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• Population ageing

• Medical care

• Also without predisposing heart disease

• Often with prosthetic material (valves or 
devices)

• Different infectious sources

• Common acute forms
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Martin-Davila P. Chest 2005; 128:772-779
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ICE. 1620 cases 34% 19% 15%
RIEI. 682 cases 24% 13% 11%

http://www.pdfcomplete.com/cms/dpl/tabid/111/Default.aspx?r=du2vH8r


HEALTHCARE ASSOCIATED IE IS 
CORRELATED TO

• Healthcare-associated 
bloodstream infections

• Patients admitted to ICUs

• Invasive interventions

• Degenerative valve 
diseases in the elderly

• Prosthetic valves and 
devices

Martin-Davila P. Chest 2005;128;772.
Fowler VG. JAMA 2005; 293:3012
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ICE. Health care associated 
endocarditis 1620 PAZIENTI

Nosocomial Non 
nosocomial

P

Mean age 66 58 <0.001
Hemodialysis 28 (9%) 138(54%) <0.001
Diabetes mellitus 60(20%) 77(31%) 0.003
Immunosoppressive 
therapy

33(11%) 48(19%) 0.007

Predisposing
valvular disease

144(38%) 73(29%) 0.023

Non dental proc. 136(48%) 78(35%) 0.002
Intravasc cath. 134(44%) 137(54%) 0.022

Benito N.  Ann Intern Med. 2009;150:586-594.
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ICE. Health care associated 
endocarditis 1620 patients

Comunità Health care
-associated

P

St. aureus 20% 45% <0.001
MRSA 12% 47% <0.001
Enterococci 9% 15% <0.001
St. Coagulasi - 6% 13% <0.001
Str. Viridans 28% 8% <0.001
Blood culture - 11% 5% <0.001

Benito N.  Ann Intern Med. 2009;150:586-594.
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ICE. Health care associated 
endocarditis. Outcome. 1620 PAZIENTI

Comunity Health care
-associated

P

Surgery 51% 41% <0.001

Heart failure 34% 37% NS

Stroke 17% 20% NS

Syst.  embolizat 24% 21% NS

Persistent
bacteremia

4% 18% <0.001

Abscess 13% 12% NS

In-hospital death 13% 25% <0.001

Benito N.  Ann Intern Med. 2009;150:586-594.
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Multivariate risk factor for death

Benito N.  Ann Intern Med. 2009;150:586-594
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682 Episodes.       16 Centres.
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RIEI
682 Cases (90 excluded)

Community 
IE

Health care 
IE

P Non 
Nosocomial 
IE

Nosocomial 
IE

P

Age

Hemodialysis 0 17(11%) 11(14%) 6(7%) NS

Immunosuppressive Th. 11(3%) 10(6%) NS 3(4%) 7(8%) NS

Predisposing Cardiop. 255(60%) 99(62) NS 50(66%) 49(59%) NS

Non dental proc. 20(5%) 87(55%) <0.001 35(46%) 52(63%) <0.05

Intravasc Access 65(15%) 74(47%) <0.001 31(41%) 43(52%) NS

New murmur 154(36%) 52(33%) NS 27(36%) 25(30%) NS

Inflammation 378(89%) 122(77%) <0.001 48(63%) 74(89%) <0.00
1

Embolic event 90(21%) 30(19%) NS 12(16%) 18(22%) NS

Splenomegaly 79(19%) 18(11%) <0.03 12(16%) 6(7%) NS
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Community 
IE

Health 
care IE

P Non 
Nosocomial 
IE

Nosocomial 
IE

P

St. aureus 83(19%) 38(24%) NS 15(20%) 23(28%) NS

MRSA 10(2%) 16(10%) <0.001 5(7%) 11(13%) NS

St. Coagulasi neg 60(14%) 28(18%) NS 12(16%) 16(19%) NS

Enterococci 44(10%) 20(13%) NS 11(15%) 9(11%) NS

Str. viridans 53(12%) 9(6%) <0.05 4(5%) 5(6%) NS

Surgery 234(55%) 86(54%) NS 42(55%) 44(53%) NS

Heart failure 110(26%) 42(26%) NS 25(33%) 17(20%) NS

Stroke 48(11%) 15(9%) NS 5(7%) 10(12%) NS

Abscess 51(12%) 21(13%) NS 11(15%) 10(12%) NS

In-hospital death 49(12%) 31(19%) <0.05 20(26%) 11(13%) NS (0.06)

RIEI
682 Cases (90 excluded)
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NOSOCOMIAL IE

Delayed Diagnosis Difficult Diagnosis

Worse Prognosis Complex therapy

Virulent microorgan.
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What to do?

