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Patient with symptomatic* HFrEF® M cus
1 Class lla
Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)
still R
and LVEF <35%

Yes |

Add MR antagonist®®

(up-titrate to maximum tolerated evidence-based dose)

Yes

Still symp o

and LVEF <35%

Yes l
! ! !

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'¢ QRS duration >130 msec HR >70 bpm

ARNI to replace 27\ need for Ivabradine
ACE-| CRgl

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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These above tr may be bined if indicated
Resistant symptoms
Yes l l No
Consider digoxin or H-ISDN No further action required
i or LVAD, or heart transplantation Consider reducing diuretic dose

Ponikowski et al., ESC Heart Failure Guidelines 2016
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woinie  Recommendation based on RCTs initiated 2 20 years ago

ICD (N) | No ICD (N) Weight  HR [95% Cl]
MADIT | 1996 95 | 101 —— 12.85% 0.46(0.26,0.82]
MADIT Il 2002 742 | 490 . 27.83% 0.69[0.51,093]
COMPANION 2004 325 | 331 —— 26.28% 1.01[0.74,1.40]
SCD-HeFT 2005 431 | 452 s 33.04% 0.79[0.62,1.00]
Summary, random effects (p=0.02) --- 100.00% 0.76[0.60,0.96]

| ! | |
025 050 100 200
ICD better Hazard ratio  ICD worse Shun-Shin et al., EHJ, 2017
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Declining rate of SCD and improved HFrEF therapy

10+ Population
Slope (per decade), -1.22 per 100 patient-yr; P=0.02
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Year of Randomization
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Shen et al., NEJM, 2017
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DANISH questions ICD in non-ischaemic HFrEF and older patients

Death from Any Cause
1.0
0.9+
0.84
0.74
0.6+
0.4 P=0.28
0.34
0.2+
0.1
0.0+ .

Cumulative Event Rate

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

Control Group

ICD Group

0 1

Subgroup ICD Group
no. of eventstotal no.
Age
<59 yr 17/167 34/181
259 to <68 yr 36/173 50/202
=68 yr 67216 47177

\:'Joi'id Congress
of Cardiology

Control Group

Years

Hazard Ratio (95% ClI)

0.51 (0.29-0.92)
0.75 (0.48-1.16)
1.19 (0.81-1.73)
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P Value for

P Value Interaction

0.009
0.02
0.19
0.38

Kgber et al., NEJM, 2016



2,
>

S5V 1 ]
sea .= Karolinska
g%“%* Institutet Aim

i@ Universitares
W\ Herz-und GefaBzentrum
UKE Hamburg

To evaluate the association between primary prevention ICD and all-cause
mortality in a large, contemporary cohort of HFrEF patients with a focus on
prespecified subgroups (e.g. ischaemic heart disease, age, time of enrolment

and sex).
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=  Study based on the Swedish Heart Failure Registry:
= Patients 218 years
= Clinician judged heart failure
= Enrolment between 2000 and 2016

» Linkage to the National Patient Registry and Cause of Death
Registry

SwedeHF

= Inclusion criteria in accordance with ESC 2016 HF Heartatlure Registry

guidelines:

= EF <40% (which is a categorized variable in SwedeHF, i.e.
<30%, 30-39%, 40-49%, and =250%)

=  HF duration 23 months
= NYHA class Il
* No missing data on ICD use

Ponikowski et al., ESC Heart Failure Guidelines 2016
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fr I(nasrt(mjntzl:a Statistical methOdS

= Chained equation multiple imputation to handle missing
data.

= Calculation of propensity scores for ICD based on 31
clinically relevant variables.

= 1:1 propensity score matching (caliper 0.05) to compare
ICD recipients vs. non-recipients. SwedeHF

Heart-Failure-Registry

= Primary outcome: One-year and five-year all-cause
mortality.

= Secondary outcome: One-year and five year
cardiovascular mortality.

= Negative control analysis: composite endpoint of non-
cardiovascular hospitalisation.
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Overall study cohort

16,702 unigue
patients meeting the
enrollment 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

Together witt

1,305 patients not
treated with ICD

ESC Congress World Congress
Paris 2019 of Cardiology

Mean age 73 (+11) years and 28%
were female

Ejection fraction <30% in 51%, NYHA
class Ill in 48% of the cases

High prevalence of comorbidities (atrial
fibrillation 59%, ischaemic heart
disease 65%)

Patients with an ICD were younger,
more likely male and more likely to
receive optimal medical therapy.
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Matched study cohort

ICD patients (N=1,305) Matched controls (N=1,305) SD
Age (years) 68 (x11) 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 Il 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%

Herz- und GefdaRBzentrum

SD: absolute standard difference
ESC Congress World Congress P
Paris 2019 of Cardiology
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Matched study cohort
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ICD patients (N=1,305) Matched controls (N=1,305) SD
Age (years) 68 (x11) 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 Il 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%

ESC Congress w-orlud Congress
Paris 2019

of Cardiology

SD: absolute standard difference



One-year all-cause mortality

= Matched controls
100% ——— |CD-treated patients
£
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a 1-year all-cause mortality
/ Hazard ratio: 0.73 (95% Cl 0.60 - 0.90),
o p<0.01
0 I 2 JAbSolute TisKk reductian: 4.2%

Number at risk

Time (years)
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Matched controls | 1305 986 774 597 450 337
|CD-treated patients { 1305 1005 768 603 458 3a7
Median follow-up:
0 | 13 3 4 5 264 (IQR 0.99 — 5.00)
ime (years) years
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Five-year all-cause mortality

