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• Acute heart failure

• Acute pulmonary embolism

• Infective endocarditis

Scope of my talk

Universal Definition for HF

3

Symptoms and/or signs of HF 
caused by a structural and/or  

functional cardiac abnormality

Elevated NPs 
Evidence of cardiogenic 
pulmonary or systemic 

congestion
OR

Plus at least one of following 

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021

Symptoms and Signs

4

Signs (Typical)Symptom (Typical)
Elevated JVPBreathlessness
Hepatojugular refluxOrthopnea
S3 gallopParoxysmal nocturnal dyspnea
Laterally displace PMIFatigue
Cheyne Stokes respirationAnkle swelling

Bendopnea
Exercise intolerance
Inability to exercise

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021
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LVEDP = LAP = PCWP
Substrate

Trigger HTN, ACS, arrhythmias, infections, renal dysfunction, non-adherence, medications

Normal Structural heart Chronic HF

Amplify 
factor

Myocardium Kidney Vascular Neurohormonal

Decrease CO
Myocyte injury
Tachycardia
MR

AKI
Salt&water
retention

RAAS↑

Arterial stiff
Afterload 
mismatch
Cap. leak

RAAS activation
SNS activation
Inflammation
Oxidative stress

Congestion End organ dysfunction
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Congestion
Estimated PCWP ≥ 22 mmHg
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Bedside assessment
Elevated RAP
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Isolated elevated LV 

filling pressure
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JVD
Bilateral pedal edema
Ascites

HJR
Orthopnea
Bendopnea
Square wave response

Bedside assessment(2)

European heart journal(2023) 44,2159-2169

Bedside assessment(3)
LevelClassRecommendations

CI

At admission in all patients presenting with 
suspected AHF, the following diagnostic tests are 
recommended:
a. 12-lead ECG;
b. CXR to assess signs of pulmonary congestion 
and detect other cardiac or non-cardiac diseases
c. the following laboratory assessments in the 
blood: cardiac troponins, BUN, creatinine, 
sodium, potassium, glucose, CBC, LFT and TSH

Diagnostic measurement

LevelClassRecommendations

CI

Echocardiography is recommended immediately in 
haemodynamically unstable AHF patients and within 48 
hours when cardiac structure and function are either not 
known or may have changed since previous studies.

ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2023

Diagnostic measurement

European heart journal(2023) 44,2159-2169

Vulnerable phase Late phase

Phase of acute HF management
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Inotropes and/or vasopressors used to 
treat AHF

Vasodilator used to treat AHF

Initial management of AHF Cardiogenic shock

14

Common hemodynamic in Cardiogenic Shock 

BiVRV dominantLV dominant
Pre-shock state

Hypotension
Normoperfusion

Pre-shock state
Normotension
hypoperfusion

Parameter

< 90< 90< 90< 90> 90Systolic BP (mmHg)

> 14> 14< 14VariableVariableCVP (mmHg)

Variable< 18> 18VariableVariablePCWP (mmHg)

> 0.86> 0.86< 0.86VariableVariableCVP/PCWP

< 1.5< 1.5> 1.5VariableVariablePAPi

< 2.2< 2.2< 2.2≥ 2.2< 2.2Cardiac index

800-1,600800-1,600800-1,600800-1,600> 1600SVR (dyne-s/cm-5)

< 0.6< 0.6< 0.6VariableVariableCPO (W)

Empiric IV loop diuretic dose administered as 2-2.5x the home 
dose in divided doses or furosemide 20-80 mg if loop naive

Urine sodium
At 1-2 hr

UOP
At 2-6 hr

>50-70 
mmol/l

<50-70 
mmol/l

<150 
ml/hr

>150 
ml/hr

Repeat same 
dose at 6-12 hr

Repeat same 
dose at 6-12 hr

Double dose

+/- Urine chloride

Bolus+IV drip 20mg/hr

IV loop diuretic dose of 120-240 mg furosemide equivalents in 6 hr

Combination diuretic blockade with loop diuretic:
Upfront: SGLT2i regardless of LVEF and
Metabolic alkalosis: CAI or K-sparing
Hyponatremia: Vaptan
Hypomagnesemia: K-sparing or Vaptan

