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French renaissance physician

Earliest
report

• Described unusual “outgrowths” from autopsy.
• Detected murmurs by placing hand on patient’s chest

1881- Synthesized
work of others

Early clinical descriptions



Bactericidal antibiotic
regimens are usually
required in combination

Mortality has not improved
in over 2 decades (30%) 
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Before the discovery of penicillin, 

IE was an untreatable disease!

Thuny F, et al. Lancet 2012;379:965-75

Early surgery

Evolution of the knowledge in the treatment 
from antibiotic therapy down to the early surgery!

Surgery



• A rare and devastating disease with heterogeneous clinical manifestations
• Hospital charges $120,000 per patient
• Demographic changes: in pre-antibiotic era it affected young people, now it affects

older and frailer with comorbidities
• Health care–acquired in >25%. 
• S. aureus (1/3 cases - The microbe makes the difference: independent risk factor

for in-H death!) overtook oral Streptococci
• Antibiotic prophylaxis is a controversy, today limited to high-risk groups
• Only 7 RCT due to: lack of funding, logistics problems and ethical debate
• Management is both a clinical and logistical challenge: Team Work
• The current priorities challenges are: Stroke, CDREI, TAVI …
• Surgery is performed in 50-60% (higher in left-sided prosthetic valve), but the right 

timing is uncertain. 
• Guidelines don’t help!

Cahill TJ., et al J Am Coll Cardiol 2017;69:325–44



Guidelines are of great importance
since IE is specifically challenging

due to a marked disease heterogeneity

IE Guidelines: 
The More the Merrier? 

… Maybe Not

Fellows Forum TCTMD.com, september 2017

Over three cycles of Guidelines (2004       2015 ESC and AHA) 
the advice for IE has become

more extensive but less evidence-based
(the increase is only in LOE C recommendations) 



They categorized and combined IE guidelines
published by AHA and ESC in three time periods: 
1) 2004 (AHA) and 2005 (ESC)
2) 2007 (AHA) and 2009 (ESC)
3) 2015 (AHA) and 2015 (ESC) 

From period 1 to period 3 they found a statistical significant increase in total number of IE 
recommendations from 37 to 253 (p<0.01) (Managing treatments)

Conclusions: 
• The number of IE guideline recommendations has increased 6-7 fold during the last decade 

without a corresponding increase in evidence. 
• These results highlight the strong need for multiple RCT to improve the level of evidence. 

Østergaard Lauge et al., American Heart Journal, 2017

… To clarify the 
change in 
recommendations
over time and to 
detect gaps in 
knowledge

• There was a significant decrease in LOE A
• A non-significant decrease in LOE B
• A significant increase in LOE C recommendations Consensus of opinion of the experts and / or 

small studies, retrospective, registries.



Main reasons of IE treatment

1. Drug choice due to pathogen 
and bactericidal regiment 
should be used

2. Surgery is used mainly for 
treating structural cardiac 
complications, removing
abscesses and sources of 
embolism

3. Success relies on eradication of 
pathogen, clearing and 
debriding paravalvular infection, 
removing of infected tissue, 
foreign material and hardware 

Cahill TJ., et al J Am Coll Cardiol 2017;69:325–44



Other reasons for in H treatment in IE
• To treat associated infections

• To treat co-morbidities: dialysis, strokes, COPD, DM

• To reduce and treat frequent other complications:

• Heart failure
• Splenic abscess
• Neurological
• Acute renal failure
• Conduction defects
• Miocarditis
• Pericarditis
• Drug fever



Kay JH et al., NEJM 1961 

First to report surgical cure 
with open-heart surgery    
(TV vegetectomy) of pts with 
medically resistant IE 
(Candida albicans)



Wallace A, et al. Treatment of Acute Bacterial Endocarditis by Valve Excision and Replacement. 
Circulation 1965;31:450-3

1965 - The first published case report of cardiac valve 
replacement for IE

They described a 45 year old man with Klebsiella endocarditis affecting the 

aortic valve in whom severe aortic regurgitation and congestive heart failure

developed which failed to respond to medical therapy. Excision of the valve 

and replacement with a Starr-Edwards prosthesis was curative.



Early Surgery 1967: 50 years ago!



� Should we operate early to 
reduce the risk of 
progressive deterioration of 
cardiac function? 

� Should we perform the 
surgery after the effective
control of infection to 
reduce the surgical risks
and complications? 
This was the dogma!

The dilemma as to “when” is
the right time to perform surgery

or

Ling F., et al. Interactive CardioVascular and Thoracic Surgery 2016 



� Historically, the dogma was to avoid surgery during the acute phase, 
since the tissues are inflamed and infected, making surgery very difficult, 
and leading to high postoperative mortality and high risk of valve 
dysfunction. 

