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H: Hemophilus Species
A: Actinobacillus A.
C: Cardiobacterium H.
E: Eikenella C.

K: Kingella K.
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PATHOGENESIS ¢ gl Gaad (i
IE J) &Gigan uadi 8 iVl 4y il
Jisvalve dI 8 s (2 e 253 5 4a8i Llle o35 Endothelial injury of the valve 25> 5 sa
Rheumatic heart disease (Le«Y')
Or Mitral valve prolapse
Or congenital heart disease
Or Aortic Valve disease
i
Enhancement of platelets aggregation
HILLLLN
Formation of platelets - fibrin clots
HILLLLN

Formation of Sterile micro thrombi attached to the valve

»  Occurrence of bacteremia with the bacteria entering the circulation through certain route e.g ¥ 3™

# Dental procedure /poor dentition/interventional procedure as in
Strept.viridans IE

# infected needles as in Staph. aureus IE in VDU patients

# Intra-vascular catheters (indwelling catheters (CVC & hemodialysis catheter

# Prescence of intra-cardiac Foreign body: Prosthetic valve (common, devices e.g pacemakers, LVAD :
uncommon )

i

> Adherence of the bacteria to the sterile microthrombi , then Colonization forming " Infected thrombi
attached to the cusp called " VEGETATIONS "
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Vegetations = the hallmark of IE

iy
Local destructive effects in the valves and paravalvular structures and Prosthetic valves
il
Valves: perforation of the cusps and acute damage leading to
“ACUTE VALVE REGURGE”
- Mitral valve: new mitral Regurge
- Aortic valve: new Aortic Regurge

- Tricuspid valve: new Tricuspid Regurge .
If the patient has Prosthetic Valve

Vegetations --> new partial dehiscence

Il.  Para-valvular structures: formation of abscesses especially if {IE} caused by STAPH infection ::--

- perivalvular abscess

- Aortic root abscess

Systemic effects /complications Of Infective Endocarditis (IE)

NN Y
- Vascular phenomena

- Immunologic phenomena

» Vascular phenomena include
A. If Left - sided { IE }

1) Embolic complications >>> Ischemic stroke (infarction)/TIA

2) Mycotic aneurysms in the Cerebral blood vessels, if rupture >>> Intracerebral hemorrhage
3) septic emboli to™

[J Brain: Brain abscess
"1 Spleen: Splenic abscess

1 Kidney: Kidney abscess
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B. If Right sided { IE }
< septic pulmonary infarcts

N\
Multiple cavitary lesions & abscesses in the lungs

C. other vascular phenomena (occur in both Left and Right IE)
1) Splinter Hemorrhages ( nails of the hands' fingers )
2) Conjunctival hemorrhages
3) Janway lesions ( palms)

» Immunologic phenomena_ { reaction of the immune system to the infection }

i

"1 Glomerulonephritis
1 Osler's nodes (pulps of fingers)

1 Roth's spots in the retina

Risk Factors for I1E
t % IE d 4 o el daai ¢ Risk factors osha Jelse 2sn s e Y5 IE - Jb Glay ¥ adllll ad &)

A. Pre-existig cardiac disease:

- Rheumatic heart disease - Mitral valve prolapse

- Congenital heart disease - Aortic valve disease e.g. Bicuspid aortic valve
- Hypertrophic cardiomyopathy HCM
< Insuch patients, The bacteria enter the body after high risk procedures:
# Most important: Dental procedure
# Upper & lower resp. tract procedures : e.g bronchoscopy
# endoscopy

Previous IE

Prothetic valve

IV drug users

Indwelling catheters (e.g CVC)

Intracardiac devices (e.g pacemaker and LVAD.
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¥ oasll pal el K

The presentation may be acute
(Onset within 2 weeks with Prominent marked symptoms and deterioration (e.g Acute IE)

It may be sub-acute
(Onset within 2 - 4 weeks with less marked Symptoms)

+ Symptoms related to bacteremia :

e.0:
# Fever > 38 °c
# Constitutional e.g, myalgia, malaise, anorexia, weight loss
The patient might present with fever Of Unknown origin {FUO}.eg

Fever > 2 - 3 weeks without obvious Cause!!

