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1 hospitalization cause > 65 yrs

Prevalence 0.4-1%

Heart failure 

High morbidity and mortality
• In-hospital mortality 28%
• 1-year mortality 28.2%
• 5-year mortality 58.2%

High rehospitalization rate
• 30-day rehospitalization rate 34%
• 1-year1rehospitalization rate 73%

Korean J Intern Med 2019;34:11-43



Terminology of HF staging and classification.

Universal HF Definition

European Journal of Heart Failure (2023) 25, 1185–1198



Management

Rev. Assoc. Med. Bras. 67 (11) • Nov 2021

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines



J Pers Med. 2024 Jul 18;14(7)



Many face of heart failure 
Similar symptoms –Different pathology

DCM IE with severe MRMyxoma Constrictive 
pericarditis PHT



Etiology of HF with reduced LVEF

Ischemic cause-multivessel disease ,old MI

Non-ischemic cause : FIT STEP ( + end stage of any cardiomyopathy

7

Familial 

Infection/inflammation 
(myocarditis)

Tachycardia-induced

Stress-induced (acute HF)

Toxin ( Chemo ; doxorubicin ,Transtuzumab 
,alcohol,amphetamine ,etc)

Endocrine (DM,thyroid,nutrition def,etc)

Peripartum cardiomyopathy



HF guideline



Risk factor : CAD,HTN, DM 
,Obesity,family Hx of 

cardiomyopathy,exposure to 
cardiotoxin or chemotherapy

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

on OMT and no HHF for > 6 m
Recent HHF within 6 m 
Recent HHF within 30 d



Heart failure management

✓ Nonpharmacological interventions

✓ Pharmacological treatment for HFrEF

- Foundational

- Additional therapy

✓ Device and interventional therapy

✓ Co-morbidity in patients with HF



Heart failure therapeutics and their mechanisms of effect.
Nature Reviews Cardiology volume 18, pages745–762 (2021)

https://www.nature.com/nrcardio




Pharmacological therapy for chronic HFrEF

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines



Pharmacological therapy for chronic HFrEF : RASi

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Recommendations regarding the use of ACEIs in patients with HF COR LOE

ACEIs are recommended in all patients with asymptomatic LV systolic 
dysfunction regardless of etiology in order to prevent or delay the onset 
of symptomatic HF unless contraindicated

I A

ACEIs are recommended in all patients with HFrEF and current or prior 
HF symptoms to reduce HF hospitalization and mortality.

I A

In patients intolerant to ACEIs, angiotensin-receptor blockers (ARBs) are 
recommended unless contraindicated.

IIa A



Pharmacological therapy for chronic HFrEF : RASi

Drug 

class

Drug Initial dose (mg) Target dose (mg) Mean dose 

achieved in 

clinical trials

ACEIs Captopril

Enalapril

Lisinopril

Peridonpril

Quinapril

Ramipril

6.25 mg b.i.d.

2.5 mg b.i.d.

2.5-5 mg o.d.

2 mg o.d.

5 mg b.i.d.

1.25 to 2.5 mg o.d.

50 mg b.i.d.

10-20 mg b.i.d.

20 to 40 mg o.d.

8 to 16 mg o.d.

20 mg b.i.d.

10 mg o.d.

122.7 mg/d

16.6 mg/d

32.5-35mg/d

n/a

n/a

n/a

ARBs Candesartan 
Valsartan 
Losartan

4-8 mg o.d.

20-40 mg b.i.d

25-50 mg o.d.

32 mg o.d.
160 mg b.i.d
50-150 mg o.d.

24 mg/d
254 mg/d
129 mg/d

Absolute contraindication of ACE-I /ARBs
1.Bilateral renal artery stenosis.   2.Angioedema   3.Pregnancy

✓ Assess baseline renal function before 
initiation

✓ Start low dose ,titrate q 2-4 week
- Check BUN/Cr, K+ and BP
- Expected some rise in cr
- Stop NSAIDs and other nephrotoxic drug
- Avoid excessive diuresis

✓ Try lower the dose before discontinue 
permanently

Cough while taking ACEI
- Exclude pulmonary edema or bronchial disease
- Intolerable, disturbs sleep and proven to be due to ACE-I (withdrawal/rechallenge)
- Substitute with ARB



Serum cr /GFR drop during uptitration 

Evidence-Based Medical Therapy in Patients With Heart Failure With Reduced Ejection Fraction and Chronic Kidney Disease.Circulation 2022.



