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A 65-YEAR-OLD MALE WITH A HISTORY OF HTN AND IHD 
,PRESENTS TO THE EMERGENCY DEPARTMENT WITH WORSENING 
SHORTNESS OF BREATH (NYHA III) AND BILATERAL LEG SWELLING 
FOR 2 WEEKS."* 



Key Symptoms:

▪ - Progressive dyspnea (initially on exertion, now at rest) 

▪ - Orthopnea, PND (paroxysmal nocturnal dyspnea) 

▪ - Fatigue, weight gain (+5 kg in 2 weeks) 

Past Medical History:

▪ - HTN x 10 years, T2DM x 5 years 

▪ - No prior MI or known CAD



Vital Signs:

▪ - BP: 150/90 mmHg | HR: 110 bpm | RR: 24/min | SpO₂: 90% (room air) 

▪

Physical Examination :

▪ - Cardiovascular:

▪ - Elevated JVP (10 cm), S3 gallop 

▪ - Bilateral pitting edema (up to knees) 

▪ - Crackles in lung bases (bibasilar) 

▪ - Abdominal: 

▪ Hepatomegaly, no ascites 



DIFFERENTIAL DIAGNOSIS?



▪ 1.Acute decompensated heart failure (ADHF) 

▪ 2.COPD exacerbation 

▪ 3.Pulmonary embolism 

▪ 4.Renal failure



INITIAL WORK UP?



ECG



CXR



LABS

▪ BNP: 800 pg/mL** (highly suggestive of HF) 

▪ Troponin: Negative** 

▪ Renal function:** Mildly elevated creatinine (1.4 mg/dL) 



ECHOCARDIOGRAPHY FINDINGS

Key Findings:

▪ LVEF: 30%** (Severely reduced → **HFrEF**) 

▪ Significant RWMA in ant and post circulation

▪ LVH - Mod MR



FINAL DIAGNOSIS?

ACUTE DECOMPENSATED 
HEART FAILURE
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level

BNP/NT-proBNPa I B

12-lead ECG I C

Transthoracic echocardiography I C

Chest radiography (X-ray) I C

Routine blood tests for comorbidities, including full blood count, urea an  
electrolytes, thyroid function, fasting glucose and HbA1c, lipids, iron status (TSAT 
and ferritin)

I C

Recommended diagnostic tests in all patients with suspected chronic 
heart failure

BNP = B-type natriuretic peptide; ECG = electrocardiogram; HbA1c = glycated haemoglobin; NT-proBNP = N-terminal pro-B-type natriuretic peptide; TSAT = transferrin saturation.
aReferences are listed in section 4.2 for this item.







ACUTE MANAGEMENT OF
AHF









CHRONIC MANAGEMENT 
OF 
HEART FAILURE





CORRECTION OF SYSTEMIC FACTORS

▪ Thyroid dysfuncyion

▪ Infections

▪ Uncontrolled diabetes

▪ Hypertension

▪ revascularisasion



NONPHARMACOLOGIC THERAPY

▪ Exercise training:

▪ For stable HF pateints increased exercise capacity decreased hospitalization rate, 
increased quality of life, decreased symptoms

▪ Weight loss in obese patient

▪ Dietary NA restriction



NONPHARMACOLOGIC THERAPY
▪ Fluid and free water restriction 

especially if hyponatremic

▪ Minimize medications known to 
have deleterious effecton heart 
failure ( NSAIDs, OCTs)

▪ Oxygen

▪ Fluid removal( dyalisi, 
thoracentesis, paracentesis)



MEDICAL TREATMENT:

▪ loop diuretics ( for fluid retention)

▪ ACE inh, ARNI

▪ Beta  Blockers

▪ MRA 

▪ SGLT2 inh ( Empagliflozin, dapagliflozin)





www.escardio.org/guidelines

©
ES

C

39
2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Therapeutic algorithm of 
Class I Therapy Indications 
for a patient with heart 
failure with reduced 
ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; 
ARNI = angiotensin receptor-neprilysin inhibitor; 
CRT-D = cardiac resynchronization therapy with
defibrillator; CRT-P = cardiac resynchronization
therapy with pacemaker; ICD = implantable 
cardioverter-defibrillator; HFrEF = heart failure with
reduced ejection fraction; MRA = mineralocorticoid
receptor antagonist; QRS = Q, R, and S waves
(on a 12-lead electrocardiogram); SR = sinus rhythm. 
aAs a replacement for ACE-I. 
bWhere appropriate. Class I=green. Class IIa=Yellow.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Strategic phenotypic overview of 
the management of heart failure 
with reduced ejection fraction
ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; BB 
= beta-blocker;  b.p.m. = beats per minute; BTC = bridge to candidacy; 
BTT = bridge to transplantation; CABG = coronary artery bypass graft; 
CRT-D = cardiac resynchronization therapy with defibrillator; CRT-P = 
cardiac resynchronization therapy with pacemaker; DT = destination 
therapy; HF = heart failure;  HFrEF = heart failure with reduced
ejection fraction; ICD = implantable cardioverter-defibrillator; ISDN = 
isosorbide dinitrate; LBBB = left bundle branch block; MCS = 
mechanical circulatory support; MRA = mineralocorticoid receptor
antagonist; MV = mitral valve; PVI = pulmonary vein isolation; QOL = 
quality of life; SAVR = surgical aortic valve replacement;  SGLT2i = 
sodium-glucose co-transporter 2 inhibitor; SR = sinus rhythm;  TAVI = 
transcatheter aortic valve replacement; TEE = transcatheter edge to 
edge. Colour code for classes of recommendation: Green for Class of 
recommendation I; Yellow for Class of recommendation IIa (see Table 
1 for further details on classes of recommendation).
The Figure showsmanagement options with Class I and IIa
recommendations. See the specific Tables for those with Class IIb
recommendations.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level

