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Trend in the Incidence of IE Hospitalization in the 
United States (per 100,000 Population) 



Surgical Management of Infective 
Endocarditis 

• Proportion of cases undergoing surgery increased 7% 
per decade from 1969-2000 

• Surgical cases equally divided between prosthetic and 
native valve endocarditis 

• Only 1 small prospective clinical trial of early surgery vs 
medical therapy 

• Observational studies provide basis of 
recommendations 

• Multiple new guidelines AHA 2015, ESC 2015, AATS 2016 
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Valve Replacement Rates for IE (per 1,000 IE 
Cases) in the United States From 2000 to 2011 



Endocarditis Team – ESC Guidelines 

Eur Heart J. 2015;36(44):3075-3128!



2016 The American Association for Thoracic Surgery (AATS) 
consensus guidelines: Surgical treatment of infective endocarditis. 
AATS Surgical Treatment of Infective Endocarditis Consensus Guidelines 
Writing Committee Chairs., Pettersson GB, Coselli JS; Writing Committee., 
Pettersson GB, Coselli JS, Hussain ST, Griffin B, Blackstone EH, Gordon SM, 
LeMaire SA, Woc-Colburn LE.J Thorac Cardiovasc Surg. 2017 (e-pub) 



Early Valve Surgery in Left-Sided NVE: 
Recommendations – AHA Guidelines 2015 
1. Early surgery (during initial hospitalization and before completion of a 
full course of antibiotics) is indicated in patients with IE who present with 
valve dysfunction resulting in symptoms or signs of heart failure (Class I; 
Level of Evidence B). 
2. Early surgery should be considered particularly in patients with IE 
caused by fungi or highly resistant organisms (eg, vancomycin-resistant 
Enterococcus, multidrug-resistant Gram-negative bacilli) (Class I; Level 
of Evidence B). 
3. Early surgery is indicated in patients with IE complicated by heart 
block, annular or aortic abscess, or destructive penetrating lesions 
(Class I; Level of Evidence B). 
4. Early surgery is indicated for evidence of persistent infection 
(manifested by persistent bacteremia or fever lasting >5–7 days and 
provided that other sites of infection and fever have been excluded) after 
the start of appropriate antimicrobial therapy (Class I; Level of Evidence 
B). 



Early Valve Surgery in Left-Sided NVE: 
Recommendations – AHA Guidelines 2015 

5. Early surgery is reasonable in patients who present with 
recurrent emboli and persistent or enlarging vegetations despite 
appropriate antibiotic therapy (Class IIa; Level of Evidence B). 
 
6. Early surgery is reasonable in patients with severe valve 
regurgitation and mobile vegetations >10 mm (Class IIa, Level of 
Evidence B). 
 
7. Early surgery may be considered in patients with mobile 
vegetations >10 mm, particularly when involving the anterior leaflet 
of the mitral valve and associated with other relative indications for 
surgery (Class IIb; Level of Evidence C). 



Early Valve Surgery in PVE: 
Recommendations – AHA Guidelines 
 
1. Early surgery is indicated in patients with symptoms or signs 
of heart failure resulting from valve dehiscence, intracardiac 
fistula, or severe prosthetic valve dysfunction (Class I; Level of 
Evidence B). 
2. Early surgery should be done in patients who have persistent 
bacteremia despite appropriate antibiotic therapy for 5 to 7 
days in whom other sites of infection have been excluded 
(Class I; Level of Evidence B). 
3. Early surgery is indicated when IE is complicated by heart 
block, annular or aortic abscess, or destructive penetrating 
lesions (Class I; Level of Evidence B). 
4. Early surgery is indicated in patients with PVE caused by 
fungi or highly resistant organisms (Class I; Level of Evidence 
B). 



Early Valve Surgery in PVE: 
Recommendations – AHA Guidelines 

5. Early surgery is reasonable for patients with PVE who have 
recurrent emboli despite appropriate antibiotic treatment (Class 
IIa; Level of Evidence B). 

6. Early surgery is reasonable for patients with relapsing PVE 
(Class IIa; Level of Evidence C). 

7. Early surgery may be considered in patients with mobile 
vegetations >10 mm (Class IIb; Level of Evidence C). 



Valve Surgery in Patients With Right-
Sided IE 

• Treat medically, avoid 
prostheses if feasible 
especially IVDA due to 
risk of recurrence 

• Surgery if: 
–  Right heart failure with 

severe TR 
–  Lack of response to 

antibiotics 
–  Tricuspid valve 

vegetations  > 20 mm and 
recurrent pulmonary 
embolism despite 
antibiotics 



Valve Surgery in Patients With Right-
Sided IE – AHA Guidelines 

1. Surgical intervention is 
reasonable for patients with certain 
complications (Class IIa; Level of 
Evidence C). 
2. Valve repair rather than 
replacement should be performed 
when feasible (Class I; Level of 
Evidence C). 
3. If valve replacement is 
performed, then an individualized 
choice of prosthesis by the 
surgeon is reasonable (Class IIa; 
Level of Evidence C). 
4. It is reasonable to avoid surgery 
when possible in patients who are 
IDUs (Class IIa; Level of Evidence 
C). 



