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Extent of	Clinical Issue
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PROSTHETIC VALVE IE

Incidence: 0.3-1.2% pt-year

MORTALITY 
20-40%

Onset: EARLY: <2 months
INTERMEDIATE: >2-<12 months
LATE: >12 months

Adapted from Que & Moreillon, Nat Rev Cardiol 2011

>90% LEFT-SIDED



Murdoch DR et al. Arch Intern Med 2009;169:463-473
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STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

Epidemiology, characteristics, and outcome of infective 
endocarditis in Italy: the Italian Study on Endocarditis

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535

SEI: national multicenter collaboration involving investigators from 24 
centers (mostly I.D.) throughout Italy

January 2004 →December 2009

1082 consecutive pts with definite IE



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

NV-IE
753 (69.6%)

PV-IE
277 (25.6%)

CIED-IE
52 (4.8%)

Age, median [IQR], years 62 [46-72] 69 [61-75] 67 [61-77]
Male gender 535/753 (71.0) 178/277 (64.2) 41/52 (78.8)
Comorbidities

Hemodialysis 19/750 (2.5) 2/275 (0.7) 2/52 (3.8)
Diabetes Mellitus 126/746 (16.9) 60/276 (21.7) 14/52 (26.9)
HIV infection 29/735 (3.9) 4/271 (1.5) 1/52 (1.9)
Malignancy 100/741 (13.5) 22/274 (8.0) 6/52 (11.5)
Chronic liver disease 148/724 (20.4) 37/269 (13.7) 5/50 (10.0)
Immunosuppression 50/753 (6.6) 9/277 (3.2) 3/52 (5.8)
Intravenous drug abuse 86/739 (11.6) 12/273 (4.4) 2/51 (3.9)

Baseline characteristics

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

Predisposing conditions

NV-IE
753 (69.6%)

PV-IE
277 (25.6%)

CIED-IE
52 (4.8%)

Previous IE 33/716 (4.6) 56/266 (21.0) 3/50 (6.0)
Previous hospitalisation within 180 days 225/732 (30.7) 124/267 (46.4) 21/50 (42.0)
Invasive procedures within 180 days

Dental procedures 66/710 (9.3) 16/266 (6.0) 3/48 (6.2)
Colon 31/737 (4.2) 12/272 (4.4) 3/51 (5.9)
EGDS 33/739 (4.5) 6/272 (2.2) 2/50 (4.0)
Cystoscopy 16/737 (2.2) 0/268 (0.0) 1/52 (1.9)
Others 113/731 (15.4) 54/271 (19.9) 13/52 (25.0)

Intravascular access devices  
<60 days 58/751 (7.7) 26/275 (9.4) 2/52 (3.8)
>60 days 34/751 (4.5) 3/275 (1.1) 3/52 (5.8)

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

NV-IE
753 (69.6%)

PV-IE 
277 (25.6%)

CIED-IE
52 (4.8%)

- Congenital heart diseases 67/736 (9.1) 15/264 (5.7) 2/51 (3.9)
- Native valve predisposition 285/753 (37.8) - -

Rheumatic valve disease 37/285 (13.0) - -
Mitral valve insufficiency 80/285 (28.1) - -
Mitral valve stenosis 3/285 (1.1) - -
Aortic valve insufficiency 32/285 (11.2) - -
Aortic valve stenosis 20/285 (7.0) - -
Multiple predisposing conditions 46/285 (16.1) - -
Others 67/285 (23.5) - -

- Time of acquisition of PV-IE
Early - 41/277 (14.8) -
Late - 236/277 (85.2) -

Predisposing conditions

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

Early PV-IE 
N=41

Late PV-IE
N=235

S. aureus 34.1 15.7
CoNS 24.4 16.6
Enterococcus spp 12.2 18.7
S. bovis 4.9 10.6
viridans streptococci 0 9.4
other streptococci 0 2.5
Fungi 2.4 3.0
Others 12.2 7.6
Polymicrobial 4.9 4.2
Negative findings 4.9 11.5

PV-IE: Microbial aetiology by time of acquisition

0-2 mo > 2 mo

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

Univariate analysis of risk factors for in-hospital death

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

Risk factor OR (IC95%) P value

Health Care- Ass IE 1.90 (1.23-2.92) 0.003

Prosthetic Valve-IE 2.27 (1.45-3.56) <0.0001

Stroke 3.08 (1.88-5.02) <0.0001

Heart Failure 6.33 (3.99-10.06) <0.0001

Surgery 0.31 (0.19-0.50) <0.0001

S. aureus 1.92 (1.2-3.09) 0.006

Multivariate analysis of risk factors for in-hospital death

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



STUDIO ENDOCARDITI ITALIANO
________________________________________________________________________________

In-hospital mortality 163/1082 (15.1)

LEFT-SIDED IE

RIGHT-SIDED IE

15.6%

10.6%

p<0.001

NV-IE

PV-IE 

CIED-IE

12.2%

23.8% 

9.6%

p<0.001

MRSA infections 

MSSA infections 

40.3% 

17.2% 

p<0.0001

Leone S, Ravasio V, Durante-Mangoni E, et al. Infection 2012; 40(5):527-535



Diagnostic approach to	prosthetic valve	endocarditis



Clues for	PVE	diagnosis

• Early after Surgery

Post-op	fever→ 2	sets	blood cultures

LDH	not decliningor	increasing

CRP	raised

Abnormal findings on	post-op	echo

• Late	after Surgery

Unexplained fever

Fever	without target	organ involv.

