardia

0 1 2 5 10 20 30 0 100.000 200.000 300.000
Incidence of Sudden Death No. of Sudden Deaths @ ESC
(% per year) per year Working Group
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Myerburg RJ. Circulation.1998;97:1514-1521.



DINAMIT

The Defibrillator in Acute Myocardial Infarction Trial

N=674: 6 to 40 days after Mi;
LVEFL35%, depressed HRV

All-cause mortality

0.25+
P=0.66 ICD group
0.20- R
0.154 . - Control group
0.104 =
-"

0051 1
0.00 T T T T T T T 1

0 6 12 18 24 30 36 42 43

Months after Randomization

Hohnloser et al; N Engl J Med 2004,;351:2481-8.

Primary prevention: post MI patients
MADIT II

HR = 047 | 051, 18]
po= s

Froradl Debirtafon Funtion b1
2

0z RECENT MI (<1& M0)

1 A= 0850w 0m)
po= oo REMOTE MI (> 18 MO)

Surdml DisribuSon Funclon
=]
=

Wilber et al; Circulation. 2004;109:1082-1084
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ESC HF guidelines 2016: ICD

Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for >| year with good functional status.

Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA
Class IIHI1),and an LVEF <€35% despite 23 months of OMT, provided they are expected to survive substantially longer than one
year with good functional status, and they have:

IHD (unless they have had an Ml in the prior 40 days)

DCM

ICD implantation is not recommended within 40 days of an Ml as implantation at this time does not improve prognosis.

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation.

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals
and the patient’s needs and clinical status may have changed.

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a
bridge to an implanted device.
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Sudden Cardiac Death: risk reduction

7 sl (per decade), -1.22 100 patient-yr; P=0.02 Population
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Shen et al, N Engl J Med 2017, 377:41-51



Primary prophylactic ICD: pros and cons

Con . Pro

Better treatment\CAD, HF
Broad selection criteria

Many never need the ICD Shock-box = smart device

Unnecessary shocks Inappropriate chock ||
Risk of infection VT-ablation
——— Remote monitoring

e——- &) ESC
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Defibrillator Implantation in Patients with
Nonischemic Systolic Heart Failure

Lars Kaeber, M.D., D.M.Sc,, Jens ). Thune, M.D., Ph.D.,
Jens C. Nielsen, M.D., D.M.Sc., Jens Haarbo, M.D., D.M.Sc,,
Lars Videbak, M.D., Ph.D., Eva Korup, M.D., Ph.D., Gunnar Jensen, M.D., Ph.D.,
Per Hildebrandt, M.D., D.M.Sc., Flemming H. Steffensen, M.D.,

Niels E. Bruun, M.D., D.M.Sc., Hans Eiskjer, M.D., D.M.Sc,, Axel Brandes, M.D.,
Anna M. Thegersen, M.D., Ph.D., Finn Gustafsson, M.D., D.M.Sc.,
Kenneth Egstrup, M.D., D.M.Sc., Regitze Videbzk, M.D.,

Christian Hassager, M.D., D.M.Sc., Jesper H. Svendsen, M.D., D.M.Sc.,
Dan E. Hefsten, M.D., Ph.D., Christian Torp-Pedersen, M.D., D.M.Sc., and
Steen Pehrson, M.D., D.M.Sc., for the DANISH Investigators*

Inclusion

*  Symptomatic HF

e LVEF<35%

* No CAD (angio, CT, SPECT)

* Optimal medical treatment (CRT allowed)

Recruitment
*  February 2008 to June 2014
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DANISH - patient characteristics

ICD (n =556) Control (n = 560)

Median age (1aR) - yr 64 (56-72) 63 (56-70)
Female sex no. (%) 151 (27) 156 (28)
QRS duration (I1QR)- ms 146 (114-166) 145 (110-164)
LVEF (IQR) - % 25 (20-30) 25 (20-30)
NYHA I no. (%) 297 (53) 300 (54)
11 252 (45) 253 (45)
Y 7 (1) 7 (1)
Permanent AF no. (%) 135 (24) 113 (20)
ACE-I or ARB no. (%) 533 (9¢) 544 (97)
Beta-blocker no. (%) 509 (92) 517 (92)
MRA no. (%) 326 (59) 320 (57)
Amiodarone no. (%) 34 (6) 32 (6)
CRT no. (%) 322 (58) 323 (58)

