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Dropsis and swelling 

History…. …..medical art



Definition
• Heart failure is not a single 

pathological diagnosis, but a clinical 
syndrome consisting of cardinal 
symptoms (e.g. breathlessness, 
ankle swelling, and fatigue) that are 
accompanied by signs (e.g. elevated 
jugular venous pressure, pulmonary 
crackles, and peripheral oedema). 

• It is due to a structural and/or 
functional abnormality of the  heart 
that results in elevated intracardiac 
pressures and/or inadequate 
cardiac output at rest and/or during 
exercise. 



Under-diagnosis of Heart Failure 

• non-specific nature of the symptoms and signs
• of patients presenting to hospital with heart failure for the first time, it has been reported that approxi-

mately 40% had presented to their primary care physician in the preceding 5 years and reported at least 
one symptom of heart failure1 

• one-in-six persons aged >65 years presenting to primary care with breathlessness on exertion will have 
unrecognized heart failure (mainly heart failure with preserved ejection fraction [HFpEF])2 

• delays for the additional investigations

 

1.Bottle A, Kim D, Aylin P, Cowie MR, Majeed A, Hayhoe B. Routes to diagnosis of heart failure: Observational study using linked data in England. Heart. 2018;104:600–605
2.van Riet EES, Hoes AW, Limburg A, Landman MAJ, van der Hoeven H, Rutten FH. Prevalence of unrecognized heart failure in older persons with shortness of breath on exertion. Eur J 
Heart Fail. 2014;16:772–777 
. 



Waiting time for echo or cardiology visit

HFPN Report 2022







Diagnosis of HF-highly dependent of clinical settings

•Ambulatory HF

•Acute HF
• In-hospital
• Worsening in ED
• Worsening in ambulatory settings

•Community 
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Practical algorithms for early diagnosis of heart failure and heart stress using NT-proBNP: A 
clinical consensus statement from the Heart Failure Association of the ESC . European Journal of 
Heart Failure (2023) 



Various risk factors, such as HTN, atherosclerotic CV disease, 
diabetes, obesity, and others, contribute to an increased 
susceptibility to the development of  HF. 





• Echocardiography is recommended as the key investigation 
for the . assessment of cardiac function. As well as the 
determination of the .LVEF, echocardiography also provides 
information on other parameters such as chamber size, 
eccentric or concentric LVH, regional . wall motion 
abnormalities (that may suggest underlying CAD, . Takotsubo 
syndrome, or myocarditis), RV function, pulmonary . 
hypertension, valvular function, and markers of diastolic . 
function 



Re-emergence of heart failure with a normal ejection fraction? 
Routinely reported ejection fraction and mortality in 
clinical practice: where does the nadir of risk lie? 

Ethnic-Specific Normative Reference Values for Echocardiographic
 LA and LV Size, LV Mass, and Systolic Function The EchoNoRMAL Study 

Where is the best LVEF cut off for HFpEF?



HFpEF Diagnosis …. 



Who are these patients?

HFpEF compared to HFrEF
• 6-8 years older
• More W
• Less IHD more HTN
• More AF, LVH, CKD, Sleep 

Apnoea, Cancers
• Similar clinical congestion



HFpEF definitions in 
EU/US/JAP Guidelines

HFpEF definitions in RCTs

Lower  NPs levels in HFpEF
Lower wall stress
Constrictive pericarditis
Obesity/Insulin resistance (high rate of NP clearence in obese )
Stage of disease



• Clinical diagnosis of HF and LVEF >50% not attributable 
to an underlying cause such as an infiltrative 
cardiomyopathy, hypertrophic cardiomyopathy, valvular 
disease, pericardial disease, or high-output HF.

HFpEF Diagnosis



HFpEF mimics



Objective evidence of cardiac structural, functional and serological abnormalities 
consistent with the presence of left ventricular diastolic dysfunction





Specific thresholds 
of increased 
mortality were 
identified at 

• 90 cm/s for E-
wave velocity, 

• 9 cm/s for septal 
e’ velocity, 

• E:e’ ratio of 9, 

• LAVi of 32mL/m2. 



