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Based on his personal experience with more than 200 patients



Current knowledge on Infective Endocarditis

2,781 adult patients with IE
58 Hospitals from 25 countries
Jun. 2000 – Sep. 2005
Minimum enrollment of 12 cases per year in 

centres with access to cardiac surgery
Murdoch DR. Arch Intern Med. 2009

3,116 adult patients with IE
156 Hospitals from 40 countries
Jan. 2016 - Mar. 2018

Habib. G European Heart Journal 2019

Low-volume centres 7,6%
High-volume centres 92,4%

Muñoz P. Medicine 2015

1,804 adult patients with IE
25 Spanish Hospitals
Jan. 2008 - Dec. 2012
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International cohorts
ICE EURO-ENDO

Study period 2000-2005 2016-18

Miró JM. European Heart Journal 2019Th
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International cohorts
ICE EURO-ENDO

Study period 2000-2005 2016-18
Age, median (IQR) 58 (43-72) 63 (46-73)
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International cohorts
ICE EURO-ENDO

Study period 2000-2005 2016-18
Age, median (IQR) 58 (43-72) 63 (46-73)
Place of acquisition

Community-acquired IE 72% 66%
Nosocomial HCA IE 14% 20%

Non-nosocomial HCA IE 9% 13%
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International cohorts
ICE EURO-ENDO

Study period 2000-2005 2016-18
Age, median (IQR) 58 (43-72) 63 (46-73)
Place of acquisition

Community-acquired IE 71.5% 66%
Nosocomial HCA IE 14% 20%

Non-nosocomial HCA IE 9% 13%
IE Type

Native 72% 59%
Prosthetic 21% 31%

CIED endocarditis 7% 10%
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International cohorts
ICE EURO-ENDO

Study period 2000-2005 2016-18
Age, median (IQR) 58 (43-72) 63 (46-73)
Place of acquisition

Community-acquired IE 71.5% 66%
Nosocomial HCA IE 14% 20%

Non-nosocomial HCA IE 9% 13%
IE Type

Native 72% 59%
Prosthetic 21% 31%

CIED endocarditis 7% 10%
Microbiology

Viridans group Streptoccoci 17% 12%
Enterococcus spp. 10% 16%

Staphylococcus aureus 31% 31%
CNS 11% 13%

Streptococcus gallolyticus 6% 7%
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International cohorts
ICE EURO-ENDO

Complications
Stroke 17% 27%

Embolization non-stroke 23% 25%
CHF 32% 41%

Persistent positive BC 9% 13%
Intracardiac abscess 14% 18%

New conduction  abnormality 8% 16%
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International cohorts
ICE EURO-ENDO

Complications
Stroke 17% 27%

Embolization non-stroke 23% 25%
CHF 32% 41%

Persistent positive BC 9% 13%
Intracardiac abscess 14% 18%

New conduction  abnormality 8% 16%
Indication surgery NA 69%
Cardiac surgery 48% 51%

Miró JM. European Heart Journal 2019

18% patients with surgical indication 
were not operated
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International cohorts
ICE EURO-ENDO

Complications
Stroke 17% 27%

Embolization non-stroke 23% 25%
CHF 32% 41%

Persistent positive BC 9% 13%
Intracardiac abscess 14% 18%

New conduction  abnormality 8% 16%
Indication surgery ND 69%
Cardiac surgery 48% 51%
In-hospital mortality 18% 17%
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International cohorts. 
Risk factors for in-hospital death

Murdoch DR. Arch Intern Med. 2009, Habib. G European Heart Journal 2019, Muñoz P. Medicine 2015Th
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International cohorts. 
Risk factors for in-hospital death
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Patient’s background



International cohorts. 
Risk factors for in-hospital death
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Type of affected valve



International cohorts. 
Risk factors for in-hospital death

Murdoch DR. Arch Intern Med. 2009, Habib. G European Heart Journal 2019, Muñoz P. Medicine 2015Th
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Local complications/Echocardiographic findings



International cohorts. 
Risk factors for in-hospital death

Murdoch DR. Arch Intern Med. 2009, Habib. G European Heart Journal 2019, Muñoz P. Medicine 2015Th
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Systemic manifestations/complications



International cohorts. 
Risk factors for in-hospital death

Murdoch DR. Arch Intern Med. 2009, Habib. G European Heart Journal 2019, Muñoz P. Medicine 2015Th
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Microbiology



International cohorts. 
Risk factors for in-hospital death

Murdoch DR. Arch Intern Med. 2009, Habib. G European Heart Journal 2019, Muñoz P. Medicine 2015Th
e 

hi
dd

en
 fa

ce
 o

f I
E

Surgery



Limitations of International cohorts

Non-cardiac surgery centres and community hospitals under-represented.