Kober et al, N Engl J Med 2016; 375:1221-1230
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DANISH - primary outcome

Death from Any Cause

Cumulative Event Rate

1.0+
0.9+
0.8
0.7

0.6
0.5 Hazard ratio, 0.87 (95% Cl, 0.68-1.12)

P=0.28
0.4+

0.3
0.2+

Control Group

ICD Group

Years

Median follow-up: 67.6 months
Kober et al, N Engl J Med 2016; 375:1221-1230
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DANISH - secondary outcome

Sudden Cardiac Death
1.0
0.9+
0.8
0.7

0.6+

0.5- Hazard ratio, 0.50 (95% CI, 0.31-0.82)

P=0.005
0.4+

0.3+
0.24
0.1

P
|CD Grou
Q_Q-.—.E’T | : : : | P

0 1 2 3 4 5 6 7 8

Cumulative Event Rate

Control Group

No. at Risk
Control 560 540 517 438 344 248 169 28 12

Group
ICD Group 556 540 526 451 358 272 186 107 17 ESC
Working Group
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Kober et al, N Engl J Med 2016; 375:1221-1230



DANISH - subgroups

P value for
Subgroup ICDGroup  Control Group Hazard Ratio (95% Cl) Pvalue Interaction
no. of events/tatal no.
Age
<S9yr 17/167 14/181 - 0.51 (0.29-0.92) 0.02
2590 <68 yr 36173 50/ 202 —a—— 075 (0.48-1.16) 019
=68 yr 67216 /177 — 1.19 (0.81-1.72) 038
Sex 066
Female 22/151 23/156 ' 5 1 1.03 (0.57-1.87) 092
Male 98/ 405 108/404 —im 0.85 (0.64-1.12) 024
NT-proBNP 0.06
<1177 pg/ml 32266 74)268 —e 0.59 (0.38-0.91) 0.02
21177 pg/ml 57292 $8/290 —— 0.99 (0.73-1.36) 096
Preexisting pacemnaker 071
No 108/ 500 120514 —— 0.88 (0.68-1.14) 0.34
Yes 12/56 11/46 . 't 4 0.88 (0.36-2.20) 0.79
CRT 073
No sy234 65/237 ——t— 031
Yes 62/322 66/323 — 0.91 (0.64-1.29) 059
Overall e 0.87 (0.68-1.12) 028
025 050 1.00 200
ICD Better Control Better
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Kober et al, N Engl J Med 2016; 375:1221-1230



Association between implantable
cardioverter-defibrillator use for primary
prevention and mortality: a prospective
propensity-score matched study.

Benedikt Schrage, Lars H. Lund, Alicia Uijl, Lina Benson, Stefan
Blankenberg, Marcus Stahlberg, UIf Dahlstrom, Frieder Braunschweig
and Gianluigi Savarese

Division of Cardiology, Department of Medicine, Karolinska Institutet,
Stockholm, Sweden

University Heart Centre Hamburg, Dept of General and Interventional
Cardiology, Hamburg, Germany.

SwedeHF
Heart Failure Registry @ E S C
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Study population

= =18 years, clinician judged HF
= Enrolled Swede-HF between 2000 and 2016

= Linked with National Patient Registry/Cause of Death
Registry

= Inclusion criteria in accordance with ESC 2016 HF guidelines:

= EF <40% (which is a categorized variable in SwedeHF, i.e. <30%,
30-39%, 40-49%, and =50%).

= HF duration =3 months
= NYHA class =11
= No missing data on ICD use @ESC
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Schrage et al, Circulation. 2019;140:1530-1539



Overall cohort

16,702 unique
patients meeting the
enroliment criteria

1,599 (10%) patients
treated with an ICD

15,103 (90%)
patients not treated
with ICD

Propensity score

matching

1,305 patients
treated with an ICD

1,305 patients not
treated with ICD

Schrage et al, Circulation. 2019;140:1530-1539

Propensity scores for ICD were calculated
based on 31 clinically relevant variables.
Patients were matched 1:1 based on their
propensity score to compare ICD recipients vs.
non-recipients.