Failure to achieved UOP or Una goal

Diuretic resistance
After R/O cold phenotype

European heart journal(2023) 44,2159-2169

Titration
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Acute Pulmonary Embolism

Flow

BloodVessel

Highest risk VTE

The RV same as The LV 

Afterload

Contractility

Preload

The RV same as The LV 

Afterload

Contractility

Preload
0-5

0-5

25/5

25/10

High compliance

LVRV RV LV

22

Acute loading event

Acute Pulmonary Embolism

Acute Pulmonary Embolism
Loop of Death

Afterload 
Beget

Afterload

Symptoms and Signs

24

SignsSymptom
TachypneaDyspnoea
TachycardiaChest pain, especially pleuritic
JVDCough
Low grade feverLeg swelling and pain
Accentuated P2Hemoptysis
Leg edema, erythema, tendernessAnxiety

19 20

21 22

23 24
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Acute Pulmonary Embolism
Early reperfusion

Acute Pulmonary Embolism

27

Probability
Acute Pulmonary Embolism

28

Acute Pulmonary Embolism

29

RBBBRBBB

Sinus tachycardiaSinus tachycardia

RV strainRV strain

Repolarization abnormalityRepolarization abnormality

Acute Pulmonary Embolism

30

Acute Pulmonary Embolism

25 26

27 28

29 30
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31

Acute Pulmonary Embolism

32

Inotropes used to treat high risk PE

Fibrinolysis used to treat high risk PE 

Acute Pulmonary Embolism

33

Acute Pulmonary Embolism

34

Pulmonary Embolism Severity Index

High risk

Acute Pulmonary Embolism

35High risk Low riskHighest risk

Acute Pulmonary Embolism
Treatment in non-high risk PE

Parenteral anticoagulant in non-high risk PE

Acute Pulmonary Embolism

31 32

33 34

35 36
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Treatment in non-high risk PE

NOAC in acute phase non-high risk PE

Acute Pulmonary Embolism
Treatment in non-high risk PE Reperfusion therapy in non-high risk PE

IVC filters in pulmonary embolism

Acute Pulmonary Embolism

Acute Pulmonary Embolism Acute Pulmonary Embolism

Acute Pulmonary Embolism Acute Pulmonary Embolism

37 38
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Treatment in elderly and frailty

Acute Pulmonary Embolism
Treatment in oral contraceptives

Treatment in pregnancy

Acute Pulmonary Embolism

Treatment in cancer

Acute Pulmonary Embolism
Treatment in cancer

Acute Pulmonary Embolism

Symptom or RF

V/Q scan

CTEPH after PE

Acute Pulmonary Embolism What is IE

Infections involving 
the heart valves 

43 44
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What is the 

Prevalence of IE in 

clinical practice?

A. Less than 1 %

B. 1-5 %

C. 5-10 %

D. Above 10%

Pathogenesis
Host

EnvironmentPathogen

Pathogenesis

Abnormal endocardial structure

Virulence factor

Pathogenesis

Abnormal endocardial structure

Virulence factor

Non-bacterial thrombotic endocarditis

Pathogenesis

Abnormal endocardial structure

Virulence factor: Adhesin
S.aureus , Streptococci and enterococci 

Predisposing factor
Braundwald’s textbook of cardiovascular disease

Clinical Presentation, Etiology, and Outcome of Infective Endocarditis in the 21st Century, The International Collaboration on Endocarditis–Prospective Cohort Study. ARCH INTERN MED/ VOL 169 (NO. 5), MAR 9, 2009
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Predisposing factor
Braundwald’s textbook of cardiovascular disease

Clinical Presentation, Etiology, and Outcome of Infective Endocarditis in the 21st Century, The International Collaboration on Endocarditis–Prospective Cohort Study. ARCH INTERN MED/ VOL 169 (NO. 5), MAR 9, 2009

Predisposing factor
Braundwald’s textbook of cardiovascular disease

Clinical Presentation, Etiology, and Outcome of Infective Endocarditis in the 21st Century, The International Collaboration on Endocarditis–Prospective Cohort Study. ARCH INTERN MED/ VOL 169 (NO. 5), MAR 9, 2009

