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Universal Definition for HF

Symptoms and/or signs of HF
caused by a structural and/or
functional cardiac abnormality

Plus at least one of following

Elevated NPs B

Evidence of cardiogenic
pulmonary or systemic
congestion
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Scope of my talk

* Acute heart failure
* Acute pulmonary embolism

* Infective endocarditis
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Symptoms

Symptom (Typical)
Breathlessness
Orthopnea
Paroxysmal nocturnal dyspnea
Fatigue
Ankle swelling
Bendopnea
Exercise intolerance
Inability to exercise

and Signs

Signs (Typical)
Elevated JVP
Hepatojugular reflux
S3 gallop
Laterally displace PMI
Cheyne Stokes respiration

Structural heart Chronic HF
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Oxidative stress

Congestion 2 End organ dysfunction




Bedside assessment

Congestion
Estimated PCWP 2 22 mmHg

Warm and Dry Warm and Wet

Cold and Dry Cold and Wet

Adequate perfusion
Estimated Cl 2 2.2 LPM/m?

Bedside assessment(3)

Clinical Examination of Patients with Symptomatic Heart Failure

e e

Assess for Congestion

Any of these*

VD HIR Cool lower extremities
Bilateral leg edema”  Orthopnea Narrow pulse pressure
Ascites” Bendopnea

Valsalva square-wave

If inadequate respanse
“Note: to diuresis, consider low
1. 70-75% of patients with right-sided congestion will Cheven thauglh thooght
h. levated PCWP warm.
ave elevate
2. ~Especially with JVD
3. If creatinine rises with diuresis and JVP persistently
elevated, consider elevated RAP/PCWP ratio (20.67,
“Right-Left equalizer” pattern).
Thibodeau, 1T, et al. J Am Coll Cardiol HF. 01B:6(7):543-51.

9

Diagnostic measurement

Class Level

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 diagnasis and treatment of acute and chronic heart failure 2023
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Bedside assessment(2)

Elevated RAP JB‘i’I:teralpedal edema

Ascites

Square wave response

Normal LV and RV

Isolated elevated RV

filling pressure filling pressure

Isolated elevated LV Elevated LV and RV

Elevated PCWP

filling pressure filling pressure

Diagnostic measurement

Recommendations Class Level

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 C
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
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Phase of acute HF management

Vulnerable phase Late phase

Trajectory Check
(ongoing)

Focus of Care

Transition to Oral Discharge First

Therapies Follow-up
Visit
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Initial management of AHF

Inotropes and/or vasopressors used to
treat AHF

i
H
e e v
inital €0-120 min) B Puciirye
1 Infections
T Tamponads
)
Further treatment”
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Common hemodynamic in Cardiogenic Shock

Pre-shock state Pre-shock state
Parameter Normotension Hypotension
hypoperfusion Normoperfusion

LV dominant RV dominant

Systolic BP (mmHg) >90 <90 <90 <90 <90
CVP (mmHg) Variable Variable <14 >14 >14
PCWP (mmHg) Variable Variable >18 <18 Variable
CVP/PCWP Variable Variable <0.86 >0.86 >0.86
PAPi Variable Variable >1.5 <15 <15
Cardiac index <2.2 222 <22 <22 <22
SVR (dyne-s/cm) > 1600 800-1,600 800-1,600  800-1,600 800-1,600

CPO (W) Variable Variable <0.6 <0.6 <06
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Diuretic resistance
After R/O cold phenotype B°|U$+Iv drip zomg/hr

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

l Failure to achieved UOP or Una goal

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

Hypomagnesemia: K-sparing or Vaptan
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Cardiogenic shock

SCAIl Stages of Cardiogenic Shock

Ercormad oy AC. AHA. SOCM, wd 5T8

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

mmol/|

|

Titration

GDMT 2024

SGLT Inhibitors
ARNI or ACEI/ARB
bata-blockers

function, heart rate, cost

[Personalize to fill gaps
Chranic HE on Cwiich RAS inhlbitas 1s

partial GDMT

on discharge

@
ider L Loop diuretic plan

Taution requil
)

RA

Re-evaluate
Clinical status, Consider long-term|

diagnoses. thersples |
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The RV same as The LV

Acute Pulmonary Embolism

Highest risk VTE PrEIoad

Afterload | RV

Contractility

The RV same as The LV

Acute Pulmonary Embolism

Acute loading event

RVQ»RVQ

High compliance

Acute Pulmonary Embolism

X Sympt d Si
Loop of Death - ymptoms an 'gns

Symptom Signs
Afte rI o a d Dyspnoea Tachypnea
Chest pain, especially pleuritic Tachycardia
B Cough VD
eget Leg swelling and pain Low grade fever
Hemoptysis Accentuated P2
Afte rI o a d Anxiety Leg edema, erythema, tenderness
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Acute Pulmonary Embolism