Frequency of episodes diagnosed

Direct availability of cardiac surgeon

Diagnostic tools (i.e [18F]FDG PET/CT), cardiac CT…)

Demographics, clinical presentation, aetiology

Prognostic factors

- ICE:      42% Transferred from another health facility

- EURO-ENDO:    Low-volume centres 7,6%
High-volume centres 92,4%
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

• Area 2,900 Km2

• 2.2 million inhabitants
• 9 Hospitals and the referral centre for cardiac 

surgery
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

502 episodes of infective endocarditis (2009-2018) 

3.5 episodes/100.000 inhabitants  CI 95% (3.45-3.56)Th
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Central Catalonia 10 Endocarditis Teams (CC10ET) 
DEMOGRAPHICS
Age (P25-P75) 72 (60-80)

Charlson (P25-P75) 5 (3-7)

Communiity nosocomial Nosohusial

80%

10%
9%

MICROBIOLOGY n (%)
S. aureus

SASM
109 (21.7)
93 (17.5)

GVS 101 (20.1)

E. faecalis 64 (12.7)

CNS 56 (11.2)

S. gallolyticus 50 (10)

51% *43%

Ao Mi Tr P

ECHOCARDIOGRAPHY n (%)
Native
Biological Pr.
Mechanical Pr
CIEDs

362 (72.1)
70 (13.9)
44 (8.8)
37 (7.4)

Severe valve 
insufficiency

156 (31)

Intracardiac abscess 60 (12)

Fistula 28 (5.6)

Vegetation 

>10 mm

375 (75)

43.5

CC10ET > EURO-ENDO > ICE

80% (*)

10%
9%

(*) CC10ET > ICE> EURO-ENDO 

CC10ET > EURO-ENDO = ICE

CC10ET > ICE > EURO-ENDO

ICE = EURO-ENDO > CC10ET

EURO-ENDO > ICE = CC10ET

EURO-ENDO > CC10ET > ICE 

CC10ET =ICE >EURO-ENDO

EURO-ENDO > ICE > CC10ET

ICE > CC10ET

ICE > EURO-ENDO = CC10ET

(*) CC10ET = EURO-ENDO > ICE
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

EURO-ENDO > ICE > CC10ET

EURO-ENDO > CC10ET

ICE = EURO-ENDO > CC10ET

COMPLICATIONS n (%)
Acute Pulmonary edema
Cardiogenic shock

28 (6)
22 (4)

Persistent bacteraemia 29 (6)

Ischaemic stroke
Haemorrhagic stroke
Systemic embolisms

61 (12)
13 (3)

136 (27)

SURGERY
Surgical indication 240 (48)

Transferred to referral 
centre

Surgery

183 (37)

139 (28)

240
183

139

Surgical indication Transfer to referral
centre

Surgery
CC10ET = ICE =  EURO-ENDO

EURO-ENDO > ICE > CC10ET

EURO-ENDO > ICE > CC10ET

76%
76%

101 patients, 42% of all surgical indications were not operated
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Central Catalonia 10 Endocarditis Teams (CC10ET) OUTCOMES
In-hospital mortality 98 (19.5)

One-year mortality 139 (30)

CC10ET >= ICE = EURO-ENDO
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Comorbidities Satisfactory evolution
with medical treatment

Death before surgery

Reasons to preclude surgery

Non-transferred Transferred

Transferred

Non-transferred WITHOUT surgical indication

Non-transferred WITH surgical indication
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