+ Symptoms & Signs related to vegetations:

A) Features related to their local destructive effect
Acute valve regurge
» Symptoms of Left sided IE (MR & AR)
Dyspnea, orthopnea, palpitation
» Signs of left sided heart failur may be evident in severe MR or AR
Bilateral basal crepitations on the back, S3 gallop, increased JVP
» Signs of
- Acute mitral regurge due to IE
New murmer {Pansystolic murmer heard on the apex} J= ) oo 4dlisa
- Acute aortic regurge due to IE
New murmer {early diastolic murmer heard on the second aortic area on leaning forward}
» Right sided IE (Tricuspid) Features: -

Pansystolic murmer on the left Lower sternal area
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B) Systemic features related to vegetations :

> Embolic features :
. Leftsided IE:

» Ischemic infarction: sudden onset of focal neurological deficit (motor + Sensory £ CN + cerebellar)
E.g.: unilateral weakness, etc.

» TIA may occur

» Hemorrhagic stroke: sudden Focal deficit + headache + deterioration in the conscious level

» Septic emboli 3 ¥

# Brain abscess: features similar to strokes (differentiated by imaging)

# Splenic abscess: Vague left hypochondrial pain in the setting of features of IE (U/S & CT are diagnostic)
# Kidney abscess (rare): Vague loin pain + evidence of Pyuria in the setting of features of IE

Il. Right Sided IE :
S Septic emboli to the lungs --> cavitary lesions: features similar to pneumonia (productive cough with
purulent sputum not necessarily related to posture, chest pain)
In the setting of features suggesting Right Sided IE/Tricuspid often in IVDU patients ---> Imaging is
helpful

Features of Glomerulonephrtis:
(Hematuria £ proteinuria = oliguria) in the setting of IE, Acute kidney injury may occur.

+ Peripheral Stigmata of Infective Endocarditis

I. Hand signs :
# Osler nodules: pea -sized tender nodules in the pads of the fingers
# Splinter hemorrhages (tiny blood spots seen underneath the nails

# Janway macules: non tender small erythematous macules seen the
palms and/ or soles

Il. EYES:-
» Conjunctival hemorrhage
» Roth spots = red spots with white

Centers seen on fundoscopy

( Roth’s spot in endocarditis)
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Janeway lesion in infective endocarditis

A Janeway lesion (arrow) occurred on the palm in this patient with bacterial
endocarditis due to Streptococcus bovis. These lesions are macular, nonpainful,
and erythematous; they are located on the palms and soles.

Osler nodes in infective endocarditis

Osler nodes are tender papulopustules located on the pulp of the finger in a patient
with bacterial endocarditis caused by Staphylococcus aureus.
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¢ Infective Endocarditis A gaiis cis

¢ IE i (i Lelaatia ) Cilia gadl) L 4l
IE = Bacteremia + vegetations + Complications

bacteremia Jl g=dis plie <
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YYSIE J) oty Lgih 485 e L 35S0 L & e dnnall Ly iS0l1 e 63 Capas

Culture negative endocarditis Lesiy (52 4nbu de ) jall Cialla o : adssala
Causes ¥ 337 Ll
# Most common: prior antibiotic use
# HACEK group
# Brucella, Coxiella, Bartonella,
# Fungal IE
# Non-infective IE: caused by libman
Sack endocarditis in SLE,
Anti-phospholipid syndrome,
Marantic (malignancy) related endocarditis.
Janiy Wilase ¢ il sS4 Jasi 2 5Y « Vegetations J) casis lie <
Transthoracic ECHO {TTE}
L L <5 lse
Oscillating mass attached to valve cusps
Abscess s il (o sl (Saa s
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Partial dehiscence

o g b 4idie JI ) Lo alall 51 Trans-Esophageal ECHO(TEE) Jexia TTE JI (& 4nial 5 (e 52 Slalall
Jezd SOV LS
Assessment of valve lesion
O (sl g el OIS 13 La gead

Pre-existing cardiac disease




DR. HOSAM MOKHTAR INFECTIVE ENDOCARDITIS ... SIMPLE AND UPDATED
lie Liaall Alla 8 G Lelantia clbasnd <

+ |f lateralizations (focal deficits)

53 o gl (llie &l e dpadaia Jania
Hemorrhage (bl J s (e lus)

Gall dala Jsall aliie ye (ap) 435l (5 500 aaniS Gl
hyperdense hematoma

5
Infarction
(U=l e Yl eaclu A - YE amy jelan)

normal Ji (e 3e2) dayn uilaie (saley aigl jedam Gl Wl
Hypodense area 4x LxsJlbrain tissue

oX jelaw Brain abscess s L

S e e lean N ssbian o) sl aisly sl o8l yeda
J) Jias 4sils (Slal o ga (815 e uilaia aal 5 ()

& e brain tumor JV avda s (o) pall & aenY)edema
r|ng u\_u;t.:ﬂ\a_uan_a U:u‘)l\ 9 w\ L.é USS (6 Arua
. ==l enhanced lesion

Axial T1

Axial non-contrast




DR. HOSAM MOKHTAR INFECTIVE ENDOCARDITIS ... SIMPLE AND UPDATED

< if vague left hypochondrial pain
splenic abscess J) glie (asall s phadl e dgndaie Jiady o) U g Jac )

< if pulmonary symptoms similar to pneumonia or the patient known to be IVDU --> 33373

Chest radiograph of a patient with tricuspid valve endocarditis due to

Staphylococcus aureus Jee

CXR or better CT chest

septic J) lie
pulmonary emboli

q XY
Cavitary lesions

+

Consolidations

Note multiple cavitating lung nodules due to septic pulmonary emboli.