Acute Pulmonary Embolism

Early reperfusion

 Admiistr Parapic 80 kg b +
* ECG: exchuda ACS. look for RV strain

+ Echocardiography, axcluds sierrative cardoe causes confrm Y T . —— - Bedside TTE®
dystuncaont s frsispatm - il

+ Grygen, Ringers ctare or normal saine 200-500 o . = )

+ notropes andior vasoprasors A

RV dyshunction’s
* M necessary, mtubation. machunical ventlation <

1 Yes
ol cabilization *
; [ (X e o 7 o CTPA mmsdiataly avaiabl
" Consider ECHO. g 7, ] »
) .
. L] : Yes
CTPA: Confirm PE A Gt e . O R
- n - s < s v
Repariusion therapy CTPA
3 - e ok Dgpar i
ECMO i sbckure wd | positive Negave
comramdiaton il L ®
o thrambolyuc trexmens . - J . e
s N = - »
- v v
] [ Saseeh for ather causen of o Temes | Sesrch for ot
Surgical or catherer Thrombolysis whock or inaisity righ-risk PE* neck er
e —
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Acute Pulmonary Embolism
Probability

Assess clinical probability of PE
Choicl jodgment orprediction ke

Acute Pulmonary Embolism

D-dimer

Plasma D-dimer measurement, preferably using a highly sensitive assay, s recommended in outpatients/emergency depart-
v v ment patients with low or intermediate clinical probability, or those that are PE-unlikely, to reduce the need for unneces-
Lowfntermedite dinicl prosatiley Hah dinialprobadiley 101~ 1001221 TT AT
or PE unliely or PE By sary imaging and irFadiation.

As an alternative to the fixed D-dimer cut-off, a negative D-dimer test using an age-adjusted cut-off (age 10 pgiL.in

|
Dedimer patients aged >50 years) should be considered for excluding PE in patients with low er intermediate clinical probability.
; J or those that are PE-unlikely,"™
b " As an altemative to the fixed or age-adjusted D-dimer cut-off, D-dimer levels adapted to clinical probability® should be:
et pesitive o
| | considered to exclude PE."
v v
CT angiography T angiography D-dimer measurement is not recommended in patients with high elinical probability, as a normal result does not safely
== | exclude PE. even when using a highly sensitive assay.™* ¢
T — | | g 2 highly .
' ' ‘ v
no PE PE confirmed" no PE PE confirmed"
' '

= R No treatment® et
No treatment! Treatment' or investigate furthert Urireks
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Acute Pulmonary Embolism

Acute Pulmonary Embolism

Radiation Issues’
o Radiaticn offective dose 310

Weaknessesflimitations
cTea « Readily avallable around the clock inmost = Radiation exposure

centres o Exposure to jadine contrast msv

I

[
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RV strain

Repolarization abnormality

R el e Ca R T Fe e s e T U e TR e T Al
I— 1S tachy AT —

Planar
VIQ scan

VIQ SPECT

Pulmonary
angiography

& Excellent accuracy

.

Oy

Strong validation in prospective manage-
ment outeome stud

Low e results (3 5%)
May provide alternative diagnosis if PFE

excluded

Short acquisition time

Almost no contraindications
Relatively inexpensive
Strong

ment outcome studies

Almost no contraindications

Lowest rate of non-diagnostic tests (<3%)
High accuracy accarding to avalable data

Binary interpretation (PE' v ‘no PE')

{ gold sandard

imited use in iodine allergy and
hyparthyroidis
risks in pregnant and breastfesding

contraindicated In severe ren

jlure
Tendency to overuse because of easy

accessibiity

Clinical relevance of CTPA diagnosis of
subsegmental PE unknemwn

Mot readily available in all centres
Interobserver variability in interpretation
Results reported as likelihood ratios
Incanciusive in 50% of cases

Cannot provide alternative diagnosts if PE
esceluded

Varability of techniques
Variability of diaghostic eriteria
Cannot provide alternative diagnasis if PE

exeluded

Mo validatian in prospective management
outcome studics

Invasive procedure

ot readily available in all centres

- sig
o young female breast tissue

o Lower radiation than CTPA.

effective dose ~2 mSv®

® Lower radiation than CTPA,
effective dose ~2 mSv®

® Highest radiation, effective
dose 1020 ms:
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Acute Pulmonary Embolism

PATIENT WITH ACUTE PE

« Adevinister herapin 80 1UMkg iy,
 ECG: exclude ACS, look far RY scrain

« Echocardiography: anckude akernative Gardisc cauner, confirm RY
dpsfunctiont

“ Onygon, Ringer's lactate o¢ normal saline 200-500 mi (.