Relapsing fever after antibiotics

Diastolicheartmurmur

Increased trans-valvular gradients on	echo

Paravalvular leak after an	invasive	procedure

New	onset paravalvular leak

Durante-Mangoni E. Personal experience



Sources of	PVE

• Colon

• Mouth

• Urinary tract

• Female genital tract

• Any invasive	procedure

• Indwelling catheters

• Haemodialysis

Durante-Mangoni E. Personal experience



How	to	obtain a	correct diagnosis of	PVE

• No	rush	for	antibiotics

• 2	sets	of	blood cultures daily for	2-3	days

• Immediate	antibiotics only in	severe	sepsis or	septic shock	

(refractory hypotension+	↑ lactates)

• Start	antibiotics after 2	blood cultures are	positive

Durante-Mangoni E. Based on existing evidence and best practice







Therapeutic approach to	prosthetic valve	endocarditis











Come	comportarsi	nelle	endocarditi	ed	emocolture	negative?



Culture-negative IE:	causes

There	are	2	major	causes	of	CNIE

1.	prior antibiotic use	(50-70%)

2.	infection	due	to	fastidiousmicroorganisms (20-50%)

Houpikian and Raoult. Medicine. 2005:84:162-73
Moreillon and Que. Lancet. 2004:363:139-49 

60%
33%

7%
PRIOR	ANTIMICROBIAL	RX

FASTIDIOUS	ORGANISM

NOT	AN	IE



Molecular	biology	- Nucleic	acid	amplification	

PCR	on	whole	blood	samples

v Broad	range	assays	for	bacteria	(targeting	16S	rRNA)	or	fungi	(18S	rRNA)	=>					
allows	to	go	down	to	species	identification

v Low	sensitivity,	good	specificity

v Real-time	nested-PCR:	more	sensitive	than	PCR		

v LightCycler SeptiFast:	RT-PCR	assay,	detects	19	bacterial	and	6	fungal	species

§ Less	sensitive	than	blood	culture	(11/50	vs 19/50),	but	…
§ may	turn	out	positive	in	patients	who	have	taken	antibiotics

Casalta et al. Eur J Clin Microbiol Infect Dis. 2009 Jun: 28(6): 569-573
Zeaiter et al. J Clin Microbiol. 2003;41:919-25; Fenollar et al. J Clin Microbiol. 2004;42:4919-24
Rothman et al. J Infect Dis. 2002;186:1677-81
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Empirical treatment of	CNIE:	the	role of	rx response

obtain blood cultures

NEGATIVE
PAT.	WORSENING

TREATMENT	A

CULTURE	RESULTS

NEGATIVE																													
PAT.	IMPROVING

CONTINUE	RX	A SEROLOGY	/	PCR
empirical rx for	atypicals

POSITIVE

TAILOR	&	TARGET
FASTIDIOUS/ATYPICAL	

ORGANISM

SURGERY HISTOLOGY	/	PCR
etiological DX/RX

EDM	2013



355 patients with PVIE

148 (42%) underwent cardiac surgery at a
median time of 12 days from hospital admission

definite infective endocarditis (IE) diagnosed
between 1984 and 1999 using the Duke criteria



Wang A. Am Heart J 2005; 150: 1086



Wang A. Am Heart J 2005; 150: 1086



How	long	antibiotics should be	administered
before surgery in	PVE

• Cardiogenic shock

– Immediate	surgery

• Haemodynamic instability

– Wait for	the	first	negative	blood culture

• Haemodynamic stability

– At	the	end	of	the	first	2	weeks	of	antibiotics

– BUT, continuous clinical monitoring,	renal function,	

CRP,	LDH,	LVDs,	LVDd

– Support cardiac function as per	currentGL

Durante-Mangoni E. Personal experience





Prophylaxis not recommended for local	anaesthetic injections	 in	non-infected	 tissues,	treatment	of	
superficial	 caries,	removal	of	sutures,	orthodontic	 procedures,	deciduous	 teeth	shedding	 or	trauma,	
bronchoscopy	 or	laryngoscopy,	gastroscopy,	colonoscopy,	 cystoscopy,	vaginal	or	caesarean	delivery,	
TOE,	or	any	skin	and	soft	tissue	procedures.