� Over the past two decades, this dogma has changed dramatically, 
owing the improvements in surgical techniques and earlier
diagnosis. Although various surgical techniques have been used (e.g., mitral 
valve repair, aortic homograft implantation), a clear long-term advantage of 
one technique has yet to be proven. Regardless of approach, the long-
term results are inferior to elective valve surgery: 10-year survival 
ranges from 40% to 60%

A “paradigm shift” in the management of IE

Delahaye F., et al. Arc Cardiovasc Dis. 101, 685-686, 2008



• The 50% mortality in medical management is very high!
• Patients should be triaged early and the dominant theme should be 

surgery (cancer surgery): commonly valve replacement or valve repair.

Blog

Final remarks



Kang DH, et al, NEJM,2012

METHODS
76 pts with left-sided IE (NO HF, abscess, fungal cause), severe valve 
disease and large vegetations (>10mm) randomized to early surgery (37 
pts) or conventional treatment (27/39). 



One major role of the 
“endocarditis team” 
is to define: 
• Optimal medical and 

antibiotic therapy
• The optimal timing of 

cardiac surgery

The 2015 ESC guidelines provide an accurate staging of early
surgery, according to hemodynamic status, that is graded as:
• ‘‘emergency’’ for surgery performed within 24 hours
• ‘‘urgent’’ for surgery performed in < 7 days (few days)
• ‘‘elective’’ when surgery is to be performed after at least

1-2 weeks of antibiotic therapy

Timing of cardiac surgery in recent Guidelines

Habib G, et al. Guidelines for the management of infective endocarditis. 
Eur Heart J 2015



The main indications for “early surgery” in AHA 2015 and ESC Guidelines 2015



Conclusions: The results of our meta-analysis suggest that early surgical
intervention is associated with significantly lower risk of mortality in IE
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Anantha Narayanan M, et al. Heart 2016



Predicted risk of postoperative mortality associated with individual RISK-E scores. 

Carmen Olmos et al. Heart 2017;103:1435-1442

Scoring systems extensively used in heart
surgery (EuroSCORE) and (STS) score, 
are neither specific nor accurate for IE. 

Risk stratification plays an important role in the decision-making for surgery in IE.
A prognostic scoring system, if accurate, could be of help in this scenario.

Conclusions: IE-specific
factors (microorganisms, 
periannular complications
and sepsis) beside classical
variables in heart surgery
(age, haemodynamic
condition and renal failure)
independently predicted
perioperative mortality. 

Staphylococcus aureus
or fungi



Contemporary management challenges
in the treatments of IE

• Stroke

• Cardiac Device Infection
(CIEDs)

• TAVR



• Symptomatic neurological events develop in 15–30% and 
are associated with excess mortality

• If cerebral haemorrhage has been excluded by cranial CT and 
if neurological damage is not severe (i.e. coma), 
surgery should not be delayed in:

Can be performed with a low neurological risk (3–6%) 
and good probability of complete neurological recovery

• In cases with intracranial haemorrhage neurological
prognosis is worse and surgery should generally be 
postponed for at least 1 month

Neurological complications

Habib G, et al. Guidelines for the management of infective endocarditis. 
Eur Heart J 2015

• HF
• Uncontrolled infection
• Abscess
• Persistent high embolic risk



Cardiac Device Infection

Cardiovascular Implantable Electronic Devices - CIEDs





• L’EI rappresenta un’inattesa condizione sfidante anche 
perché abbiamo poche informazioni e raccomandazioni 
(0,5-3% ma nel Partner Trial a due anni 1,5% vs CCH 1%)

• Il tasso di mortalità ospedaliera è del 36%, a 2 anni del 67%
• La diagnosi è più difficile e probabilmente richiede tecniche 

multi-imaging da affiancare all’eco, come la CT o la PET/CT
• Il frequente rigurgito paravalvolare aortico dopo TAVI 

potrebbe giocare un ruolo determinante nel predisporre alla EI, 
cosi come uno stato di immunosenescenza

EI post-TAVI 

Cahill TJ., et al. JACC 2017
Werdan, K. et al. Nat Rev Cardiol 11, 35–50, 2014



POET Study

Early hospital discharge is frequently facilitated
by the use of outpatient parenteral antibiotic therapy (OPAT).



Conclusioni

Looking for and treating
the POE is important

- L’endocardite infettiva è ancora un vecchio problema clinico, con una veste nuova

- E’ ora di trasformare le sfide sul trattamento in risposte,
magari con uno shift da studi osservazionali ai RCT

No “cookbook” approach!

Cahill TJ., et al J Am Coll Cardiol 2017;69:325–44
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