@ESC

Working Group
Cardiovascular
Pharmacotherapy



Baseline characteristics, matched cohort

ICD patients (N=1,305) Matched controls (N=1,305) SD
Age (years) 68 (£11) 68 (£13) 1.0%
Female sex 228 (17.5%) 216 (16.6%) 2.4%
Ejection fraction <30% 842 (64.5%) 861 (66.0%) 3.1%
NYHA class IIl 653 (50.1%) 670 (51.4%) 2.7%
Ischaemic heart disease 997 (76.4%) 1,007 (77.2%) 1.8%
Atrial fibrillation 758 (58.1%) 770 (59.0%) 1.9%
Anaemia 420 (33.5%) 438 (34.4%) 1.8%
Diabetes mellitus 423 (32.4%) 426 (32.6%) 0.5%
Valvular heart disease 349 (26.7%) 345 (26.4%) 0.7%
CRT 449 (34.4%) 427 (32.7%) 3.6%
Beta-blocker 1,257 (96.6%) 1,254 (96.2%) 2.4%
RAS inhibitors 1,236 (99.8%) 1,209 (99.8%) 3.7%
MRA 703 (54.2%) 699 (53.7%) 1.5%

SD: absolute standard difference
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Schrage et al, Circulation. 2019;140:1530-1539



Primary outcome

One-year all-cause mortality

100%

75%

50%

25%

Probability of any death

0%

Matched controls

|CD-treated patients

v

= |CD-treated patients
Matched controls

1-year all-cause mortality

HR: 0.73 (95% CI 0.60-0.90),
p<0.01

Absolute risk reduction: 4.2%

0

Number at risk

1305

1305

986

1005

2
Time (years)

3 4 5

0

Time (years)

597 450 337
603 458 337
Median follow-up:
3 4 5

2.64 (IQR 0.99 — 5.00) years

Schrage et al, Circulation. 2019;140:1530-1539
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Primary outcome

Five-year all-cause mortality

100% = |CD-treated patients
Matched controls

s

S 75%

°

g

-

O 50%

z

=

3

o 25% -

a 5-year all-cause mortality
Hazard ratio: 0.88 (95% CI 0.78 - 0.99),
p=0.04

0% Absolute risk reduction: 2.1%
0 | 2 3 4 5
Time (years)
Number at risk
Matched controls { 1305 986 774 597 450 337
ICD-treated patients { 1305 1005 768 603 458 337
Median follow-up:
0 | 2 3 4 5

Time (years)

Schrage et al, Circulation. 2019;140:1530—-

2.64 (IQR 0.99 — 5.00) years

1539
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Secondary outcome

One-yea :ardiovascular mortality

100% = |CD-treated patients
Matched controls
s
S 75%
°
>
(0]
-
O s50%
z
a
o 25% . .
a 1-year cardiovascular mortality
Hazard ratio: 0.71 (95% CI 0.57 - 0.90),
p<0.01
0% Absolute risk reduction: 3.8%
0 | 2 3 4 5
Time (years)
Number at risk
Matched controls | 1305 986 774 597 450 337
ICD-treated patients { 1305 1005 768 603 458 337

Median follow-up:

0 1 2 3 4 5 2.64 (IQR 0.99 — 5.00) years

Time (years)

Schrage et al, Circulation. 2019;140:1530-1539
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Secondary outcome

Five-year cardiovascular mortality

100% = |CD-treated patients
Matched controls
s
S 75%
°
>
(®)
-
O 50%
z
a
e 25%
o 5-year cardiovascular mortality
Hazard ratio: 0.88 (95% CI 0.77 -
0% 1.02), p=0.10
0 | 2 3 4 5
Time (years)
Number at risk
Matched controls { 1305 986 774 597 450 337
|CD-treated patients { 1305 1005 768 603 458 337