OR IC 95% p-valor
Charlson score 1.19 (1.09, 1.30) <0.001
Community acquisition 0.52 (0.29, 0.93) 0.027
Staphylococcus aureus 1.93 (1.08, 3.47) 0.027
Cardiac insufficiency 3.87 (2.28, 6.57) <0.001
CNS embolism 2.95 (1.41, 5.14) 0.004
Surgery 0.42 (0.20, 0.87) 0.020

Risk factors for In-hospital mortality

OR IC 95% p-valor
Charlson score 1.23 (1.13, 1.33) <0.001
Staphylococcus aureus 1.82 (1.04, 3.18) 0.035

Cardiac insufficiency 3.74 (2.27, 6.16) <0.001

Surgery 0.41 (0.21, 0.79) 0.008

Risk factors for one-year mortality

(*) Transfer to cardiac surgery centre 1.23 (0.84-3.95)

Th
e 

hi
dd

en
 fa

ce
 o

f I
E



Central Catalonia 10 Endocarditis Teams (CC10ET) 

Among patients with surgical indication, are those transferred similar to not transferred?

Transferred

183 (36.5)

Non-transferred

88 (17.5)
p-value

Male, n (%) 141 (77) 50 (56.8) <0.001

Age (years), median (IQR) 67.0 (54-75) 79.0 (68.0-84.5) <0.001

Charlson index, median (IQR) 3.0 (2.0-5.0) 6.0 (4.0-7.0) <0.001

Community acquired, n (%)                                                                                       155 (84.7) 62 (70.5) 0.004

Staphylococcus aureus, n (%) 29 (15.8) 25 (28.4) 0.011

Aortic Valve, n (%) 115 (62.8) 35 (39.8) <0.001

Vegetation size (mm), median (IQR)

Vegetation >10 mm, %

13.0 (9.0-17.0)

86 (66.7)

8.0 (6.0-13.0)

19 (33.3)

<0.001

<0.001

Intracardiac abscess, n (%) 44 (24) 12 (13.6) 0.041

Intracardiac fistula, n (%) 25 (13.7) 3 (3.4) 0.008

CHF, n (%) 88 (48) 28 (29.8) 0.009

Not-transferred patients are older and have 
more comorbidities but have fewer 
echocardiographic and clinical findings 
associated with severity.
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

Among unoperated patients WITH surgical indication, those transferred are different from those who were not?

Transferred patients have more 
echocardiographic and clinical findings that 
confer severity, but are similar in terms of 
comorbidities.

One-year mortality in both groups is similar 

Non-transferred 

(n= 81)

Transferred

(n=20) p-value

Male, n (%) 46 (56,8) 17 (85) 0,004

Severe regurgitation 27 (33.3) 13 (65) 0,009

Vegetation >10 mm, % 19 (33.3) 11 (66.7) 0,006

Vegetation size (mm), median (IQR) 8.0 (6.0-13.0) 13.5 (10.0-18.5) 0,002

Persistent bacteraemia, n (%) 5 0 0,023

One-year mortality, n (%) 44 (56.4) 11 (57.9) 0,907

One-year surgical treatment, n (%) 3 (3.7) 0 (0) 0,081
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Central Catalonia 10 Endocarditis Teams (CC10ET) 

Among unoperated patients WITH surgical indication, those that died within the first year are different from those 
who alive?

Death

(n=55)

Alive

(n=42)

p-value OR (CI95%)

Charlson index, median (IQR) 6.0 (5.0-8.0) 4.0 (3.0-6.0) <0.001 1,29 (1.08-1.54)

Heart Failure n (%) 26 (47.3) 9 (21,4) 0,006 3,08 (1,20-7,91)

Th
e 

hi
dd

en
 fa

ce
 o

f I
E

0

10

20

30

40

50

60

Poor surgical
prognosis/Complication of IE

Comorbidities Satisfactory evolution with medical
treatment

Reasons to preclude surgery

Death Alive



Conclusions

The hidden face of IE



A significant proportion of patients  diagnosed 
with IE in community centres will never reach 
the cardiac-surgery referral hospital despite 
their surgical indication.
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characteristics with respect to those 
diagnosed at tertiary hospitals.
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A significant proportion of patients  diagnosed 
with IE in community centres will never reach 
the cardiac-surgery referral hospital despite 
their surgical indication.

