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Aging 

Premature CV disease

Better CV care

Better HF care  

↑incidence, ↑prevalence resulted in ↑HF hospitalization, ↑CV death, 
↑ health care burden and healthcare cost 

J Am Coll Cardiol HF 2013;1:1–20 
Circulation. 2011;123:933-944. 

HF will be more significant in 2030



In recent RCT

N Engl J Med 2019; 381:1995-2008

In 2020, HF is still deadly

1 in 12 patients with stable HF 
die within 1 year 



Modern day of HF

1929

1974



Modern day of HF



ACC 2013

Let the past be behind

HF 2010-2020
- Ivabradine 

-ARNI 

- SGLT2i in HFrEF

- mid-range EF (EF 40-50%) 

- NT-pBNP

-WARM-WET-COLD –DRY 

- LVAD & MCS

- ESC 2016

-ACC 2016/2017 

- HFCT 2019 

- Dedicate HF team and 

specialist 



NOT COVER TODAY: Now/very near future 

K binder
Patiromer & SZC

SGLT2i in pEF

Vericiguat & nitroxyl

Vagus nerve 
stim.

Omecamtiv
mecabil

Levosimemdan

Lung 
ultrasound

Co-Q10

Implantable 
monitoring

Other: influenza 
vaccine etc

ARNI in pEF



PREDICTION



PREDICTION 
#1

“HFpEF will be 
classified by 
phenotypes and most 
will be treated with 
neurohormonal 
blockage”

European Heart Journal (2018) 39, 5–16 .

ARNI + MRA + SGLT2 + anti inflammation 

will be main treatment for HFpEF
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PREDICTION 
#2

NO MORE 
“one size fit all”
“step up approach”

for HFrEF

Focus more on 
prevention & 
specific rx for 
cardiomyopathy 
• Amyloid
• HCM
• Peripartum
• etc

ACEI/ARB

BB

MRA If inh

Dig

H-ISDN

SGLT2

SBP>90
K < 5

HR >50

CRT-D

LBBB
VT/VF

ARNI

???

Step down therapy 
for improve EF

Step up therapy for poor prog. HF



PREDICTION 
#3

“Stop measuring 
LVEF”

EF-Con

 Not reflect hemodynamics

 Not predict outcomes

 Inter, intra observer variation

 Inter-test variation 

 Not reflect physiology 

EF -Pro
• Easy to do
• Easy to understand
• Associate with LVEDD
• Help select medications



PREDICTION 
#3

“Stop measuring 
LVEF”

- AI integrated 
imaging

 Eur Heart J 2016;37:449. 

 JACC HF 2017;5:772.

J Am Coll Cardiol 2014;64:1765.

Circ Res. 2016;119:357. 



PREDICTION 
#3

“Stop measuring 
LVEF”

- AI integrated 
big data

J Am Coll Cardiol 2014;64:1765.

Curr Heart Fail Rep 2017;14:106.



AI and Machine Learning 

Label 
data

Out
put

Keyword: We will not and cannot understand AI



AI can see the invisible and predicting future

Nature Biomedical Engineering 2, 158–164 (2018)



PREDICTION 
#4

“HF will be treated 
base on biomarkers 
phenotype”

Eur Heart J 2019:Sup21: M5–M8



PREDICTION 
#4

“HF will be treated 
base on biomarkers 
phenotype”

HF with high NP 

NT-pBNP is used for Diagnosis

NT-pBNP is used for RCTs enrollment

Δ NT-pBNP, 
Δ outcomes and response to rx



PREDICTION 
#4

“HF will be treated 
base on biomarkers 
phenotype”

+/- bio sensor

Necklace: toSense CoVa

Smart clothing: Hexoskin

Skin patches: VivaLNK

Smart watch: Apple watch



PREDICTION 
#5

“Palliative patient will 
be support by fullly
implanted LVAD”

