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Terms Related to Cardiac Performance

Preload
The ventricular wall tension at the end of diastole. In clinical terms, it is the stretch on the
ventricular fibers just before contraction, often approximated by the end diastolic volume
or end diastolic pressure.

Afterload
The ventricular wall tension during contraction; the resistance that must be overcome for
the ventricle to eject its content. Often approximated by the systolic ventricular (or arterial)
pressure

Contractility
(Inotropic

state)

Property of heart muscle that accounts for changes in the strength of contraction,
independent of the preload and afterload. Reflects chemical or hormonal influences (e.g.,
catecholamines) on the force of contraction.

Stroke volume
(SV)

Volume of blood ejected from the ventricle during systole.
SV = End diastolic volume - End systolic volume

Ejection 
fraction (EF)

The fraction of end-diastolic volume ejected from the ventricle during each systolic
contraction (normal range 55% to 75%).
EF = Stroke volume : End diastolic volume

Cardiac Output 
(CO)

Volume of blood ejected from the ventricle per minute.
CO = SV x Heart rate

Compliance
Intrinsic property of a chamber that describes its pressure–volume relationship during
filling. Reflects the ease or difficulty with which the chamber can be filled.
Compliance = ∆ Volume : ∆ Pressure Leonard S Lily ,2011



The heart is unable to pump blood forward at a 
sufficient rate to meet the metabolic demands 
of the body (forward failure), or is able to do so 
only if the cardiac filling pressures are 
abnormally high (backward failure), or both.

HEART FAILURE

McMurray et al,2012

Epidemiology
• 1–2% of the adult population in developed countries has HF

• The prevalence rising to ≥10% among persons 70 years of age or older

• Before 1990, 60–70% of patients died within 5 years of diagnosis, and admission to hospital 
with worsening symptoms was frequent and recurrent.

• Effective treatment has improved these outcomes, with a relative reduction in 
hospitalization in recent years of 30–50% and smaller but significant decreases in mortality.
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• The Frank–Starling mechanism

• Neurohormonal alterations

• Ventricular hypertrophy and remodeling

Compensatory Mechanism 

Pathophysiology



Frank–Starling Mechanism

Increased contractility

Normal

Heart failure
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Left ventricular end diastolic pressure
(or end diastolic volume)

Further augmentation of LV filling 
(e.g., increased circulating volume) 
in the heart failure patient is 
represented by point c, which 
resides on the relatively flat part of 
the curve: stroke volume is only 
slightly augmented, but the 
signifcantly increased EDP results 
in pulmonary congestion.

normal person 

person after developing systolic 
dysfunction and heart failure

Leonard S Lily ,2011



Antidiuretic  
hormone

Renin-angiotensin 
system

Sympathetic 
nervous system

Contractility Heart rate Vasoconstriction Circulating volume

arteriolar venous

Maintain blood 
pressure

Venous return to heart (    Preload )

Peripheral edema and 
pulmonary congestion

Stroke volume

Cardiac Output+ _

+

Decrease Cardiac Output

Neurohormonal Alterations

Leonard S Lily ,2011



Ventricular Hypertrophy and Remodeling

Jay N Cohn et al,2006

Schematic representation of myocyte change 
in left ventricular concentric and eccentric 
hypertension. In pressure overload 
hypertrophy, the myocyte cross-sectional 
area increases and the ventricular wall 
becomes thicker during the compensatory 
phase. In volume overload hypertrophy, 
ventricular volume and wall thickness 
increase proportionally; this is associated 
with a corresponding proportional increase 
in both myocyte length and cross sectional 
area



• Left/right sided heart failure

• Systolic/diastolic heart failure

• Backward/forward heart failure

• Acute/chronic heart failure

• Congestive heart failure

• Reduce/mid-range/preserved ejection fraction heart failure

Leonard S Lily ,2011

Terminology of Heart Failure

Ponikowski et al,2016



Reduced 
Ejection Fraction

(Systolic Dysfunction)

Preserved 
Ejection Fraction

(Diastolic Dysfunction)

Heart Failure

Left Sided Heart Failure   

Leonard S Lily ,2011



Marshall,2005



Right Sided Heart Failure   

Leonard S Lily ,2011

• Cardiac causes : Left-sided heart failure, Pulmonic valve 
stenosis, Right ventricular infarction

• Pulmonary parenchymal disease : Chronic obstructive 
pulmonary disease, Interstitial lung disease (e.g., 
sarcoidosis), Adult respiratory distress syndrome, Chronic 
lung infection or bronchiectasis

• Pulmonary vascular disease : Pulmonary embolism, 
Primary pulmonary hypertension



Marshall,2005



Patient who has structural heart disease and marked 
heart failure symptoms despite maximal medical 
therapy and requires advanced interventions (e.g., 
cardiac transplantation).