Regurgitant > Stenosis

Pathogenesis

Abnormal endocardial structure

Virulence factor

Non-bacterial thrombotic endocarditis

Organism in IE
Braundwald’s textbook of cardiovascular disease

Organism in IE

Epidemiological Trends of Infective Endocarditis. 
Mayo Clin Proc. 2010;85(5):422-426

Clinical Presentation, Etiology, and Outcome of Infective Endocarditis in the 21st Century, The International Collaboration on Endocarditis–Prospective Cohort Study. ARCH INTERN MED/ VOL 169 (NO. 5), MAR 9, 2009

Organism in IE

Prevalence of infective endocarditis in patients with positive blood cultures: a Danish nationwide study. European heart journal 2019 (40), 3237-3244

55 56
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Organism in IE Symptom in IE
% AffectSymptom

80-95Fever

40-70Chill

40-50Weakness

20-40Anorexia

20-40Headache

20-40Dyspepsia

20-30Cough

% AffectSymptom

20-30Weight loss

10-30Myalgia/arthralgia

10-20Stroke

10-20Confusion

5-15Edema

5-15Chest pain

5-15Abdominal pain

Signs in IE
% AffectSign

80-90Fever

75-85Heart murmur

10-50New murmur

5-20Changing murmur

20-40Neuro sign

10-40Splenomegaly

% AffectSign

10-40Petechiae

5-15Sphinter hemorrhage

5-10Janeway lesion

3-10Osler nodes

2-10Roth spot

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

IE
Heart

Vascular

Kidney

Vegetation

Local extension

Myocardial abscess

Myopericarditis

Skin
Lung

CNS

Spleen

Musculoskeletal

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Mycotic aneurysm
Rupture?

61 62
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IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Renal abscess

Infarction

Glomerulonephritis

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Septic arthritis Osteomyelitis

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal
Abscess

Infraction

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Roth spots

Meningitis

Stroke

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Septic emboli

Pneumonia

Empyema

IE
Heart

Vascular

Kidney

Skin
Lung

CNS

Spleen

Musculoskeletal

Janeway lesion Osler nodes Petechiae
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Who should concern?

73

Following situation

1. New regurgitant heart murmur

2. Embolic event of unknown origin

3. Sepsis of unknown origin

4. Fever with something !!!

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2009

How to diagnose?

74

Definite IE
Pathological criteria
• Microorganisms demonstrated by culture or on histological examination of a vegetation, a vegetation that has embolized, 
or an intracardiac abscess specimen; or
• Pathological lesions; vegetation or intracardiac abscess by histological examination showing active endocarditis
Clinical criteria
• 2 major criteria; or 1 major criterion and 3 minor criteria; or 5 minor criteria

Possible IE

• 1 major criterion and 1 minor criterion; or 3 minor criteria

Rejected IE
Firm alternate diagnosis; or Resolution of symptoms suggesting IE with antibiotic therapy for  ≤4 days; or
• No pathological evidence of IE at surgery or autopsy, with antibiotic therapy for ≤4 days; or
• Does not meet criteria for possible IE, as above

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2015

ESC 2023 criteria

75

Major criteria
Blood culture positive for IE
• Typical pathogen from 2 separate blood cultures
• Persistently positive blood culture
• Single positive blood culture for Coxiella burnetii or phase I IgG
Imaging positive
• Echocardiography
• Abnormal activities around site of prosthethic implantation
• Paravalvular leakage from CT

Minor criteria
• Predisposition such as predisposing heart condition, or injection drug use.
• Fever as temperature >38°C.
• Vascular phenomena (including those detected by imaging only): major arterial emboli, septic pulmonary infarcts, infectious
(mycotic) aneurysm, intracranial haemorrhage, conjunctival haemorrhages, and Janeway’s lesions.
• Immunological phenomena: glomerulonephritis, Osler’s nodes, Roth’s spots, and rheumatoid factor.
• Microbiological evidence: positive blood culture but does not meet a major criterion as noted above

Imaging test in IE

76

LimitationsAdvantagesWhen to considerTest
False positives in ≤ 3 months 
after cardiac surgery
False-negatives with 
antibiotics for several days
Limited diagnostic precision 
in native valve IE
Dietary carbohydrate 
restriction 
12–24 hours before study