Pharmacological therapy for chronic HFrEF : ARNI

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Recommendations regarding the use of ARNI  in patients with HF COR LOE

An ARNI (sacubitril/valsartan) is recommended as a 

replacement for an ACEI or ARB to reduce the risk of HF 
hospitalization and death.

I B

An ARNI (sacubitril/valsartan) should be considered in patients 
with ACEI or ARB naïve

IIa C

CV death or HHF

20% relative reduction

NNT 21



Pharmacological therapy for chronic HFrEF : ARNI

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Initial dose (mg)
Target dose (mg)

Mean dose 
achieved in 

clinical trials

24/26 mg b.i.d.
49/51 mg b.i.d.

97/103 b.i.d. 375 mg/d

Cautions
1.Renal impairement (eGFR < 30 
mL/min/1.73 m2)
2.CTP B
3.SBP < 100 mmHg
4. K > 5.2 mEq/L
5.Volume depletion

Contraindication
1. ACEI use < 36 hrs
2. Angioedema
3. Preg ,lactation (no data)
4. Bilat RAS
5. CTP C
6. Hypersenitivity to ARB,ARNI
7. Concomitant aliskiren use in 

DM patients



Pharmacological therapy for chronic HFrEF : Beta blocker

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Recommendations regarding the use of beta-blockers in patients with HF COR LOE

BB are recommended in all patients with asymptomatic LV systolic dysfunction and 
history of myocardial infarction in order to prevent or delay the onset of symptomatic HF 
and to reduce mortality

I B

BB are recommended in all patients with asymptomatic LV systolic dysfunction, including 
those with no history of myocardial infarction, in order to prevent or delay the onset of 
symptomatic HF

I C

A beta-blocker (bisoprolol, carvedilol, sustained-release metoprolol succinate, or 
nebivolol) is recommended 

I A



Pharmacological therapy for chronic HFrEF : Beta blocker

Drug Initial dose (mg) Target dose (mg)
Mean dose 
achieved in 

clinical trials

Bisoprolol
1.25 mg o.d. 10 mg o.d.

8.6 mg/d

Carvedilol 3.125 mg b.i.d. 25 mg bi.d. 37 mg/d

Metroprolol 
succinate

12.5-25 mg o.d. 200 mg o.d. 159 mg/d

Nebivolol 1.5 mg o.d. 10 mg 0.d. 7.7 mg/day

J Am Coll Cardiol 2017;69:20,2542

Clinical scenario Beta blocker

HTN Carvedilol ,bisoprolol

Asthma and COPD Bisoprolol,nebivolol

DM Carvedilol,bisoprolol

AF Metoprolol,bisoprolol

PAD Carvedilol ,nebivolol



Practical use: Beta blocker

• When : euvolemia ,no IV medication for HF (inotropes ,diuretic)
• How : start low ,go slow (every 2 week)
• Congestion at 3-5 day : Increase diuretic ,Halve dose BB if not improve
• Fatigue ; resolve in weeks to months

Trick ; Switch to “hs”
•    Depression ; lipophilic BB
• Asthma ( relative contraindication)



Practical use: Beta blocker
● Hospitalized for ADHF : Don ‘t stop ,if no cardiogenic shock
● Low BP or Low HR with symptoms

○ Off or lower dose of other drugs,half dose BB if not improve

■ Nitrate ,CCB , alpha blocker ,Diuretics if no congestion

■ Digitalis ,Amiodarone ,Ivabradine ,Non-DHP CCBs

B-CONVINCED

OPTIMIZE-HF trial



Pharmacological therapy for chronic HFrEF
: Mineralocorticoid receptor agonist

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Recommendations regarding the use of MRA in patients with HF COR LOE

Unless contraindicated, low-dose MRA (spironolactone) is recommended 
in symptomatic chronic HFrEF , preferably after treatment with ACEI/ARBs 
and BB, to further reduce HF hospitalization and mortality. 

I A



Pharmacological therapy for chronic HFrEF
: Mineralocorticoid receptor agonist

Drug Initial dose (mg) Target dose (mg)
Mean dose 

achieved in clinical 
trials

Spironolactone
12.5-25 mg o.d. 25-50 mg o.d.

26 mg/d

Eplerenone 25 mg o.d. 50 mg o.d. 42.6 mg/d

Cautions
• K > 5.0 mmol/L
• Cr > 2.5 mg/dl
• Concomitant use with 

NSAID,RASi,High K diet

Side effect
• Gynecomastia (spironolactone)
• Sexual dysfunction
• Abnormal menstruation
• Hyperkalemia (dose response)



Current Cardiology Reviews, 2015, 11, 23-3
Evidence-Based Medical Therapy in Patients With Heart Failure With Reduced Ejection Fraction and Chronic Kidney Disease.Circulation 2022.