Diagnostic accuracy of E/e recommended by the American 
Society of Echocardiography to identify 
normal left ventricular filling pressure (LVFP). 

Diagnostic accuracy of E/e recommended by the 
American Society of Echocardiography  to identify 
elevated left ventricular filling pressure (LVFP). 

The poor-to-mediocre correlation of E/e’ to LVFP

24 studies reporting E/e’ and invasive LVFP 
in preserved EF



Relaxation
(e’ IVRT, SR)

Stiffness
(DT,E/e’)elastic recoil

(rotation, e’)

LA 
(LA volume LA strain)

What we measure?



The  application of different HFpEF 
definitions captures distinct groups

Circulation. 2019;140:353–365. DOI: 10.1161/CIRCULATIONAHA.118.039136 

Functional and Morphologic 
Heterogeneity in  HFpEF  RCTs

LVH

LA

E/E’



5%-45% of patients with any classification 
had normal PCWP

10%-80% of patients with high PCWP
 are not included in a classification



The hashed line represents a PCWP/CO slope of 2.0, which 
nearly perfectly discriminates the 2 groups. 





HFpEF Diagnostic Scores



Phenotyping in HFpEF and management consideration

33



2005 2008 2012 2016
Acute heart failure is defined as the 
rapid onset of symptoms and signs 
secondary to abnormal cardiac 
function. It may occur with or 
without previous cardiac disease. 
The cardiac dysfunction can be 
related to systolic or diastolic 
dysfunction, to abnormalities in 
cardiac rhythm, or to preload and 
afterload mismatch. It is often life 
threatening and requires urgent 
treatment.
AHF can present itself as acute de 
novo (new onset of acute heart 
failure in a patient without 
previously known cardiac 
dysfunction) or acute 

Acute heart failure (AHF) is 
defined as a rapid onset or 
change in the signs and symptoms 
of HF, resulting in the need for 
urgent therapy. AHF may be 
either new HF or worsening of 
pre-existing chronic HF. Patients 
may present as a medical 
emergency such as acute 
pulmonary oedema. The cardiac 
dysfunction may be related to 
ischaemia, abnormalities in 
cardiac rhythm, valvular 
dysfunction, pericardial disease, 
increased filling pressures or 
elevated systemic resistance.

Acute heart failure (AHF) is the term 
used to describe the rapid onset of, or 
change in, symptoms and signs of HF. 
It is a life- threatening condition that 
requires immediate medical attention 
and usually leads to urgent admission 
to hospital. In most cases, AHF arises 
as a result of deterioration in patients 
with a previous diagnosis of HF (either 
HF-REF or HF-PEF), and all of the 
aspects of chronic management 
described in these guidelines apply 
fully to these patients. AHF may also 
be the first presentation of HF (‘de 
novo’ AHF). 

AHF refers to rapid onset or 
worsening of symptoms and/or 
signs of HF. It is a life-threatening 
medical condition requiring urgent 
evaluation and treatment, typically 
leading to urgent hospital 
admission. AHF may present as a 
first occurrence (de novo) or, more 
frequently, as a consequence of 
acute decompensation of chronic 
HF, and may be caused by primary 
cardiac dysfunction or precipitated 
by extrinsic factors, often in patients 
with chronic HF.

Acute HF (AHF) refers to rapid or gradual onset of symptoms and/or signs of HF, severe enough for the 

patient to seek urgent medical attention, leading to an unplanned hospital admission or an emergency 

department visit. Patients with AHF require urgent evaluation with subsequent initiation or 

intensification of treatment, including IV therapies or procedures. Clinical severity and in-hospital 

trajectory are determined by the complex interplay between precipitants, the underlying cardiac 

substrate, and the patient’s comorbidities. 

2021 HF Guidelines: AHF Definition
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Worsening HF is associated with a high subsequent risk of death, irrespective of treatment as 
an inpatient, outpatient, or in the emergency department (ED) 
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outpatient
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Definition of WHF 

• deterioration of HF signs and symptoms after a period of stability that requires 
escalation of therapy

• the requirement for a chronic HF diagnosis, excluding patients with de novo or 
recently diagnosed HF. 

