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1. Pourquoi un gériatre ?
2. A quelles étapes est-il utile ?
3. Pour quels patients ? 



Évolution des endocardites au cours du temps

➚ Age
➚ Male

Selton-Suty et al. Clin Infect Dis 2012, Ursi et al. Drug & Ageing 2019

abscess, and of the 104 patients with a valve prosthesis, 19

(18.3%) had prosthesis dehiscence. The distribution of the

locations of IE is summarized in Table 1. In the 66 patients

with intracardiac stimulation devices, IE was located on leads

only in 26 (39.4%), on tricuspid valve and/or leads in 21

(31.8%), on leads and left heart valves in 2 (3.0%), and on left

heart valves only without evidence of lead involvement in 13

(19.7%); the location of IE remained uncertain in 4 patients

(6.1%).

Causative Microorganisms
Causative microorganisms were identified in blood cultures for

451 of 497 patients (90.7%). In patients with negative blood

culture results, the causative microorganism was identified by

valve culture for 5 patients, by lead culture for 3, by culture of

synovial fluid for 2, by PCR of valve material and/or blood for 8,

by serology for 1, and by both serology and PCR of valve material

for 1. Eventually, 26 patients (5.2%) had no microorganism

identified.

Figure 1. Incidence of infective endocarditis in the study population, by age and sex.

Figure 2. Incidence of infective endocarditis in the male population, by age and by mode of acquisition.

1-Year Population-Based Survey on Endocarditis d CID 2012:54 (1 May) d 1235
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Et pourtant le gériatre n’est pas vraiment officiellement invité !
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Guideline or consensus statement

the British Cardiovascular Society, the British Heart Valve 
Society, the British Society of Echocardiography, the Society of 
Cardiothoracic Surgeons of Great Britain and Ireland, and the 
British Infection Association. The British Congenital Cardiac 
Association joined later in the processes and contributed to the 
final guideline. During a face- to- face meeting, an initial scoping 
exercise was undertaken by Working Party members to iden-
tify key clinical questions concerning the delivery of specialist 
IE services to patients in the UK NHS, followed by round- table 
discussion to determine and prioritise principal guideline topics. 
A systematic review of the literature was undertaken (see online 
supplemental file for search strategy and methods for screening 
and selection of papers for inclusion), followed by develop-
ment of initial recommendations from the literature review and 
identification of important areas where published data were 
lacking. Draft recommendations were then proposed to the 
wider Working Party and iterated until consensus was achieved. 
As per previous guidelines,1 evidence levels to support recom-
mendations were graded as follows: A, based on high- quality 
evidence from systematic reviews of randomised controlled 
trials; B, based on observational studies; and C, based on expert 
consensus. After consensus was reached within the Working 
Party, the guideline was circulated to stakeholder organisations, 
as well as the Department of Health Advisory Committee for 
Antimicrobial Prescribing, Resistance and Healthcare Associated 
Infections, for comment.Each comment was addressed by the 
Working Party and the guideline was amended accordingly. Once 
recommendations had been agreed, an audit tool was developed, 
based on the recommendations.

RESULTS
The scoping exercise for this guideline revision identified new 
questions concerning optimal delivery of care for patients with 
IE. The first questions were (1) how should IE services be deliv-
ered? (2) what outpatient follow- up should be provided? and (3) 
what information should be given to patients? After excluding 
duplicates, 16 231 papers relating to IE were identified, of which 
20 were related to delivery of IE services and met the inclusion 
criteria. The findings of these papers were categorised into broad 
themes: endocarditis teams, infrastructure and support, referral 
processes, patient follow- up and information, and governance. 
Eight studies involved adults only and 12 did not state age inclu-
sion or exclusion criteria. No study explicitly included children. 
The audit tool is shown in table 1. Results of the risk of bias 
assessment are shown in online supplemental file 2.

RECOMMENDATIONS
Endocarditis teams
Recommendation 4.1.1
All hospitals involved in the care of patients with confirmed or 
suspected IE should have an IE team. (C)

Recommendation 4.1.2
The IE team should include as a minimum, an infection specialist 
and a cardiologist who is an accredited specialist in echocardiog-
raphy (or a cardiologist and an additional accredited specialist in 
echocardiography who can be a cardiologist or clinical physiol-
ogist/scientist). (C)

Recommendation 4.1.3
At heart centres (hospitals with cardiac surgical units), there 
should also be access to cardiac surgeons and cardiologists with 

Table 1 Audit tool to assess compliance with current infective 
endocarditis service delivery guidelines
Audit tool Compliant