= Matched controls
100% ——— |CD-treated patients
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S 25%

F 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 contrals | 1305 986 774 087 450 337
|CD-treated patients | 1305 1005 768 603 458 337
Median follow-up:
0 | 13 3 4 5 264 (IQR 0.99 — 5.00)
T ime (years) years
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One-year cardiovascular mortality

= Matched controls
100% ——— |CD-treated patients
e
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o 1-year cardiovascular mortality
/ Hazard ratio: 0.71 (95% CI 0.57 - 0.90), p<0.01
0% Absolute risk reduction: 3.8%
0 I 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
3 I 3 3 y z Median follow-up:
A 264 (IQR 0.99 — 5.00)
Time (years) years
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Five-year cardiovascular mortality

= Matched controls
100% ——— |CD-treated patients
e
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o 5-year cardiovascular mortality
Hazard ratio: 0.88 (95% CI 0.77 - 1.02), p=0.10
0%
0 i 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
3 I 3 3 y z Median follow-up:
A 264 (IQR 0.99 — 5.00)
— Time (years) years
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Negative control analysis

c Matched controls
3 100% ——— |CD-treated patients
2
™
=
Non-cardiovascular a 75%
hospitalisation: 2
Composite of hospitalisation for >
renal failure, dialysis, chronic lower ? 50%
respiratory disease, influenza and g
pneumonia, liver disease, e 1-year non-cardiovascular
rheumatoid arthritis. o i s .
> sx hospitalisation
= Hazard ratio: 0.98 (95% CI 0.70 — 1.
E p=1.00 5-year non-cardiovascular
o hospitalisation
o 0%

jHazard—ratior 0.98 (95% CI 0.80 — 1.21),

0 | 1_ 3
Time (years) p=1.00
Number at risk
Matched controls | 1306 958 711 525 393 280
ICD-treated patients | 1306 972 723 561 416 300
0 | 2 3 4 5

Time (years)
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Sub-group analyses

1-year all-cause mortality 5-year all-cause mortality

Variable HR (95% CI)  p-interaction Variable HR (95% Cl)  p-interaction
Ischaemic heart disease 0.17 Ischaemic heart disease 0.26
Yes —— 0.78 (0.63 - 0.98) Yes —— 0.91(0.79 - 1.04)
No¢ L ! 0.50 (0.28 - 0.91) No l 1 0.74 (0.54 - 1.03)
Sex 0.48 Sex 0.87
Female ¢ L 1 0.62 (0.36 - 1.05) Female k L 1 0.86 (0.62 - 1.20)
Male —— 0.76 (0.61-0.95) Male —— 0.89(0.77 - 1.01)
Age 0.30 Age 0.73
<75 years —— 0.84 (0.63-1.11) <75 years —— 0.89 (0.76 - 1.06)
>75years L L 1 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 k L i 0.69 (0.50 - 0.95) 2012-16 —— 0.82(0.65-1.02)
CRT 0.25 CRT 0.27
Yes ¢ L 1 0.63 (0.44 - 0.88) Yes —— 0.80 (0.65 - 0.98)
No —— 0.80 (0.62 - 1.04) No —— 0.93 (0.79-1.09)
Functional status 0.21 Functional status 0.69
NYHA 11 ¢ L 1 0.59 (0.38 - 0.90) NYHA Il —T— 0.92(0.73-1.16)
NYHA 11V —— 0.80 (0.63-1.02) NYHA 111V —l— 0.87 (0.75-1.01)
Ejection fraction 0.70 Ejection fraction 0.54
30-39% k L 0.79(0.52-1.17) 30-39% —r— 0.94 (0.73-1.21)
<30% —— 0.72 (0.56 - 0.92) <30% —— 0.86 (0.74 - 0.99)
f T T T 1 f T T T 1
0.40 0.60 0.80 10 12 14 0.40 0.60 0.80 10 12 14
Hazard ratio Hazard ratio
Favors ICD Favors no ICD Favors ICD Favors no ICD
Tosgetiesr with
ESC Congress World Congress ° @

Paris 2019 of Cardiology




Universitdres
Herz- und GefaRzentrum
UKE Hamburg

_ 47" Karolinsk imitati
vy oo Limitations

= Potential impact of residual and unmeasured confounders.
= |CD was considered at baseline — Potential cross-over.
= No outcome data on sudden cardiac death or data on antiarrhythmic drugs.

= Qur data did not allow to capture whether some patients received ICD for secondary

prevention of sudden cardiac death.

» Limited sample size of the matched cohort might have prevented to observe

significant differences in the sub-group analysis.

= QObservational study — Association between exposure and outcome; not causality.
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In this large and contemporary HFrEF cohort:

= |CD was underused.

= Primary prevention ICD was associated with reduced short-term and long-

term mortality, which was consistent in all the evaluated sub-groups.
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In this large and contemporary HFrEF cohort:

= |CD was underused.

= Primary prevention ICD was associated with reduced short-term and long-

term mortality, which was consistent in all the evaluated sub-groups.

These findings support the current guideline recommendations for primary
prevention ICD in HFrEF and call for better implementation of ICD in clinical

practice.
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g oo Thank you very much for your attention!

Circulation

ORIGINAL RESEARCHARTICLE

Association between use of primary prevention
implantable cardioverter-defibrillators and

mortality in patients with heart failure.
A prospective propensity-score matched analysis from
the Swedish heart failure registry.
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