• Prophylaxis

• Improvement of early diagnosis and start of 
appropriate therapies

• Multidisciplinar Team 

• Risk stratification of patients at high risk for 
surgery
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Staphylococcus aureus bacteremia

Prosthetic valves

Pacemakers

Worse outcome

Dialysis

+

High risk of IE
Siegman-Igra Y. J Clin MIcrobiol 1997;35:928.
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• Persistent 
bacteremia

• Intracardiac 
device

• Hemodialysis

• Spinal 
infection

• Nonvertebral 
osteomyelitis

Kaarsh  AJ et al. Clinical Infectious Diseases 2011; 53:1-9
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Sources of bacteremia
Endovascular devices Central iv lines

Peripheral iv lines

Pacemakers

Swan Ganz cat

Angiography

AV FISTULA- HEMODIALYSIS

Genitourinary surgery/interv.

Gastrointestinal surgery/interv.

Cardiac surgery

Wounds and skin infections
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Infected catheters ---> 2/3 of Nosocomial IE

Staphylococci

Enterococci

Fungi

Fernandez-Guerrero ML. Clin Infect Dis 1995;20: 16-23
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SAB, FUNGEMIA, PERSISTENT 
BACTEREMIA 

Recovery after 72 h from catheter removal 
without predisposing heart diseases and 
without clinical features of IE

TEE after 5-7 days

Unless
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Non-cardiac surgery

• General preventive issues
• Prompt treatment of concomitant infections
• Antibiotic prophylaxis for infected wounds
• In high risk patients antibiotic prophylaxis for 

Staphylococci-Enterococci
• Treatment of nasal mucosa with mupirocin and use 

of clorexidin for skin washing *

*Bode LGM. Preventing surgical-site infections in nasal carriers of 
Staphilococcus aureus . N Engl J Med 2010; 362:9-17
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Early diagnosis

• Early suspicion for high risk patients

• Prolonged infections of catheters with 
microorganisms responsible for IE

• Bacteremia from Staphylococcus aureus, 
Enterococci, other Staphylococci, and fungi

• Early blood cultures and serology

• PCR

• Early access to echocardiography
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OPTIMISATION OF A SURGICAL 
APPROACH

• Identification of high risk patients

• Indications to surgery vs risks

• Each case discussed by a multidisciplinary 
team 

http://www.pdfcomplete.com/cms/dpl/tabid/111/Default.aspx?r=du2vH8r


Prosthetic valve IE

http://www.pdfcomplete.com/cms/dpl/tabid/111/Default.aspx?r=du2vH8r


DEVICE

ICE. Athan E. JAMA 2012; 307: 1727-35.
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HEMODIALYSIS (HD)

• Peculiar features
• IE incidence increased in end stage renal 

disease, especially in HD
• > incidence of degenerative valve disease
• Staphylococcus aureus in 75% of cases with HD
• MRSA are increasing: 50% according to some 

AA

Nucifora G, Badano L P. Eur Heart J 2007; 28: 2307-12
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HEMODIALYSIS (HD)
DIAGNOSIS

Nucifora G, Badano L P. Eur Heart J 2007; 28: 2307-12
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HEMODIALYSIS (HD)
DIAGNOSIS

Nucifora G, Badano L P. Eur Heart J 2007; 28: 2307-12
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Health care associated IE

• 1/3 of all IE on native heart valves

• Stafilococcus aureus is the most important cause

• Clinical features are distinctive and different 
from those acquired in community

• Incidence is increasing and mortality is elevated
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CONCLUSIONS

• Health-care IE: a consequence of medical 
progress with a high risk outcome

• Prevention and prophylaxis

• Early suspicion and diagnosis

• Multisciplinary team 

• Case by case discussion about therapy and 
surgery
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Is prevention possible?

NOSOCOMIAL EI: Infectious origin often identified

Patients at risk

Infections prevention

Treatment of interventions
Correlated bacteremia
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HEMODIALYSIS (HD)
TREATMENT

• MSSA: OXACILLIN OR CEFAZOLIN
• MRSA: VANCOMYCIN
• REMOVAL OF HD CATHETERS: ?
• SURGERY: ?
• EARLY SURGERY: ?
• TYPE OF PROSTHESIS: BIOLOGIC

• PROPHILAXIS: YES
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HD IE.
POORER EARLY AND LATE PROGNOSIS

Nucifora G, Badano L P. Eur Heart J 2007; 28: 2307-12
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