Basic labs + acute phase reactants Jesia | pa) =

ESR: elevated
CRP: high
CBC: leucocytosis = mild anemia
Urine analysis: search hematuria £ proteinuria to exclude GN.

RFTs
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¢ Landaiill davla ulee ol Ja

[[DUKE CRITERIA]]

Gsh Wl 83 W clalall (adlis aeny

MAJOR CRITERIA:

A) positive blood culture for IE (one of the following )

— Typical micro-organisms consistent with IE from 2 separate blood cultures
- Staph .aureus
- Strept.Viridans
- strept .bovis
- HACEK - group
- Enterococci

— persistently positive blood culture for organisms that are typical causes of IE ( at least 2 positive blood
cultures)

B) Evidence of endocardial involvement (One of the following) 3>

1} ECHO positive for IE:

Vegetations (oscillating intra-cardiac mass on a valve or on supporting structures in the path of regurgitant jets
or on implanted material, in the absence of an alternative anatomic explanation

Or abscess
Or new partial dehiscence of prosthetic valve
2} new valve regurgitation

+ MINOR CRITERIA:

1) Predisposing factors

- IvDU

- Presence of a predisposing heart condition ( prosthetic heart valve , valve lesion associates with
significant Regurge or turbulence of blood flow )

2) Fever>38°c
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3) vascular phenomena: (one or more)
- Major arterial emboli (e.g stroke)
- mycotic aneurysm
- intracerebral hemorrhage
- conjunctival hemorrhage
- Janway lesions

4) Immunologic phenomena :
- Glomerulonephritis
- osler's nodules
- Rose spots
- Positive Rheumatoid factor

5) Microbiological evidence: positive blood culture that don't meet major criteria.

DUKE CRITERIAJ Gisb oe |E J paddii glie 4
Wl e
2 major criteria
Or
1 major and 3 minor
Or
5 minor criteria
L L sxe Ll
1 major + 1 minor
Or
3 minor criteria

Possible infective endocarditis

4 » Empirical gllia We
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¢ |Ea4.k>ub=:)d\0hﬂﬁdula
syl aYlall o) 8
= Patient with fever, and he is known to have pre-existing cardiac disease e g RHD, congenital HD, etc
= Patient with fever + new murmer consistent with Valve regurgitation e.g Mitral R, Aortic R, Tricuspid R..
= Patient with fever and laterlizations (strokes) especially in pre-existing heart conditions
= Patient with ununsual abscesses without clear cause!!
E.g Brain abscess, splenic abscess, and renal abscess

= Patient with fever of unknown origin (FUO) especially if known to have cardiac problem or has intra-cardiac
device

= Patient with fever & deterioration in patient having central lines (catheters)
E.g. CVC & hemodialysis catheters

= Patient with IVDU presented with Fever or FUO or having fever + pulmonary symptoms or having cavitary
lesions in the lungs.

?lEd\u'au.AQJLa.a'd:\S

+ Summary of ttt :

Proper antibiotics + surgical interference if needed = ttt of complications if present.
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il
Acutely ill patients with signs and symptoms strongly suggestive of IE
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ESC Guidelines :::; il Gl ¥ dng) ¥ dmantl Wabs zlall J oS 659 0

s Empirical therapy (antibiotic regimen) in IE:--

I. In Native valve left sided IE or late prosthetic valve (> 12 months post-surgery )
Give ¥¥7¥
- Ampicillin ( Eipicocillin 1 gm vials )
12 gm /day in 4 - 6 divided doses
3 gm every 6hours or 2 gm every 4 hours 1V
N.B: Ampicillin covers Strept Viridans
- Flucloxacillin ( Flumox 1 gm vial )
12 gm /day in 4 - 6 divided doses
3 gm every 6hours or 2 gm every 4 hours IV
N.B: Flucloxacillin covers staph .aureus & Epidermidis
- Gentamycin amp ( Garamycin /Gentamicin amps )
3 mg /kg /day in one dose IM or IV
If Pt. is 80 kg --> 3 amp 80 mg