- Inotropes andlor vasoprustor

- I necassary: ineubation, machanical venciation

.
it @ s @ v e, Conuder ECMO
. !
. CTPA: Confirm PE
. TP O gy
= | [pe— . |
i e Surgical o catherer Thrembolysis
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Acute Pulmonary Embolism

PATIENT WITH ACUTE PE

Inotropes used to treat high risk PE

0 Cutica o or e AT, @ ommsicrion
NSRS COMORMETY ONTTEGRCTIA

08 N @ @

FARLY DiscHARGE
HOSPITAUZE g TagaTMENT

Acute Pulmonary Embolism

PATIENT WITH ACUTE PE

[r———

B cumicaL oo ot s, @ oo voayn wwers WY dpacoonca  Devsd o
OA R CorOABOTY ONTTY O TR TRorCTPAY  tropenia

L eauze | AMYDISCHANGE
ey HOME TREATIENT

No other reasons for
Perform troponin test ‘ hospitalization?®
Family or social support’
Easy access to medical care?

Troponin positive Troponin negative: E =
o+ BY aysimcion; ra 21 not true Yes, all true
HOSPITALIZE EARLY DISCHARGE

HOME TREATMENT
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Acute Pulmonary Embolism

Pulmonary Embolism Severity Index
Original
wversion™*

Class I: <65 points.

very low 30 day mar-

nality risk (0-16%)  (95%.C10.0-2.1%)

Class 118685

points

low mortality risk

(17-35%)

Class I1l: 86105

1 polint(s) = 30
points day mortaky risk
moderate mortality 109% (95% C1
ik (32-71%) 85-132%)
Class IV: 106125

points

igh mortay isk

(40-11.4%)

Class V:>125

points

very high moctaliy

risic (100 245%
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Acute Pulmonary Embolism

Treatment in non-high risk PE

Recommendations Class®  Level®

Parenteral anticoagulant in non-high risk PE

Initiation of anticoagulation

Initiation oagulation is recommended

without detay in patients with high ar inter

mediate clinical peobability of PE,* while diag:

nostic workup s in progress.
H amticoagulation is inftiated parenterally.
LMWH or fondaparinux is recommended
(over UFH) for mast patients #4397 311
When ol anticoag:
patient with PE who is

ion is started ina
igible for a NOAC
(apivaban, dabigatran, edesaban, or rivaroxa
ban), a NOAC is recommended in preference
to 2 VKA T I1

When patients are treated with a YKA, over-
Lapping with parenteral anticoagulation is rec-
ommended unil an INR of 2.5 (range
2.0-3.0) is reached,”'*'*

NOACs sre not racommended in patients with

g during

with antphospholipd

anubody syndrome.
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Acute Pulmonary Embolism

Treatment in non-high risk PE

Recommendations

Initiation of anticoagulation
Initiation of anticoagulation is recommended
without delay in patients with high or inter-

mediate clinical probabiity of PE.” while diag:
nostic workup &

progress.

Hanticoagulation Is initiated parenterally,
LIMWH or fondaparinux i recommended

{over UFH) for most patients.

When oral anticaagulation is started in a
patient with PE who is eligible for a NOAC

(apixaban, dabigatran, edoxaban, or rivaroxi:

ban), & NOAC is recommended in prefornce

When patients are treated with a VKA, aver-
Iapping with parenteral anticoagulation is rec-
ommended unti an INR of 2.5 (range
2.0-3.0) is reached 1111

NOACs are not recommended in patients with
severe renal imparment.? during pregrancy and

lactation, and in patients

anvphaspholipid

antibody syndrome.
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Acute Pulmonary Embolism

Estimated risk for long-term. Risk factor category

recurrence® for index PE®

Examples®

Recammendations
Initiation of anticoaguiation

Initiation of anticoagulation is recommended

without delay in patients with high ar inter
ate clinical probability of PE.” while diag:

tic workup s in progress.
H anticoagulation is inftiated parenterally,
LMWH or fondaparinux is recommended

(over UFH

far mast patients
When ol anticaagulation is started in a
patient with PE who is eligible for a NOAC
(apixaban. dabigatran, edoxaban, or rivaroxi-
ban), 8 NOAC is recommended in preforance
toa VKA