These patients have differential 
characteristics with respect to those 
diagnosed at tertiary hospitals.

They are under-represented in large 
international cohorts.

Conclusions

The hidden face of IE



Central Catalonia 10 Endocarditis Teams (CC10ET) members:
Hospital Clínic-IDIBAPS, University of Barcelona, Barcelona, Spain: Jose M. Miró, Juan Ambrosioni, Marta Hernández-Meneses,
Adrian Téllez, Juan M. Pericàs, Anders Dahl, Asuncion Moreno, Sergi Aguilar, Alba López (Infectious Diseases Service); Cristina García de
la Mària, María Alejandra Cañas-Pacheco, Javier García-González (Experimental Endocarditis Laboratory); Manel Almela, Yuliya
Zboromyrska, Climent Casals, Francisco-Javier Morales, Jordi Bosch, Francesc Marco, Jordi Vila (Microbiology Service); Eduard Quintana,
Elena Sandoval, Juan C. Paré, Carlos Falces, Daniel Pereda, Ramon Cartañá, Salvador Ninot, Manel Azqueta, Marta Sitges, Barbara Vidal,
José L. Pomar, Manuel Castella, José M. Tolosana, Anders Regueiro, José Ortiz (Cardiovascular Institute); Guillermina Fita, Irene Rovira
(Anesthesiology Department); Andrés Perissinotti, David Fuster (Nuclear Medicine Department); Jose Ramírez, (Pathology Department);
Mercè Brunet (Toxicology Service); Dolors Soy (Pharmacy Service); Pedro Castro (Intensive Care Unit); David Nicolás (OPAT) and Jaume
Llopis (Department of Genetics, Microbiology and Statatistics, Faculty of Biology, University of Barcelona); Hospital Universitari Parc
Taulí, Sabadell, Barcelona, Spain: Sonia Calzado, Oriol Gasch, Aina Gomila-Grange, Marc Pedrosa (Infectious Diseases Service); Isabel
Sanfeliu (Microbiology Service); Eva Guillaumet, Laura Guillamon (Cardiology Service); Ana Paula Caresia (Nuclear
Medicine Department) and Emilio Díaz (Intensive Care Unit); Hospital Universitari Mútua de Terrassa, Barcelona, Spain: Lucía Boix-
Palop, Beatriz Dietl, Laura Gisbert, Esther Calbo (Infectious Diseases Service); Mariona Xercavins (Microbiology Service, CatLab); Sonia
Ibars (Cardiology Service) and Josep Trenado (Intensive Care Unit); Hospital Universitari de Vic, Barcelona, Spain: Javier Díez de los
Ríos, Esteban Alberto Reynaga (Internal Medicine Service); María Navarro, Anna Vilamala (Microbiology Service); Silvia Montserrat and
Rocío Robles (Cardiovascular Institute, Cardiology Service); Hospital General de Granollers, Barcelona, Spain: Jordi Cuquet (Infectious
Diseases Service), Itziar Arrieta, Núria Costa (Internal Medicine Service), Carmina Martí, Ángeles Pulido (Microbiology Service),
Montserrat Ayats (Cardiology Service), Pau Garro, Xavier Esquirol (Intensive Care Unit) and Marco A. Bustamante (Emergency
Service); Hospital Universitari Sagrat Cor, Barcelona, Spain: Montserrat Sanmartí, Antonio Cárdenas and Gloria García (Internal
Medicine Service); Hospital Consorci Sanitari de Terrassa, Barcelona, Spain: Marta Andrés, María Consuelo García (Infectious Diseases
Service) and Virginia Plasencia (Microbiology Service, CatLab); Hospital de Sant Celoni, Barcelona, Spain: Carme Agustí Hanacsek and
Esther Dorca (Internal Medicine Service); Hospital Plató, Barcelona, Spain: María Ortiz (Internal Medicine Service) and Juan Manuel
Roca (Cardiology Service); Fundació Sanitària Mollet, Barcelona, Spain: José Maria Tricas, Elisabet Mauri (Infectious Diseases Service),
Isabel Romeo (Cardiology Service) and Rosa Vidal-Galve (Microbiology Service).

Many thanks,
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