HeartWare HVAD

Pump

Battery 

Controller 

Drive line

Power 
cable

Due to driveline, 
infection is common 



PREDICTION 
#5

“Palliative patient will 
be support by fullly
implanted LVAD”

J Heart Lung Transplant 2019;38:339-343



SIDE NOTE 

“More invasive  
procedure at earlier 
phase

TAVR-UNLOAD

TAVR in
mod AS+ HF

MV intervention in 
mod MR+ HF

AF ablation in 
AF + HF

Wireless Hemodynamics 
monitoring

COAPT

CASTLE-AF

CHAMPION

*Others invasive devices e.g. interatrial shunt



PREDICTION  
***minus 1 

“Gene/ cell therapy 
will be a failure”

(at least not in 2030)
(maybe for prevent HF) 

J Am Heart Assoc. 2019;8:e012239



PREDICTION  
***minus 1 

“Gene/ cell therapy 
will be a failure”

(at least not in 2030)
(maybe for prevent HF) 

Nature Review Card 2018;15:659



Cardiac patch/sheet Cardaic bio-3D prinitng

DecellularizationCell culture



SAVE your patient

Do not recommend stem cell rx

for cardiac disease

Stem cell for disease phenotype

Drug development



Heart failure 
2030:

1. Neurohormal blockage for 
HFpEF

2.  No  one size fit all of HFrEF

3. Stop measure in EF

4. Biomarker guided rx

5. Full implant LVAD

CONCLUSION
 The 2020-2030 will be just a another decade

 Change and improvement may happen

 Stay with the current

 Best treatment is prevention

 Progress depends on how we understand the 
mechanisms of heart failure

 AI assisted is inevitable

 Physicians will play more human role 

 No one really know what the future will be like but 
the future will definitely be a lot different than today.

“It has always been the dream 

of mankind to predict the 

future”
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Thank you for stay current



NOT NOW !!! save your patient

SUPPLEMENT



Wearable ICD

More and more devices

Interatrial device

Short terms VAD

Wireless PA monitoring

Vagus nerve stemSmaller long term VAD

LAA occluder

Wireless LV pacing

Impellar CentriMag

Quadiposition
pacing

21century’s Technology make 
Device safer and 

Become part of options for 
treatment







33

Others

ICD/CRT

MRA

BB

ACEI/ARB

Vasodilator

1985 1990 1995 2000 2005 2010 2015

Treatment of HFrEF

1986

1987

SOLVD T,P 1991-92

V-HeFT II 
1991

DIG  1997

1996

COPERNICUS 2001

Val-HeFT 2001

1999

REMATCH 2001

COMPANION 2004

2004

CARE-HF 2005

DOSE  2011

MADIT-CRT
2009

STITCH  2011

PARADIGM-HF
2014

EMPHASIS-HF
2011

CIBIC-II, MERIT-HF 1999CIBIS-I
1994

MDC
1993

CHARM, VALIANT 2003ELITE-I 1997

EPHESUS
2003

MADIT-II
2002

SCD-HeFT
2005

MIRACLE 2002

HM II   2009

CIBIC-III 2005
SENIORS 2005

SHIFT  2010 EMPA-REG
2015

CARRESS-HF 2012

RALES

US CHF

CONSENSUS

V-HeFT A-HeFT



Vicious cycle and potential Rx for HF

Myocyte loss 
and weakness

↓LV pump 
function

↓CO
↓ BP

Apoptosis

Remodeling
Cellular

Hypertrophy
Dilatation

Dyssynchrony
Arrhythmia

↑Afterload
↑Preload
↑HR

↓Contractility

(-)

Mal-adaptive

IL-1 inh

Omecamtiv
e

mercarbil

AAV1/SERCA2a

Vericiguat
Sidenafil

miRNA25

Cell therapy

- Patiromer
- Zirconium cyclosilicate 
- etc

Adapt from 

Daniel Burkhoff, MD, PhD