Spironolactone
Initial dose (mg)

Target dose 
(mg)

GFR > 50 
GFR 31-49

12.5-25 mg o.d.
12.5 mg once or
every other day

25(50) mg o.d.

Dosing in renal insufficiency

• Minimal effect on BP
• Up-titration after 4-8 weeks,check Cr K 

at 1 and 4 week after 
starting/increasing



Pharmacological therapy for chronic HFrEF :SGLT2 inhibitor

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines

Recommendations regarding the use of SGLT2i in patients with HF COR LOE

Dapagliflozin or empagliflozin are recommended for symptomatic patients 
with HFrEF to reduce the risk of heart failure hospitalization and death 

I A

SGLT2i are recommended for diabetic patients who are at risk for heart 
failure and asymptomatic left ventricular systolic 

I A



Sodium-Glucose Cotransporter 2 inhibitor Cardiorenal pretection

1. Heart Failure Reviews. 26. 1-20 2. Circulation.2016;134:752-722



SGLT2 inhibitor : practical use

Cautions
1. Hx of DKA
2. Hypovolemia
3. Concomitant use with 

diuretics
4. eGFR < 30 (Dapagliflozin)
5. eGFR <20 (Empagliflocin)

Contraindication
1.Type I DM
2.Hypersensitivity
3.Lactation (no data)
4.Dialysis
5.Pregnancy

Drug Initial dose (mg) Target dose (mg)

Dapagliflozin
10 mg o.d. 10 mg o.d.

Empagliflozin 10 mg.o.d. 10 mg o.d.

Side effect
1. Ketoacidosis
2. Urinary tract infection
3. Genital mycotic infection
4. AKI
5. Volume depleteion 

Patient education 
✓ Avoid dehydration
✓ Genital hygiene
✓ Sick day rules
✓ Stop before surgery



Pharmacological therapy in HFrEF

✓ RASi+BB+MRA+SGLT2i
✓ In any order ,No fiexed 

hierarchical sequence
✓ Patient profie



Additional medication for selected patient

Drug Initial dose (mg) Target dose (mg)

Ivabradine 5 mg bid 7.5 mg bid

Hydralazine and nitrate 

Hydralazine 25-50 mg tid 300 mg/d

Isosorbide 
dinitrate

10-20 mg tid 120 mg/d

Digoxin 0.125-0.25 mg od
Variable dose
Drug level 0.5-0.9 
ng/ml

Vericiquat 2.5 mg od 10 mg od

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines



Vaccination



Predicharge 
planning



Follow up

2022 HFCT Focused Update of the 2019 HFCT Heart Failure Guidelines



GDMT in specific situation



GDMT During hospitalization
Oral GDMT should be continued and optimized on admission ,as doing so is associated 

with lower post diischarge death and readmission

Heidenreich,P.A.et al. (2022) AHA/ACC/HFSA Guideline for HF.Circulation





GDMT with CKD patient



European Journal of Heart Failure(2022) 24, 603–619.



European Journal of Heart Failure(2022) 24, 603–619.



European Journal of Heart Failure(2022) 24, 603–619.



GDMT with low blood pressure patient











GDMT with low blood pressure patient

● Asymptomatic or mildly symptomatic low BP should not be a reason for 
GDMT reduction or cessation

● Reduction or cessation of one or more GDMT is advisable in case of 
systolic BP <80mmHg or low BP with relevant symptoms

● In chronic HF always evaluate symptoms of hypotension/orthostatic 
hypotension

● In acute HF always assess organ perfusion (shock or pre-shock)
● SGLT2is and MRAs have the least effect on BP and in low BP groups they 

may increase BP



Safety, tolerability, and efficacy of up-titration of guideline-directed medical therapies for 
acute  heart failure (STR NG-HF): a multinational, open-label, randomized, trial

High-intensity care ; Up-titration of GDMT (B blockers, ACEIs/ARBs/ARNI, MRA) to ≥ 50% of recommended dose at
discharge and up-titration to 100% of recommended doses within 2 weeks of discharge and 4 scheduled outpatient visits
over the 2 months after discharge that closely monitored clinical status, laboratory values, and NT-proBNP concentrations.
Usual care ; followed usual local practice.



STRONG-HF 



Strategies to rapid achievement of 4-pillars GDMT safely

European Heart Journal (2022) 43, 2573–2587
Tromp J et al. JACC Heart Fail. 2022;10:73.



THANK YOU
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