When patients are treated with a VKA, over-
Lapping with parenteral anticoagulation is rec-
ommended until an INR of 2.5 (range
20-3.0) is reached. %14

NOACs are not recommended in patiems with
severs renal impairment.? during pregrancy and

lactation. and in paticrts with antiphaspholipd

sntibody syedron

Treatment in non-high risk PE

Acute Pulmonary Embolism

Reperfusion therapy in non-high risk PE

Reperfusion treatment
Rescue thrombolytic therapy is recommended
for patients with b

on anticasgulation treatment

As an alternative to rescue thrombolytic ther-
apy. surgical embolectormy® or percutaneaus
catheter-directed treatmen” should be can-
sidored for patients with hacmodynamic dete-

Fioration on anticoagulation treatment,

Recommendations

IVC filters should be considered in patients
with acute PE and absalute contraindications
to anticoagulation,

IVC filters should be considered in cases of PE

recurrence despite therapeutic

anticoagulation.

20/11/2024

la (=

Intermediate (3-8% per year)

Transient or reversible factors
associated with SI0-fold increased risk
for first (index) VTE

Mon-malignant persistent risk factors

Mo identifiable risk factor

« Long-haul flight

« Inflammatory bowal dise
- Active autoimmune disease

« Minor surgery (general anassthesia for <30 min)
= Admission to hospital for <3 days with an acuce illness
- Oes:
* Pregnancy or puerperium
+ Confined to bed out of hospital for 23 days with
an acute iliness
= Log Injury (without fracture) associated with reduced
mobi ays

Acute Pulmonary Embolism

Acive'  Sewdy Comparison Mo. patients
d
n Paccbon.0 n4 1%
150mg b
REMEDY!  Waririn (NR2-3) 2854
wohin  ENSTEN 156
145
Agoatar’  AMPUFY Placebo. M6
Extens ASmgbidw
A28 mghid*
s WARFASA ebe 0
ASA D0
ASPRE Pacsborn a
ASA 100 mg oty
SURVET Paceto a7
S22

VTE rate

%

Major or CANM
blasding in active®
sroup (HR; 95% €N

2-580)

(054,041-071)

(159.054.249)

(116 047

(057,0.14-688)
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Acute Pulmonary Embolism

Extended oral anticoag
0INIA7I41-28)

identifiable risk factor.

with 3 persistent risk factor other than antiphospholipid antibady syndrome.

with a minor transient or reversible risk factor.”

ion of indefinite duration should be considered for patients with a first episode of PE and no

Extended oral anticoagulation of indefinite duration should be considered for patients with  first episode of PE associated

100521853

Extended oral anticoagulation of indefinite duration should be considered for patients with a first episode of PE associated

la

e -
c
c

Patients in wh: it i

=

with at least one previous episode of PE or DVT) not related to a major transient or reversible risk factor.

Oral anticoagulant treatment of indefinte duration is recommended for patients presenting with recurrent VTE (that s,

Oral anticoagulant treatment with a VKA for an indefinite period is

for patients with anti

1 B

body syndrom 2l
—_— s —

Acute Pulmonary Embolism

Clinical setting
Subsegmental PE

Incidental PE

Management of acute PE in
a patient with active
bleeding

Suggested management”
Single subsegmental PE in an outpatient without cancer and with-

out proximal DVT.
® Clinical surveillance.

Single subsegmental PE in a hospitalized patient, a patient with
cancer, or if associated with confirmed proximal DVT:

& Anticoagulant treatment.

Multiple subsegmental P!
® Anticoagulant treatment.

If single subsegmental PE:
& Proceed as above.
In all other cases:

Anticoagulant treatment

bleeding has ceased and the patient is stabilized, and remove

the filter as soon as anticoagulant treatment is resumed.

Insert inferior vena cava filter (preferably retrievable)

Reassess the possibility of anticoagulation as soon as the
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Acute Pulmonary Embolism

Treatment in elderly and frailty

20/11/2024

Acute Pulmonary Embolism

Treatment in oral contraceptives

PE diagnosis and anticoagu- @ Assess clinical probability of PE as in the non-frail patient, but

lation in the elderly, frail caution needed in the nursing home setting as clinical predic-
tion rules may be unreliable.””
o Generally prefer NOACs over VKAs in elderly and frail

patients, but observe the following:

patients, and patients with

polypharmacy

a. Avoid NOACs in patients with severe renal impairment.”
b. Consult the drugs' summary of product characteristics
and the updated European Heart Rhythm Association
guide'” for possible interactions berween NOACs and

the patient’s concomitant medication.