4.1 Endocarditis teams
  Hospital is involved in the care of patients with confirmed or 

suspected IE and has an IE team.
y/n/na

  IE team includes an infection specialist. y/n
  IE team includes a cardiologist. y/n
  IE team includes an accredited specialist in 

echocardiography.
y/n/na

  At heart centres, the IE team includes a cardiac surgeon. y/n
  At heart centres, the IE team includes a cardiologist with 

expertise in adult congenital heart disease.
y/n/na

  At heart centres, the IE team includes cardiologists with 
expertise in the removal of infected implantable cardiac 
electronic devices.

y/n

  Local guidelines for the diagnosis, investigation, and the 
empirical and directed antibiotic therapy of suspected/
confirmed IE

y/n

  Weekly IE team review of patients with confirmed or 
suspected IE (MDT meeting and/or bedside patient review, 
over and above daily clinical review)

y/n

4.2 Endocarditis service infrastructure and support
  IE team in referring centres can transfer patients to a heart 

centre 24 hours a day 7 days a week
y/n/na

  Operating schedules allow for urgent or emergency surgery 
in patients with IE

y/n/na

IE team at the heart centre has access to specialist advice:
 ► Spinal surgery.
 ► Neurology.
 ► Neurosurgery.
 ► Renal medicine.
 ► Radiology (with specialist interest in cardiac imaging).
 ► Antimicrobial pharmacist.

y/n y/n y/n y/n 
y/n y/n

IE team has access to on- site
 ► Transthoracic echocardiography.
 ► Transoesophageal echocardiography.

IE team has timely access (within a week) to
 ► MRI.
 ► CT scanning.
 ► FDG- PET/CT scanning.

y/n y/n y/n y/n 
y/n y/n

  Substance misuse teams are available to support people 
who inject drugs and have IE

y/n

4.3 Endocarditis referral processes
  All patients with IE at a referring hospital discussed with 

the IE team at a heart centre to allow decisions regarding 
treatment and transfer

% compliance/na

  Cardiac imaging from all patients included in discussions 
with IE team at heart centre

% compliance/na

  All patients with IE at referring hospitals with ‘red flags’ 
(box 2) transferred to a heart centre

% compliance/na

  Clear point of contact for the IE team (including a dedicated 
phone line or email address)

y/n

  System of alerts based on clinical, microbiological or 
echocardiographic findings that trigger referral to the IE 
team

y/n

  Communication system for referral of new patients to/
between IE teams in place

y/n

  Patients with IE transferred between hospitals accompanied 
by records detailing their

   Clinical presentation % compliance
   Medical/cardiac history % compliance
   Medications % compliance
   Allergies % compliance
   Microbiological findings % compliance
   Imaging findings % compliance

Continued

 on M
ay 30, 2023 by guest. Protected by copyright.

http://heart.bm
j.com

/
Heart: first published as 10.1136/heartjnl-2022-321791 on 10 M

arch 2023. Downloaded from
 

2 Sandoe JAT, et al. Heart 2023;0:1–7. doi:10.1136/heartjnl-2022-321791

Guideline or consensus statement

the British Cardiovascular Society, the British Heart Valve 
Society, the British Society of Echocardiography, the Society of 
Cardiothoracic Surgeons of Great Britain and Ireland, and the 
British Infection Association. The British Congenital Cardiac 
Association joined later in the processes and contributed to the 
final guideline. During a face- to- face meeting, an initial scoping 
exercise was undertaken by Working Party members to iden-
tify key clinical questions concerning the delivery of specialist 
IE services to patients in the UK NHS, followed by round- table 
discussion to determine and prioritise principal guideline topics. 
A systematic review of the literature was undertaken (see online 
supplemental file for search strategy and methods for screening 
and selection of papers for inclusion), followed by develop-
ment of initial recommendations from the literature review and 
identification of important areas where published data were 
lacking. Draft recommendations were then proposed to the 
wider Working Party and iterated until consensus was achieved. 
As per previous guidelines,1 evidence levels to support recom-
mendations were graded as follows: A, based on high- quality 
evidence from systematic reviews of randomised controlled 
trials; B, based on observational studies; and C, based on expert 
consensus. After consensus was reached within the Working 
Party, the guideline was circulated to stakeholder organisations, 
as well as the Department of Health Advisory Committee for 
Antimicrobial Prescribing, Resistance and Healthcare Associated 
Infections, for comment.Each comment was addressed by the 
Working Party and the guideline was amended accordingly. Once 
recommendations had been agreed, an audit tool was developed, 
based on the recommendations.