Expensive, limited availability 

Increases sensitivity in 
patients with CIED
Can identify source of 
bacteremia
Better than echocardiography
for intracardiac abscesses 

and pseudoaneurysms

Suspected IE in patients with prosthetic 
valve or cardiac implanted electronic 
devices and negative or 
inconclusive echocardiography

Patients with persistent bacteremia and 
negative CT to identify nidus of 
infection for source control

FDG-PET

Long study duration 
Expensive, limited availability
Radiation exposure

Same as FDG-PETSame as FDG-PETLeukocyte 
scintigraphy

Echocardiography in IE

77

Role of echocardiography

1. For Diagnosis

2. For follow up medical treatment

3. During intra-operative surgery

4. For follow up at treatment completion

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Suspected IE

TTE

Echo

Prosthetic 
valve

Non 
diagnosis

Positive 
TTE

Negative 
TTE

TEE

High 
suspicious?

Stop

Yes

No

73 74
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Echocardiography in IE
LevelClassRecommendations

BITTE is recommended as the first-line imaging modality in 
suspected IE.

BITOE is recommended in all patients with clinical suspicion
of IE and a negative or non-diagnostic TTE.

BI
TOE is recommended in patients with clinical suspicion of IE,
when a prosthetic heart valve or an intracardiac device is
present.

BIIaEchocardiography should be considered in S.aureus E. faecalis, 
and some Streptococcus spp.bacteraemia

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023 ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations

Penicillin-susceptible oral streptococci and Streptococcus gallolyticus use 4 wks (in NVE) or 6 wks (in PVE)

BI

12–18 millionc U/day i.v. either in 4–6 dosesPenicillin G

100–200 mg/kg/day i.v. in 4–6 dosesAmoxicillin

2 g/day i.v. in 1 doseCeftriaxone

ATB Treatment in IE

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations

Penicillin-susceptible oral streptococci and Streptococcus gallolyticus use 2 wks (in non-complicated NVE)

BI

12–18 millionc U/day i.v. either in 4–6 dosesPenicillin G

100–200 mg/kg/day i.v. in 4–6 dosesAmoxicillin

2 g/day i.v. in 1 doseCeftriaxone

3 mg/kg/day i.v. or i.m. in 1 doseGentamicin

ATB Treatment in IE

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations
IE caused by methicillin-susceptible staphylococci used ATB for 4–6 weeks 

BI
12 g/day i.v. in 4–6 dosesCloxacillin

6 g/day i.v. in 3 dosesCefazolin

In patients with PVE due to methicillin-susceptible staphylococci used ATB with rifampin for at least 6 wks
and gentamicin for 2 wks

BI

12 g/day i.v. in 4–6 dosesCloxacillin

6 g/day i.v. in 3 dosesCefazolin

900 mg/day i.v. or orally in 3 equally divided dosesRifampicin

3 mg/kg/day i.v. or i.m. in 1 (preferred) or 2 dosesGentamicin

ATB Treatment in IE

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations
NVE due to non-HLAR Enterococcus spp., the combination of ampicillin or amoxicillin with ceftriaxone for 6 
weeks or with gentamicin for 2 weeks is recommended using the following doses:

BI

200 mg/kg/day i.v. in 4–6 dosesAmoxicillin

12 g/day i.v. in 4–6 dosesAmpicillin

4 g/day i.v. in 2 dosesCeftriaxone

3 mg/kg/day i.v. or i.m. in 1 doseGentamicin

ATB Treatment in IE

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations
In patients with PVE and patients with complicated NVE or >3 months of symptoms due to non-HLAR 
Enterococcus spp., the combination of ampicillin or amoxicillin with ceftriaxone for 6 weeks or with gentamicin 
for 2 weeks is recommended using the following doses:

BI

200 mg/kg/day i.v. in 4–6 dosesAmoxicillin

12 g/day i.v. in 4–6 dosesAmpicillin

4 g/day i.v. in 2 dosesCeftriaxone

3 mg/kg/day i.v. or i.m. in 1 doseGentamicin

ATB Treatment in IE

79 80
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ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