® Reassess, at regular intervals, drug tolerance and adherence,

hepatic and renal function, and the patient’s bleeding risk
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Acute Pulmonary Embolism

Treatment in cancer

Anticoagulation in the If cancer still active:®

patient with PE and cancer, e Continue anticoagulation LMWH or, alternatively, edoxaban
after the first 6 months or rivaroxaban, as recommended in section 8.4
If cancer in remission:
e Continue oral anticoagulation (NOAC or VKA); alternatively,
consider discontinuing if the bleeding risk is high.
* In either case, periodically reassess the risk—benefit ratio of

continuing/resuming anticoagulation.
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Acute Pulmonary Embolism

Arvicoaguice

CTEPH after PE

FOLLOW UPAT 3-6 MONTHS:

Symptom or RF

Yer | Dysonoas smdier unctionsl Imitagonl o
v .
TE AsSEsS
Determine probs Risk faczors for CTEPH;
h [
i i e wetociey {en)

: e
e
C e V/Q scan
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Duration of anticoagulation If patient was taking an oestrogen-containing contraceptive, and

in a young female patient especially if PE occurred in the first 3 months of initiation of
suffering acute PE while on contraception:
oral contraceptives ® Discontinue hormonal contraceptives after discussing alterna-

tive methods of contraception; consider discontinuing antico-

agulation after 3 months.
Treatment in pregnancy

Long-term management of ® Anticoagulant treatment with LMWH throughout pregnancy
a patient who suffered PE and >6 weeks post-partum.
during pregnancy o No NOACGs during pregnancy or lactation!

® Advise patient on the need for prophylaxis with LMWH in

case of future pregnancies.
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Acute Pulmonary Embolism

Treatment in cancer

Recommendations.

For patients with PE and cancer, weight-adjusted subcutaneous LMWH should be considered for the first 6 months aver
VKA 10X

Edoxaban should be considered a5 an alternative to weight-adjusted subcutaneous LMWH in patients without gastrointes- .
tinal cancer.’®

R should

as an alternative to i LMWH in patients without gastroin-

= lia <
testinal cancer.”

For patients with PE and cancer, extended anticoagulation (beyond the first 6 months)® should be considered for an indef- a B
inite period or until the cancer is cured '™

I patients with cancer, management of incidental PE in the same manner as symptomatic PE should be considered, if it

involves segmental or more proximal branches, pl vessels, or a single vessel in associa- a B

tion with proven DVT. 77"
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What is IE

Infections involving

the heart valves




What is the

Prevalence of IE i
clinical practice?
Less than 1 %
15 %
510 %

. Above 10%

Pathogenesis

Abnormal endocardial structure

Virulence factor

Pathogenesis

Virulence factor: Adhesin

S.aureus , Streptococci and enterococci

20/11/2024

Pathogenesis

Host

7\

Pathogen = Environment

Pathogenesis

Abnormal endocardial structure

Non-bacterial thrombotic endocarditis

Predisposing factor

Patients Admitted
Directly fa Study

Sites Oniy®
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Predisposing factor

No. (%) of Patients® (%) o nits?

Region i Region ‘
i P Value for i T P Value for
Direclly lo Study ~ North South the Difference Direclly o Study ~ North Soulh the Difference
Total Cohart Sites Only" America America Europe Other Between Regions Total Cohort Sites Oniy" America America Europe Other Between Regions
Vegetation present 24062764 (87) 13251545 (86)  500/504 (89) 223/254 (BB) 104171201 (87) 612/715 (86) Vegetation present 2406/2764 (67)  1325/1545 (86) 223/254 (88) 1041/1201 (87)  612/715 (86)
v 524/1535 (34)  198/593(33) 117/252(46)  460/1189(39) 256/707 (36) AV 103172741 (38) 524/1535 (34) 198/593 117/252 (46)  460/1189(39)  256/707 (36

)
B40/1534 (42)  253/503 (43) 10W/252 (41)  474/1188(40) 295/707 (42) WV Regurgitant > Stenosis 11252740 (41) 640/1534(42) 253593 (43) 103252 (41)  A74/1186(40) 205,707 (42)
v