Median follow-up:

0 i 3 3 3 3
Tiesve (years) 2.64 (IQR 0.99 — 5.00) years @ E S C
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Subgroup analyses

1-year all-cause mortality §-year all-cause mortality
Variable HR (95% Cl)  p-interaction Variable HR (95% Cl)  p-interaction
Ischaemic heart disease 017 Ischaemic heart disease 0.26
Yes —— 0.78 (0.63 - 0.98) Yes — 0.91(0.79 - 1.04)
No —lf— 0.50 (0.28 - 0.91) No —— 0.74 (0.54 - 1.03)
Sex 0.48 Sex 0.87
Female £ 1 0.62(0.36 - 1.05) Female i 0.86 (0.62 - 1.20)
Male —— 0.76 (0.61-0.95) Male —i— 0.89(0.77-1.01)
Age 0.30 Age 0.73
<75 years i 0.84 (0.63-1.11) <75 years —— 0.89(0.76 - 1.06)
>75years i 0.67 (0.49-0.92) >75years —— 0.93 (0.77 - 1.13)
Year of registration 0.57 Year of registration 0.42
2000-11 —— 0.78 (0.59 - 1.02) 2000-11 —— 0.91(0.78 - 1.06)
2012-16 —— 0.69 (0.50 - 0.95) 2012-16 —— 0.82(0.65 - 1.02)
CRT 0.25 CRT 0.27
Yes +—————@— 0.63(0.44-0.88) Yes —— 0.80 (0.65-0.98)
No A 0.80 (0.62 - 1.04) No —— 0.93 (0.79 - 1.09)
Functional status 0.21 Functional status 0.69
NYHA || &t 0.59 (0.38 - 0.90) NYHA Il —— 0.92(0.73-1.16)
NYHA IV —— 0.80 (0.63 - 1.02) NYHA 1111V —i— 0.87(0.75-1.01)
Ejection fraction 0.70 Ejection fraction 0.54
30-39% —— 0.79(0.52-1.17) 30-39% —— 0.94(0.73-1.21)
<30% —— 0.72(0.56 - 0.92) <30% —— 0.86 (0.74 - 0.99)
I T T T 1 r ] T T 1
0.40 0.60 080 10 12 14 0.40 0.60 080 10 12 14
Hazard ratio Hazard ratio
Favors ICD Favors no ICD Favors ICD Favors no ICD
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Schrage et al, Circulation. 2019;140:1530-1539



EU-CERT-ICD

@ All-cause mortality: ICD vs. control group

EU-CERT-ICD
1.0
097 ICD group
2 08 —
% 077 Hazard ratio 0.682
€  o0s{ 95% Cl0.537-0.865 Control group
& 5] P=0.0016
©
2 04+
2
S 03+
@ 0.2 4
0.1+
0.0 T T T T T T
0 1 2 3 4 5
Follow-up time (years)
Cn:w(t:rgl grrgﬂpp: 1?5::16 1:111? 12‘65\’;3 ?j E 14592 g @ E S C
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Zabel et al, ESC 2019



EU-CERT-ICD
D

EU-CERT-ICD

Adjusted hazard ratios
for comparison of
mortality ICD vs. no-ICD
(multivariate predictors),
and sensitivity analyses
(propensity score
techniques)

ESC Congress World Congress
Paris 2019 of Cardiology

Zabel et al, ESC 2019

Model

Events

p-value

HR
ICD vs.
control

95% CI

Unadjusted
Strata by
region

2247

342

0.0016

0.682

0.537

0.865

Adjusted

by
mortality
predictors

2154

326

0.0140

0.731

0.569

0.938

Propensity
score as
covariate

2221

334

0.0029

0.675

0.521

0.874

Strata by
propensity
score
quintiles

2221

334

0.0016

0.667

0.519

0.858

Propensity
score
matching
(2:1)

1776

259

<.0001

0.587

0.451

0.763

ClI confidence interval, HR hazard ratio
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EU-CERT-ICD