• Irrespective of venue of care: ED, ambulatory, hospitalization

• Hospitalization for HF is a sentinel event that signals worse prognosis but also 
provides key opportunities to redirect the disease trajectory

stability



Cardiac Reserve 

Organ  failure

B-C B-C
D.

Optimize diuretic regimen
Consider class II therapies: 
 GCs activators,
 OM 
 Digoxin, 
 Ivabradine
Consider class II interventions: 
 TMVI and TTVi
 CCMs;
 Neuromodulation 
 OSA
Treat comorbidities
Closer Follow up

IV diuretics
/IV inotropes
MCS, HTX
Palliative care

Optimize GDMTs

Intolerance to GDMTsSuboptimal GDMTs Optimal GDMTs

Exercise capacity

NYHA III or IV
Low cardiac  reserve
Poor exercise capacity
Frequent readmissions
Organ dysfunction

Baseline risk Residual  risk Worsening   risk Advanced risk



AHF Diagnosis

Physical examination has a 
sensitivity of only 62% (95% CI 61–
64%) and a specificity of 68% (95% 
CI 67–69%) for a diagnosis of AHF



2.

3.

1.

AHF Diagnosis





292 acute decompensated HF 

Radiographic pulmonary congestion 



LUS Admission

• The visualization of >3 B-lines in two or 
more intercostal spaces bilaterally should be 
considered diagnostic for pulmonary 
oedema;  

• sensitivity of 94% (95% CI 81–98%) and 
specificity of 92% (95% CI 84–96%). 

Martindale, J. L. et al. Diagnosing acute heart failure in the emergency department: 
a systematic review and meta-analysis. Acad. Emerg. Med. 23, 223–242 (2016) 

LUS Discharge



Acute HF (AHF) refers to rapid or gradual onset of symptoms and/or signs of HF, severe enough for the patient to seek urgent medical 
attention, leading to an unplanned hospital admission or an emergency department visit. Patients with AHF require urgent evaluation with 

subsequent initiation or intensification of treatment, including IV therapies or procedures. Clinical severity and in-hospital 
trajectory are determined by the complex interplay between precipitants, the underlying cardiac 
substrate, and the patient’s comorbidities. 

2021 HF Guidelines: AHF Definition

Non CV comorbiditiesCV substrate

Precipitants

-LV dysfunction

 rEF,mrEF,pEF

RV dysfunction
 baseline RV dysfunction
 PHT
 TR-



Initial management of  AHF
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Large anterior MI PM rupture PV thrombosis Acute PE

AHF: large diversity of precipitants
These conditions have specific management pathways and triage dispositions
 should be treated before congestion/hypoperfusion algorithm 

Tamponade



to inform about 

Pathophysiology Prognostic assessment Therapeutic decisionsDisposition decisions

HF Classifications

Economics 
Quantifiable Cost

Research 
Quantifiable events

Epidemiology
Quantifiable events



Orthopnoea
Tachypnoea
Rales
S3 

Respiratory distress
• RR>25/min
• Use of accessory 

        muscles 

Respiratory failure 
• SpO2 <90%, 
• ABG: PaO2 < 60 mmHg, 
• PaCO2 > 45 mmHg
• PaO2/FiO2 < 300 mmHg 

Right-sided congestion

Left-sided congestion

Peripheral oedema
JVD
Hepatomegaly
HJR

Diagnostic confirmation of APO (at least two criteria)47:
• Clear signs of pulmonary congestion on chest X ray or CT scan
•  >3 B-Lines in two chest zones on each hemithorax on LUS
• Signs of elevated filling pressures on echo (E/E’ > 15) 
• BNP > 400pg/ml or N-ProBNP > 900pg/ml 
•                (or 1800pg/ml in > 75 years)
• Elevated pulmonary capillary pressure on catheterization
• Increased total lung water on pulse contour and 
                   thermodilution analysis system 