3232741 (12)  ATTHS34(12) 1077593 (18) 1R52(7)  129/1189(11) 69707 (10) 3232741(12)  \TH1534(12)  107/593(18)  18/252(7)  129/1189(11) 697707 (10)
2012739 (1) 1111534 (0.7) 8/593 (1) 5252 (2) THI87(08)  8707(1) PV 292739 (1) 11/1534{0.7) 8/593 (1) 5/252 (2) TI187 (0.6) 9707 (1)
Complications Complcations
Stroke 4622727 (17) 225(1528 (15)  118/585 (20)  37/252(15)  199/1169(17) 108711 (15) Stroke 462/2727 (17) 225/1528(15)  118/505(20)  37/252 (15)  199/1168(17) 108711 (15)
Embolization, nonstroke 6112709 (23) 3241524 (21)  139/587 (24)  46/251(18)  295/1163(25) 131/708(18) Embolization, nonstroke 611/2709(23) 32411524 (21)  130/587 (24)  46/251(18)  285/1163(25) 131/708(19)
CHF 876/2713 (32) 41411527 (27) 97/249(39)  383/1162(33) CHF 876/2713 (32) 4141527 (27)  207/591 (35)  97/249(39)  3BI1162(33) 189/711 (27)
Intracardiac abscess 3802707 (14) 17671522 (12) 487250 (19) 1561157 (13) ( ; Intracardiac abscess 3092707 (14)  1761522(12)  101/500(17)  48/250(19)  156/1157 (13) 710 (12)
Persistent positive blood culture  251/2699 (9) 1311515 (9) 7250(3)  82MIS3(T)  SATI0(E) < Persistent positive blood culture 251,269 (9) 131/1515(9)  124%586(21)  7/250(3) B2 (7) 710 (5)
New conduction atnormalily 21712695 (8) 1001511 (7) 70591 (12)  25250(10)  72M152(B)  SO702(7) 3 New conduction abnormairy 21772695 (8) 100/1511 (7) T0591(12) 2550 (10)  721182(6)  50M02(7)
Treatment/outcome Treatment/outcome
Surgical therapy 1335/2760 (48) 57411549 (37)  268/595 (45) 141/252 (56)  B13/1210(51) 313712 (44) Surgical therapy 1335/2769 (48) 57A/1549(37)  268/595 (45) 1417252 (56)  B13/1210(51) 313712 (4d)
In-hospital mortality 4902774 (18) 2741555 (18)  108/596(18) 43254 (17)  231/1210(19) 108714 (15) In-hospital mortality 4902774 (18)  274/1555(18)  10B/S96(18)  43/254(17)  2311210(19) 108714 (15)

Clincal Presentation Eiology, and Outcome ofInfective Endoeardisin the 215t Century, The nternational Collaboration on Endocardits-Prospective CohortStudy. ARCH INTERN MED/ VOl 85,2009 ClinicalPresentation,Etology, and Outcome of Infecive Endocardits i the 215t Century, The Iternational Collaboration on Endocarditis—Prospecive Cohort Study. ARCHINTERN WED/ VOL163 (10,51, MR, 2009

Organism in IE

Braundwald's textbook of cardiovascular disease INATIVE VALVE PROSTHETIC VALVE

Pathogenesis

HEALTH CARE-ASSOCIATED IE (%) BRYE®)  LATEED)
(a=140) 350/

Abnormal endocardial structure

Non-bacterial thrombotic endocarditis

INTRAVENOUS
COMMUNITY- DRUG USERS.
ACQUIRED IE (%)  NOSOCOMIAL  NON-NOSOCOMIAL  WITH IE (%)
ORGANISM (n=1201) (n=370) (n=254) (n=1237)

Staphylococcus aureus: 2 6
Coagulase-negative staphylococci 6 1 15 3 28 20
Enterococcus species 10 14 16 5 10 13
Viridans group streptococe 6 10 3 10 1 1
Streptococcus gallolyticus* 10 3 3 1 1 7
HACEK 3 0 0 0 0 2
Fungi 0 2 2 1 6 3
Other 13 7 10 7 6 15
Negative blood culture 1" 7 5 5 14 10
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Total Cohort — CoNS
Cause of it (N=2781)

Staphylococeys aureus 869(31)
Coagulase-negative 304 (11)
staphylococcus
Viridans group streptococci 483 (17)
Streptococeus bovis 165 (6)
Other streptococci 162 (6)
Enterococcus species 283 (10)
HACEK 44(2)
Fungi/yeast 45(2)
Polymicrobial 28(1)

v T
Negative culture findin 277 (1 2012 2014

Epidemiological Trends of Infective Endocarditis. Ufr?:: Eelliitioe 151 140) Calendar ysar Age group

Mayo Clin Proc. 2010;85(5):422-426 )
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Heart murmur
New murmur
Changing murmur
Neuro sign