LevelClassRecommendations
In patients with community-acquired NVE or late PVE (≥12 months post-surgery), ampicillin in combination with 
ceftriaxone or with (flu)cloxacillin and gentamicin should be considered using the following doses:

CIIa

12 g/day i.v. in 4–6 dosesCloxacillin

12 g/day i.v. in 4–6 dosesAmpicillin

4 g/day i.v. in 2 dosesCeftriaxone

3 mg/kg/day i.v. or i.m. in 1 doseGentamicin

ATB Treatment in IE Treatment of IE

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2015 and 2023

Guideline to usePhase

Complications occur during this phase
• Preferred inpatient treatment during this phase
• Consider OPAT if: oral streptococci or Streptococcus bovis with native valve with no complication

Critical phase week 0-2

Consider OPAT if medically stable
• Do not consider OPAT if: 1. Other than S. aureus, streptococci, CoNS, or E. faecalis 2. Signs
of active infection 3. Need IV ATB from other cause 4. New TOE show any complications

Continuation phase
Beyond week 2

Educate patient and staff
• Regular post-discharge evaluation (nurses 1/day, physician in charge 1 or 2/week)
• Prefer physician-directed programme, not home- infusion model

Surgery in IE

87

Heart failure

• Refractory pulmonary edema or cardiogenic shock
• Symptoms or signs of poor hemodynamic tolerance

Uncontrolled infection

• Local uncontrolled infection
• Persistent blood culture positive despite adequate ATB and adequate control septic foci
• Highly resistant pathogen or high risk for ATB failure
Prevent emboli

• Depend on size and site

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Emergency
24 hour

Surgery in IE

88

Heart failure

• Refractory pulmonary edema or cardiogenic shock
• Symptoms or signs of poor hemodynamic tolerance

Uncontrolled infection

• Local uncontrolled infection
• Persistent blood culture positive despite adequate ATB and adequate control septic foci
• Highly resistant pathogen or high risk for ATB failure
Prevent emboli

• Depend on size and site

Urgency
3-5 days

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Surgery in IE

89

Heart failure

• Refractory pulmonary edema or cardiogenic shock
• Symptoms or signs of poor hemodynamic tolerance

Uncontrolled infection

• Local uncontrolled infection
• Persistent blood culture positive despite adequate ATB and adequate control septic foci
• Highly resistant pathogen or high risk for ATB failure
Prevent emboli

• Depend on size and site

» Coma
» No meaningful recovery
» Severe comorbidities
» Stroke with severe damage

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Prevention of IE
LevelClassRecommendations

BIAntibiotic prophylaxis is recommended in patients with previous IE.

CIAntibiotic prophylaxis is recommended in patients with surgically implanted 
prosthetic valves and with any material used for surgical cardiac valve repair.

CIAntibiotic prophylaxis is recommended in patients with transcatheter 
implanted aortic and pulmonary valvular prostheses.

CIIaAntibiotic prophylaxis should be considered in patients with transcatheter 
mitral and tricuspid valve repair.

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Undergoing oro-dental procedures

85 86

87 88

89 90
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Prevention of IE
LevelClassRecommendations

CI

Antibiotic prophylaxis is recommended in untreated cyanotic CHD, and 
patients treated with surgery or transcatheter procedures with post-
operative palliative shunts, conduits, or other prostheses. 
After surgical repair, in the absence of residual defects or valve prostheses, 
antibiotic prophylaxis is recommended only for the first 6 months

CIIaAntibiotic prophylaxis is recommended in ventricular assist devices

CIIbAntibiotic prophylaxis may be considered in recipients of heart transplant

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2023

Undergoing oro-dental procedures

Prevention of IE
LevelClassRecommendations

CIII
Antibiotic prophylaxis is not recommended for respiratory tract 
procedures, including bronchoscopy or laryngoscopy, or 
transnasal or endotracheal intubation

CIIIAntibiotic prophylaxis is not recommended for gastroscopy, 
colonoscopy, cystoscopy, vaginal or caesarean delivery or TOE

CIIIAntibiotic prophylaxis is not recommended for any procedure of 
skin and soft tissue

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2015

Prevention of IE
Generalize advise for reduce risk of IE

Thank you for your attention
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