Valve Surgery in Patients with Prior Emboli/ 
Hemorrhage/Stroke 

•  Stroke is a risk factor for mortality after surgery in IE 

•  Risk of further bleeding due to anticoagulation during surgery 
or increased ischemia due to hypotension with CPB 

•  Japanese study showed mortality 67% when surgery 
performed within 24 hours of stroke declining to 7% at 4 
weeks 

•  In ischemic stroke, time to surgery is less relevant in several 
studies 

•  In cohort of 198 patients with IE and stroke, 58 went to OR 
within 1 week vs 140 after 8 days, early surgery was nit risk 
factor when allowing for other comorbidities 

•  In hemorrhagic stroke surgery within 4 weeks had 75% 
mortality vs 40% after 4 weeks 



Valve Surgery in Patients with Prior Emboli/ 
Hemorrhage/Stroke – AHA Guidelines 

1. Valve surgery may be considered in IE patients with 
stroke or subclinical cerebral emboli and residual 
vegetation without delay if intracranial hemorrhage 
has been excluded by imaging studies and 
neurological damage is not severe (ie, coma) (Class 
IIb; Level of Evidence B). 
2. In patients with major ischemic stroke or 
intracranial hemorrhage, it is reasonable to delay 
valve surgery for at least 4 weeks (Class IIa; Level of 
Evidence B). 



Therapeutic strategies for patients with infective 
endocarditis and neurological complications!
!

Eur Heart J. 2015;36(44):3075-3128!



Embolization in Infectious Endocarditis 

• Occurs in 22-50% cases and may be higher if actively 
sought with imaging 

• Mitral valve endocarditis (25% mitral vs 10% aortic) 
especially anterior leaflet (37%) 

•  Infection with S aureus, candida and HACEK 

•  Declines within 1st 2 weeks of antibiotic therapy 

•  Stroke risk 3.1% after 1st week of therapy 

•  Increasing vegetation size on therapy a poor prognostic 
sign 

•  Size of vegetation and embolic risk is still controversial 
though larger newer studies suggest correlation 

•  10 mm vs 15 mm size cutoff 



Embolization in Infectious Endocarditis – AHA 
Guidelines 2015 

Recommendations 
1. Discontinuation of all forms of anticoagulation in patients with 
mechanical valve IE who have experienced a CNS embolic event 
for at least 2 weeks is reasonable (Class IIa; Level of Evidence 
C). 
2. Initiation of aspirin or other antiplatelet agents as adjunctive 
therapy in IE is not recommended (Class III; Level of Evidence 
B). 
3. The continuation of long-term antiplatelet therapy at the time 
of development of IE with no bleeding complications may be 
considered (Class IIb; Level of Evidence B). 



Periannular Extension of Infection 

•  TTE insensitive in detection 

•  TEE high sensitivity and specificity but may also fail to 
detect periannular extension especially at mitral valve 

•  TEE is diagnostic modality of 1st choice 

•  Usually require surgery, earlier the better 



Periannular Extension of Infection 
•  Higher mortality rate, more CHF, need for cardiac surgery 

•  Commoner in aortic than mitral or tricuspid IE 

• Occurs in 10-40% native valve endocarditis 

•  In prosthetic endocarditis, may occur in 56-100%  

• May develop fistulous tracks – high mortality even when 
treated surgically 

•  Persistent fever, bacteremia, heart block, new murmur 

•  New AV block has positive predictive value of 88% for 
abscess but only 45% sensitivity 



2016 The American Association for Thoracic Surgery (AATS) 
consensus guidelines: Surgical treatment of infective endocarditis. 
AATS Surgical Treatment of Infective Endocarditis Consensus Guidelines 
Writing Committee Chairs., Pettersson GB, Coselli JS; Writing Committee., 
Pettersson GB, Coselli JS, Hussain ST, Griffin B, Blackstone EH, Gordon SM, 
LeMaire SA, Woc-Colburn LE.J Thorac Cardiovasc Surg. 2017 (e-pub) 
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Survival	according	to	presence	of	surgical	indica3on,	
Society	of	Thoracic	Surgeons	(STS)-infec3ve	endocardi3s	
(IE)	score,	and	surgical	treatment	

Circula*on.	131(2):131-140,	January	13,	2015.	



Main Campus 



ESC Guidelines – Indications for Surgery 

Eur Heart J. 2015;36(44):3075-3128!



ESC Guidelines – IE, Stroke and Surgery 

Eur Heart J. 2015;36(44):3075-3128!

















Intensive Review of Cardiology 





Trends in IE Microbiology as a Percent of 
Total IE Cases From 2000 to 2011 
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.	Clinical and Echocardiographic Features That 
Suggest Potential Need for Surgical Intervention 



.	Direct Evidence Supporting an Association Between Valve 
Surgery and Lower Mortality From Observational Studies 

Circula*on.	132(15):1435-1486,	2015.	
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Associa3on	Between	Surgical	Indica3ons,	Opera3ve	Risk,	and	Clinical	Outcome	in	
Infec3ve	Endocardi3s:	A	Prospec3ve	Study	From	the	Interna3onal	Collabora3on	on	
Endocardi3s.		
Survival by Society of  Thoracic Surgeons (STS)-infective endocarditis (IE) 
quintile among IE patients with surgical indications. 
	

Circula*on.	131(2):131-140,	January	13,	2015.	



Embolization in Infectious Endocarditis 

•  Indication for surgery has been 2 embolic events 

• Greatest benefit of surgery is likely to be early 

•  Emboli independent predictor of mortality 

•  Use of prospective imaging in all patients for signs of 
embolization is controversial 

•  Anticoagulation in mechanical valve is usually withheld 
for 2 weeks 

•  No evidence of benefit with antithrombotic agents 



Prognostic Factors in Surgical Treated IE 

Eur Heart J. 2015;36(44):3075-3128!