Splenomegaly

Organism in IE

Signs in IE

% Affect Sign % Affect
Petechiae
Sphinter hemorrhage
Janeway lesion
Osler nodes

Roth spot

Vegetation
Local extension
Myocardial abscess

Myopericarditis

Symptom

Chill
Weakness
Anorexia
Headache
Dyspepsia
Cough

20/11/2024

Symptom in IE

% Affect Symptom % Affect
Weight loss
Myalgia/arthralgia
Stroke
Confusion
Edema
Chest pain

Abdominal pain

Heart

[¢\' I E Vascular

Spleen Kidney

Musculoskeletal

I E Vascular -e Mycotic aneurysm

Rupture?
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IE

Renal abscess

Infarction Musculoskeletal

Glomerulonephritis
Septic arthritis Osteomyelitis

I E Roth spots I E

Meningitis
Spleen Stroke
Abscess

Infraction

Janeway lesion Osler nodes Petechiae

Septic emboli

Skin

3 IE

Pneumonia
Lung

Empyema
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Who should concern?

Following situation Definite IE

. Pathological criteria
1. New regurgitant heart murmur « Microorganisms demonstrated by culture or on histological examination of a vegetation, a vegetation that has embolized,
o an intracardiac abscess specimen; or
+ Pathological lesions; vegetation or intracardiac abscess by histological examination showing active endocarditis

2. Embolic event of unknown origin Clinical criteria

* 2 major criteria; or 1 major criterion and 3 minor criteria; or 5 minor criteria

. . Possible IE
3. Sepsis of unknown origin

4. Fever with something !!!

rapy for
« No pathological evidence of IE at surgery opsy, w tic the days; or
« Does not meet criteria for possible IE, as above

ESC Guidelines on the prevention, diagnosis,and treatment of infective endocarditis 2009 ESC Guidelines on the prevention. diagnosis.and treatment of infective endocarditis 2015

Imaging test in IE

Major criteria

Blood culture positive for IE
« Typical pathogen from 2 separate blood cultures False positives in < 3 months
* Persistently positive blood culture after cardiac surgery
* Single positive blood culture for Coxiella burnetii or phase | 1gG valve or cardiac implanted electronic patients with CIED False-negatives with
Imaging positive 5 5 4 a antibiotics for several days
" devices and negative or Can identify source of P " ) L
* Echocardiography N N N N Limited diagnostic precision
o N . . FDG-PET inconclusive phy bacteremi ; n

« Abnormal activities around site of prosthethic implantation - " 8 § y in native valve IE
P from CT Patients with persistent bacteremia and Better than echocardiography

aravalvular leakage from ! ersISient ¢ . Dietary carbohydrate

negative CT to identify nidus of for intracardiac abscesses

N . . N N restriction
Minor criteria infection for source control and pseudoaneurysms 12-24 hours before study

condition, or injection dru; Expensive, limited availability
Long study duration

arterial emboli, septic pulmonary infarcts, infectious Le.eulfocyte Same as FDG-PET Same as FDG-PET Expensive, limited availability
d scmtlgraphy Radiation exposure

When to consider Advantages Limitations

Suspected IE in patients with prosthetic Increases sensitivity in

1ot meet a major criterion

Echocardiography in IE Suspected IE

Role of echocardiography

1. For Diagnosis
Prosthetic Negative
valve diagnosis TTE
}
3. During intra-operative surgery High
suspicious?
4. For follow up at treatment completion No |

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

2. For follow up medical treatment




Echocardiography in IE

Recommendations Class Level

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

TOE is recommended in all patients with clinical suspicion

of IE and a negative or non-di ic TTE.

TOE is rec ded in p s with clinical suspicion of IE,

when a prosthetic heart valve or an intracardiac device is B
present.

Echocardiography should be considered in S.aureus E. faecalis, lla B
and some Streptococcus spp.bacteraemia

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

ATB Treatment in IE

Recommendations Class Level

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

Penicillin G 12-18 millionc U/day i.v. either in 4-6 doses
Amoxicillin 100-200 mg/kg/day i.v. in 4-6 doses
Ceftriaxone 2 g/dayi.v.in 1 dose

Gentamicin 3 mg/kg/dayi.v. ori.m.in 1 dose

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

ATB Treatment in IE

Recommendations Class Level

NVE due to non-HLAR Enterococcus spp., the combination of ampi with ceftriaxone for 6

weeks or with gentamicin for 2 weeks is recommended using the following doses:

Amoxicillin 200 mg/kg/day i.v. in 4-6 doses
Ampicillin 12 g/day i.v. in 4-6 doses
Ceftriaxone 4 g/dayi.v. in 2 doses