An ACE-I is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk
of HF hospitalization and death.

I A

An MRA is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to 
reduce the risk of HF hospitalization and death.

I A

Sacubitril/valsartan is recommended as a replacement for an ACE-I in patients 
with HFrEF to reduce the risk of HF hospitalization and death.

I B

Pharmacological treatments indicated in patients with (NYHA class II-IV)
heart failure with reduced ejection fraction (LVEF ≤40%)

ACE-I = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; 
MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

ACE-I

Captoprila 6.25 mg t.i.d. 50 mg t.i.d.

Enalapril 2.5 mg b.i.d. 10–20 mg b.i.d.

Lisinoprilb 2.5–5 mg o.d. 20–35 mg o.d.

Ramipril 2.5 mg b.i.d. 5 mg b.i.d.

Trandolaprila 0.5 mg o.d. 4 mg o.d.

ARNI

Sacubitril/valsartan 49/51 mg b.i.d.c 97/103 mg b.i.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (1)

ACE-I = angiotensin-converting enzyme inhibitor; ARNI = angiotensin receptorneprilysin inhibitor; b.i.d. = bis in die; o.d. = omne in die (once daily); t.i.d. = ter in die (three times a day).
aIndicates an ACE-I where the dosing target is derived from post-myocardial infarction trials.
bIndicates drugs where a higher dose has been shown to reduce morbidity/mortality compared with a lower dose of the same drug, but there is no substantive randomized, placebo-
controlled trial and the optimum dose is uncertain. cSacubitril/valsartan may have an optional lower starting dose of 24/26 mg b.i.d. for those with a history of symptomatic hypotension.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

Beta-blockers

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

Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.e

Metoprolol succinate (CR/XL) 12.5–25 mg o.d. 200 mg o.d.

Nebivolold 1.25 mg o.d. 10 mg o.d.

MRA

Eplerenone 25 mg o.d. 50 mg o.d.

Spironolactone 25 mg o.d.f 50 mg o.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (2)

b.i.d. = bis in die (twice daily); CR = controlled release; MRA = mineralocorticoid receptor antagonist; o.d. = omne in die (once daily); XL = extended release.
dIndicates a treatment not shown to reduce CV or all-cause mortality in patients with heart failure (or shown to be non-inferior to a treatment that does).
eA maximum dose of 50 mg twice daily can be administered to patients weighing over 85 kg.
fSpironolactone has an optional starting dose of 12.5 mg in patients where renal status or hyperkalaemia warrant caution.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

SGLT2 inhibitor

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

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

Other agents

Candesartan 4 mg o.d. 32 mg o.d.

Losartan 50 mg o.d. 150 mg o.d.

Valsartan 40 mg b.i.d. 160 mg b.i.d.

Ivabradine 5 mg b.i.d. 7.5 mg b.i.d.

Vericiguat 2.5 mg o.d. 10 mg o.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (3)

b.i.d. = bis in die (twice daily);  o.d. = omne in die (once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three times a day.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

Other agents (continued)

Digoxin 62.5 µg o.d. 250 µg o.d.

Hydralazine/ Isosorbide dinitrate 37.5 mg t.i.d./ 20 mg t.i.d. 75 mg t.i.d./ 40 mg t.i.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (3)

b.i.d. = bis in die (twice daily);  o.d. = omne in die (once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three times a day.



KEY LEARNING POINTS 

▪ 1. **HFrEF requires 4 key drugs (ARNI, BB, MRA, SGLT2i).** 

▪

▪ 2. **Diuretics relieve symptoms but do not improve survival.** 

▪ 3. **Early diagnosis & guideline adherence improve outcomes.**



DISCHARGE PLAN
▪

▪ - Medications: 

▪ - ARNI, Beta-blocker, MRA, SGLT2i, Loop diuretic PRN 

▪

▪ - Lifestyle Modifications:

▪ - Low-salt diet (<2g/day), daily weight monitoring 

▪ - Follow-Up: 

▪ - Cardiology clinic in 1 week 

▪ - Repeat echo in 3 months 
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