N.B: Gentamycin covers gram negative bacteria causing IE like Enterococci & HACEK group

Ollssil) (g dpulisas sic (g el )
Give ¥ ¥ 7Y
- Vancomycin 30 - 60 mg /kg /day IV in 2 - 3 divided doses ( vancocin 500 mg amp)
If pt is 80 kg --> dose 2400 - 4800 mg in divided doses (2 and 1/2 vials /12 hrs. if severe --> 5 vials /12 hrs)
N.B: Vancomycin covers both Strept Viridans and STAPH species
- Gentamycin amp ( Garamycin /Gentamicin amps )
3 mg /kg /day in one dose IM or IV

If Pt is 80 kg --> 3 amp 80 mg /day
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I'l. In early Prosthetic Valve IE ( < 12 months after operation )
Give ¥ 7Y
- Vancomycin 30 mg /kg /day IV in 2 - 3 divided doses ( vancocin 500 mg amp)
If pt is 80 kg --> dose 2400 mg in divided doses (2 and 1/2 vials /12 hrs)
- Gentamycin amp ( Garamycin /Gentamicin amps )
3 mg /kg /day in one dose IM or IV
If Pt is 80 kg --> 3 amp 80 mg /day
- Rifampicin (900 - 1200 IV or oral in 2 - 3 divided doses )

Rimactane 300 (1 x 3 or 1 x 4 in severe cases)

» Duration of ttt :
2 - 4 weeks (preferrably 4 Wks in Native valve IE even if rapid improvement)
4-6 weeks in prosthetic valve IE (preferabally 6 weeks)
sAnliall @
A;Jel_)\é'\j)dg;\ Q;mﬁdelbqa_;))Sge’jAsu vy J A S eql\fx.cjj,dfollowup Jeziance 49 oall Glaliaall ey 2ay
Caniin olall 5 negative e ) ) A5

¢ Al JAN A8 By el g ¢ hid medical tit gl Ja &

- A4yl QYM\‘;@\F\ Jaaill sy JJ..AS\} alf C\_);‘_Ar_ ua.a‘),d\ Ul

a) Heart failure :

» Development of heart failure symptoms and Signs or cardiogenic shock with severe aortic or mitral regurge

b) Uncontrolled infection:

» Locally uncontrolled infection

(Abscess, false aneurysm, fistula, enlarging vegetations)

» Infection caused by fungi or multi -resistant organisms

» Positive blood cultures despite appropriate antibiotic therapy and adequate control of septic metastatic foci.

»prosthetic IE caused by Staphylococci or Non- HACEK organisms.
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C) _Prevention of embolism

» Aortic & mitral native & prosthetic IE with persistent vegetations > 10 mm after one or more Embolic
episodes despite use of appropriate antibiotic therapy

»aortic or mitral native valve Endocarditis with vegetations > 10 mm associated with severe valve stenosis or
Regurge.

»Aortic or mitral native or prosthetic valve Endocarditis with isolated very large vegetations > 30 mm

»Aortic or mitral native or prosthetic valve Endocarditis with isolated large vegetations > 15 mm

2222222222224

I1l.  In Right sided native valve Endocarditis ( ACC guidelines )

» if uncomplicated infection give Y73 7¥
Flucloxacillin 2 gm every 4 - 6 hours for 2- 4 weeks.

If penicillin allergic give ¥ 7%
Vancomycin 30 mg /kg /day IV in 2 - 3 divided doses ( vancocin 500 mg amp)
If pt is 80 kg --> dose 2400 mg in divided doses (2 and 1/2 vials /12 hrs ) For 2 - 4 weeks

panY) QYWD & jua g QB A a am e ZUsi
Very large vegetations > 20 mm.
Recurrent septic pulmonary emboli.
Presence of highly resistant organism and or persistent bacteremia due to Staph aureus & pseudomonas
aeroginosa > 7 days despite antibiotic use.

development of right sided heart failure secondary to tricuspid Regurge and unresponsive to diuretics

¢ prophylaxis J) ¢ 13kag

+ prophylaxis of IE is indicated only in Dental procedures in the following situations:-

= Dental procedures requiring manipulation of the gingival or periapical region of the teeth or perforation of
the oral mucosa

= QOther procedures including bronchoscopy, endoscopy, ureteroscopy etc are not indicated for prophylaxis
+ For prophylaxis give 3™

Hibiotic 2 gm (1/2- 1 hour before the operation)
- If penicillin allergy give 3™

Clindamycin (Dalacin 600 mg cap 1x1) or 2 cap 300 mg .