Gentamicin 3 mg/kg/day i.v. ori.m.in 1 dose

ESC Guidelines on the prevention. diagnosis.and treatment of infective endocarditis 2023
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ATB Treatment in IE

Recommendations Class Level

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

Penicillin G 12-18 millionc U/day i.v. either in 4-6 doses
Amoxicillin 100-200 mg/kg/day i.v. in 4—6 doses

Ceftriaxone 2 g/dayi.v. in 1 dose

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

ATB Treatment in IE

Recommendations Class Level

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

Cloxacillin

12 g/day i.v. in 4-6 doses
Cefazolin 6 g/dayi.v. in 3 doses

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

Cloxacillin 12 g/day i.v. in 4-6 doses
Cefazolin 6 g/day i.v. in 3 doses
Rifampicin 900 mg/day i.v. or orally in 3 equally divided doses

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

ESC Guidelines on the prevention. diagnosis.and treatment of infective endocarditis 2023
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ATB Treatment in IE

Recommendations Class Level

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

Amoxicillin 200 mg/kg/day i.v. in 4-6 doses
Ampicillin 12 g/day i.v. in 4-6 doses
Ceftriaxone

4 g/dayi.v.in 2 doses

Gentamicin 3 mg/kg/dayi.v. ori.m.in 1 dose

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




ATB Treatment in IE

Recommendations Class Level
In patients with community-acquired NVE or late PVE (212 months post-surgery), ampicillin in combination with
ceftriaxone or with (flu)cloxacillin and gentamicin should be considered using the following doses:
Cloxacillin 12 g/dayi.v. in 4-6 doses
Ampicillin 12 g/day i.v. in 4-6 doses

Ceftriaxone 4 g/dayi.v. in 2 doses

Gentamicin 3 mg/kg/day i.v. ori.m.in 1 dose

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

Surgery in IE
Heart failure

« Refractory pulmonary edema or cardiogenic shock Emergency
. 24 hour

Uncontrolled infection

e 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

Surgery in IE

» Coma

» No meaningful recovery

» Severe comorbidities

» Stroke with severe damage

ESC Guidelines on the prevention. diagnosis.and treatment of infective endocarditis 2023
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Treatment of IE

Phase Guideline to use

o Complications occur during this phase
(O FLTE| WL EERWESRIER . preferred inpatient treatment during this phase
« Consider OPAT if: oral streptococci or Streptococcus bovis with native valve with no complication

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

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

Surgery in IE

Heart failure

Urgency
* Symptoms or signs of poor hemodynamic tolerance 3-5 days

Uncontrolled infection

* Local uncontrolled infection
e 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

Prevention of IE

Undergoing oro-dental procedures

Recommendations Class Level

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

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

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

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




Prevention of IE

Undergoing oro-dental procedures

Recommendations Class Level

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. C
After surgical repair, in the absence of residual defects or valve prostheses,

antibiotic prophylaxis is recommended only for the first 6 months

Antibiotic prophylaxis is recommended in ventricular assist devices lla C

Antibiotic prophylaxis may be considered in recipients of heart transplant [15) C

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

%" Prevention of IE

Single-dose 30-60 min
before procedure A q q
Generalize advise for reduce risk of IE
Adules Children Patients should be encouraged to maintain twice daily tooth cleaning and
Noallergyto  Amaxicllin 2 g orally 50 mgkg orally to seek professional dental cleaning and follow-up at least twice yearly
penicilin o Ampicilin 2gim  S0mgkgiv.orim | for high-risk patients and yearly for others.
L) L Strict cutaneous hygiene, including optimized treatment of chronic skin
Cefazolin or tgim  SOmghgliorim | oo
ceftriaxene oriv. : ;
Allergy to Cephalexin™® 2gonly  SOmgkgorally Disinfection of woumds
penicillin or Azithromyein or 500 mg 15 mghkg orally Curative antibiotics for any focus of bacterial infection.
ampicillin clarithromycin orally No self-medication with antibiotics
Doxyeycline 100 mg <45 kg, 22 mghg Strict infection control measures for any at-risk procedure.
iscouragement of plercing and tattooin
orally ; unll;ﬂ = = e 5
>4 100 m
:m, " | Limitation of infusion catheters and invasive procedures. when possible.
Cefazolinor fgim  SOmghgiv.orim | Strictadherence to care bundies for central and peripheral cannulac
cefiraone” o b should be performed
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Prevention of IE

Recommendations Class Level

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

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

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

ESC Guidelines on the prevention. diagnosis.and treatment of infective endocarditis 2015
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Thank you for your attention