@ Mortality hazard ratios (adjusted by multivariate

i
EU-CERT-ICD : k f | t d b
rISK SCOre) 10r selectea supgroups
ICD Control Hazard ratio [ Pineraction
Events /N (%) Events / N (%) (95% CI)
Overall 2231470 (15.2) 103/664 (15.1) 0.731 (0.569, 0.936) —e— 0.0140
Age 0.0802
<75 years 168/1270 (13.2) 78/560 (13.9) 0.641 (0.486, 0.847) —— 0.0017
o lzb?:'years 55/200 (275) 25124 {20.2) 1.083 (0.828, 1.800) I * | 0.8208 00887
5 .
no 136/1030  (13.2) 66/474 (13.9) 0.616 (0.451, 0.842) F—e— 0.0024
yes 87/440 (19.8) 37/210 (17.6) 0.945 (0.637, 1.403) A 0.7797
Disease 0.2727
IcMm 1701014  (16.8) 66/387 (17.1) 0.786 (0.582, 1.061) b 0.1162
DCM 53/456 (11.6) ari2e7 (12.5) 0.588 (0.380, 0.910) . S| 0.0172
Mortality predictors 0.1416
lower risk groups 1101171 (9.4) 56/552 (10.1) 0.622 (0.445, 0.870) f—e— 0.0055
highest risk group 113/208  (378) 471132 (35.8) 0.831 (0.578, 1.195) A 0.3173
NYHA 0.1816
classes | or Il 97/026 (10.5) 44/382 (11.5) 0.604 (0.417, D.874) l—ﬁ_ 0.0075
Redasses or vV 126/544 (23.2) 59/302 (19.5) 0.835 (0.605, 1.153) — 0.2739 0.6136
jon 81
et 119/616  (19.3) 89/480 (15.0) 0.767 (0.567, 1.038) [ am— 0.0853
non-eastem 104/854  (12.2) 34/224 (15.2) 0.674 (0.453, 1.004) e 0.0521
Sex 0.2717
female 332680 (123) 14/124 (11.3) 1.015 (0.534, 1.931) } { 0.9631
male 190/1201  (158) 89/560 (15.9) 0.691 (0.529, 0.903) —e— 0.0067
T T 1 Ll I
0.25 05 075 1125 2
ICD better Control better

ESC Congress World Congress
Paris 2019  of Cardiology ce @ ESC

Working Group
Cardiovascular
Pharmacotherapy

Zabel et al, ESC 2019



Summary

Guideline recommendations for primary prophylactic ICD are broad and based
on outdated trials.

However, 2 recent non-randomized studies confirmed ICD effectiveness in
contemporary patient groups.

Still there is need to further narrowing selection criteria to reduce unnecessary
ICD implantation and to identify high-risk patients not fulfilling current
guideline criteria.

@ESC

Working Group
Cardiovascular
Pharmacotherapy



dl- (deg raq)
8 8 8 3

<]

=]

o ©

Prediction of mortality benefit based on periodic repolarisation
dynamics in patients undergoing prophylactic implantation
of a defibrillator: a prospective, controlled, multicentre

cohort study

Axel Baver, Mathias Klemm, Konstantinos D Rizas, Wolfgang Hamm, Lukas von Stiilpnagel, Michael Dommasch, Alexander Steger, Andrezej Lubinski
Panagiota Flevari, Markus Harden, Tim Friede, Stefan Kadib, Bela Merkely, Christian Sticherfing Rik Willems, Heikki Huikuri, Marek Malik,

Georg Schmidt*, Markus Zabel*, and the EU-CERT-ICD investigatorst

Low risk High risk

b

o

Repolarization number ()

00 300 400 0 00 200 300 400
Repolarization number (#)

Hazard ratio(ICD v contral )

p=0-0307

Favours confrol
—
.
i
4

5

e
A

Favours ICD therapy
+—
=)
i
=}

@
[
LA

T T 1
0 50 10.0 150 200
Periodic repolanisation dynamics

Bauer et al Lancet 2019; 394: 1344-51

@ESC

Working Group
Cardiovascular
Pharmacotherapy



Incidence of SCD in Specific Populations
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