Stage

A

Stage

B

Stage 

C

Stage

D 

Stages of Chronic 
Heart Failure

Patient who is at risk of developing heart failure but has 
not yet developed structural cardiac dysfunction (e.g., 
patient with coronary artery disease, hypertension, or 
family history of cardiomyopathy).

Patient who has structural heart disease associated 
with heart failure but has not yet developed symptoms.

Patient who has current or prior symptoms of heart 
failure associated with structural heart disease.

McMurray et al,2012



Unable to carry on any physical activity without 
discomfort. 
Symptoms at rest can be present. If any physical 
activity is undertaken, discomfort is increased.

Class

I

Class 

II

Class

III

Class 

IV

No limitation of physical activity. 
Ordinary physical activity does not cause undue breathlessness, fatigue, or 
palpitations.

New York Heart Association (NYHA) Functional Classification 
based on severity of symptoms and physical activity

Slight limitation of physical activity. 
Comfortable at rest, but ordinary physical activity results in undue 
breathlessness, fatigue, or palpitations.

Marked limitation of physical activity. 
Comfortable at rest, but less than ordinary physical activity 
results in undue breathlessness, fatigue, or palpitations.

McMurray et al,2012



Criteria for diagnosis of  HF: Framingham Criteria

Major Criteria Minor Criteria

• Paroxysmal nocturnal dyspnea or orthopnea
• Neck-vein distention
• Rales
• Cardiomegaly
• Acute pulmonary edema
• Protodiastolic gallop (S3 gallop)
• Increased venous pressure (≥16 cm H2O at right

atrium)
• Increased circulation time (≥25 sec)
• Hepatojugular reflux

• Ankle edema
• Nocturnal cough
• Dyspnea on ordinary exertion
• Hepatomegaly
• Pleural effusion
• Decrease in vital capacity by one third from

maximum recorded
• Tachycardia (heart rate ≥120 bpm)

Diagnosis of heart failure requires the simultaneous presence of at least 2 major criteria or 1 major criterion 
in conjunction with 2 minor criteria.

Major or Minor Criteria
Weight loss of 4.5 kg or more in 5 days in response to treatment. When the weight loss is attributable to the 
treatment of heart failure, it is considered 1 major criterion. Otherwise it is considered a minor criterion.

Izumi et al ,2012



GAGAL JANTUNG AKUT



McDonagh TA, et al. 2021 ESC guidelines for the diagnosis and management of the chronic and acute heart failure. Eur Heart J. 2021;00:1-128

DIAGNOSIS



Gagal Jantung Akut: istilah untuk kejadian atau perubahan yang cepat dari tanda dan gejala gagal jantung.

2005-2008



McMurray et al,2012

Precipitating Factors for ADHF 

• Increased metabolic demands : Fever, Infection, Anemia, Tachycardia, Hyperthyroidism, Pregnancy

• Increased circulating volume (increased preload) : Excessive sodium content in diet, Excessive fluid 
administration, Renal failure

• Conditions that increase afterload : Uncontrolled hypertension, Pulmonary embolism (increased right 
ventricular afterload)

• Conditions that impair contractility : Negative inotropic medications, Myocardial ischemia or 
infarction, Excessive ethanol ingestion

• Failure to take prescribed heart failure medications

• Excessively slow heart rate



www.escardio.org/guidelines
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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)

Clinical presentations of acute heart failure

LV = left ventricular; LVEDP = left ventricular end-diastolic pressure; MCS = mechanical circulatory support; PCWP = pulmonary capillary wedge pressure; RV = right ventricular; RVEDP = right 
ventricular end-diastolic pressure; RRT = renal replacement therapy; SBP = systolic blood pressure. aMay be normal with low cardiac output. bWet and cold profile with need of inotropes 
and/or vasopressors may rarely occur.

2021
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Drugs recommended in all patients with 
HFrEF



Guidelines 
Recommended  

Target Doses

Nicholas K Brownell, Boback Ziaeian, Gregg C Fonarow. Cardiac Failure Review 2021;7:e18.





How to treat heart failure with preserved ejection 
fraction (HFpEF = LVEF≥50%) ?

These therapies do not 
decrease morbidity and 

mortality in HFpEF



HFpEF Treatment - HFSA 2022

Heidenreich et al. Circulation. 2022;145:e895–e1032.

Patients may suffer from 
peripheral edema and signs of 
congestion such as dyspnea.
Therefore, diuretics are 
cornerstone in symptomatic 
therapy of HFpEF.



The goals of treatment in patients 
with established HF

Relieve symptoms and signs

Prevent hospital admission

Improve survival

McMurray et al,2012



THANK YOU
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