↑PCWP

↑↑PCWP↑↑RAP

↑RAP
Concordant congestion

APO clinical criteria* 

ADHF
Acute RVF APO

CS

No hypoperfusion

Hypoperfusion



Baseline risk Residual risk Worsening risk Advanced risk

Acute life threatening aetiologies- CHAMPIT
 other potential triggers

Congestion (right vs left)/Hypoperfusion

Continuous 
improving

Initial improving
then worsening 

Refractory 
symptoms

Downward course with 
continuous worsening

Escalation of therapies

improving Not improving

Clinical profiles

Initial  Therapies

ADHF APO RHF CS

de novo HF Worsening chronic HF Advanced HF

Advanced HF therapiesOptimization of GDMTs

optimal/suboptimal/intolerant

Trajectories: HF long term trajectories

Individual pump failure phenotype
   L vs R vs biV; concordant vs discordant

(HTX, LVAD, Palliative care)

T- Trajectories
 long term Trajectories

  de novo HF
  WCHF
  Advanced HF

A-acute Aetiologies requiring specific treatment (CHAMPIT)

T

A

C

I

T

C-Clinical profiles: ADHF, APO, RHF,CS

 congestion

 hypoperfusion
 congestion and hypoperfusion

I-Individual pump failure phenotypes
 L vs R vs biV

T-Therapies
 initial Therapies

 in-hospital Trajectories

  improving
  improving then worsening
  refractory symptoms
  continuous worsening

 escalation Therapies

 



2016 2021
(end stage/refractory/terminal/advanced)



2021 criteria for defining Advanced Heart Failure

All the following criteria must be present despite OMT:

1. Severe and persistent symptoms of heart failure [NYHA class III (advanced) or IV].

2. Severe cardiac dysfunction defined by (at least one of the  following):
• LVEF (≤30%)
• Isolated RV failure (e.g., ARVC)
• Non-operable severe valve abnormalities
• Congenital abnormalities
• Persistently high (or increasing) BNP or NT-proBNP values and severe diastolic

dysfunction or LV structural abnormalities (according to the definitions of HFpEF)

3. Episodes of pulmonary or systemic congestion requiring high-dose i.v. diuretics (or diuretic
combinations) or episodes of low output requiring inotropes or vasoactive drugs or malignant
arrhythmias causing >1 unplanned visit or hospitalization in the  last 12 months.

4. Severe impairment of exercise capacity with inability to exercise or low 6MWT (<300 m) or 
pVO2 <12 mL/kg/min or<50% predicted value, estimated to be of cardiac origin.



Cardiac Reserve 

Multiple organ  failure

B-C B-C

D.

Optimize diuretic regimen
Consider class II therapies: 
 GCs activators,
 OM 
 Digoxin, 
 Ivabradine
Consider class II interventions: 
 TMVI and TTVi
 CCMs;
 Neuromodulation 
 OSA

IV diuretics
IV inotropes
MCS, HTX
Palliative care

Optimize GDMTs

Refractory or intolerance to GDMTs
NYHA III or IV
Low cardiac  reserve
Poor exercise capacity
Frequent readmissions
Multiple organ dysfunction

Sub optimal GDMTs Optimal GDMTs

Exercise capacity



2021 criteria for defining Advanced Heart Failure

All the following criteria must be present despite OMT:

1. Severe and persistent symptoms of heart failure [NYHA class III (advanced) or IV].

2. Severe cardiac dysfunction defined by (at least one of the  following):
• LVEF (≤30%)
• Isolated RV failure (e.g., ARVC)
• Non-operable severe valve abnormalities
• Congenital abnormalities
• Persistently high (or increasing) BNP or NT-proBNP values and severe diastolic

dysfunction or LV structural abnormalities (according to the definitions of HFpEF)

3. Episodes of pulmonary or systemic congestion requiring high-dose i.v. diuretics (or diuretic
combinations) or episodes of low output requiring inotropes or vasoactive drugs or malignant
arrhythmias causing >1 unplanned visit or hospitalization in the  last 12 months.

4. Severe impairment of exercise capacity with inability to exercise or low 6MWT (<300 m) or 
pVO2 <12 mL/kg/min or<50% predicted value, estimated to be of cardiac origin.

Is the patient’s prognosis on tolerated medical therapy poor 
enough that advanced therapies should be considered? 
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