RESULTS
The scoping exercise for this guideline revision identified new 
questions concerning optimal delivery of care for patients with 
IE. The first questions were (1) how should IE services be deliv-
ered? (2) what outpatient follow- up should be provided? and (3) 
what information should be given to patients? After excluding 
duplicates, 16 231 papers relating to IE were identified, of which 
20 were related to delivery of IE services and met the inclusion 
criteria. The findings of these papers were categorised into broad 
themes: endocarditis teams, infrastructure and support, referral 
processes, patient follow- up and information, and governance. 
Eight studies involved adults only and 12 did not state age inclu-
sion or exclusion criteria. No study explicitly included children. 
The audit tool is shown in table 1. Results of the risk of bias 
assessment are shown in online supplemental file 2.

RECOMMENDATIONS
Endocarditis teams
Recommendation 4.1.1
All hospitals involved in the care of patients with confirmed or 
suspected IE should have an IE team. (C)

Recommendation 4.1.2
The IE team should include as a minimum, an infection specialist 
and a cardiologist who is an accredited specialist in echocardiog-
raphy (or a cardiologist and an additional accredited specialist in 
echocardiography who can be a cardiologist or clinical physiol-
ogist/scientist). (C)

Recommendation 4.1.3
At heart centres (hospitals with cardiac surgical units), there 
should also be access to cardiac surgeons and cardiologists with 

Table 1 Audit tool to assess compliance with current infective 
endocarditis service delivery guidelines
Audit tool Compliant

4.1 Endocarditis teams
  Hospital is involved in the care of patients with confirmed or 

suspected IE and has an IE team.
y/n/na

  IE team includes an infection specialist. y/n
  IE team includes a cardiologist. y/n
  IE team includes an accredited specialist in 

echocardiography.
y/n/na

  At heart centres, the IE team includes a cardiac surgeon. y/n
  At heart centres, the IE team includes a cardiologist with 

expertise in adult congenital heart disease.
y/n/na

  At heart centres, the IE team includes cardiologists with 
expertise in the removal of infected implantable cardiac 
electronic devices.

y/n

  Local guidelines for the diagnosis, investigation, and the 
empirical and directed antibiotic therapy of suspected/
confirmed IE

y/n

  Weekly IE team review of patients with confirmed or 
suspected IE (MDT meeting and/or bedside patient review, 
over and above daily clinical review)

y/n

4.2 Endocarditis service infrastructure and support
  IE team in referring centres can transfer patients to a heart 

centre 24 hours a day 7 days a week
y/n/na

  Operating schedules allow for urgent or emergency surgery 
in patients with IE

y/n/na

IE team at the heart centre has access to specialist advice:
 ► Spinal surgery.
 ► Neurology.
 ► Neurosurgery.
 ► Renal medicine.
 ► Radiology (with specialist interest in cardiac imaging).
 ► Antimicrobial pharmacist.

y/n y/n y/n y/n 
y/n y/n

IE team has access to on- site
 ► Transthoracic echocardiography.
 ► Transoesophageal echocardiography.

IE team has timely access (within a week) to
 ► MRI.
 ► CT scanning.
 ► FDG- PET/CT scanning.

y/n y/n y/n y/n 
y/n y/n

  Substance misuse teams are available to support people 
who inject drugs and have IE

y/n

4.3 Endocarditis referral processes
  All patients with IE at a referring hospital discussed with 

the IE team at a heart centre to allow decisions regarding 
treatment and transfer

% compliance/na

  Cardiac imaging from all patients included in discussions 
with IE team at heart centre

% compliance/na

  All patients with IE at referring hospitals with ‘red flags’ 
(box 2) transferred to a heart centre

% compliance/na

  Clear point of contact for the IE team (including a dedicated 
phone line or email address)

y/n

  System of alerts based on clinical, microbiological or 
echocardiographic findings that trigger referral to the IE 
team

y/n

  Communication system for referral of new patients to/
between IE teams in place

y/n

  Patients with IE transferred between hospitals accompanied 
by records detailing their

   Clinical presentation % compliance
   Medical/cardiac history % compliance
   Medications % compliance
   Allergies % compliance
   Microbiological findings % compliance
   Imaging findings % compliance

Continued

 on M
ay 30, 2023 by guest. Protected by copyright.

http://heart.bm
j.com

/
Heart: first published as 10.1136/heartjnl-2022-321791 on 10 M

arch 2023. Downloaded from
 

procedures is not recommended, aseptic measures during the inser-
tion and manipulation of venous catheters and during any invasive
procedures, including in outpatients, are mandatory to reduce the
rate of this healthcare-associated IE.52

In summary, these guidelines propose continuing to limit antibiot-
ic prophylaxis to patients at high risk of IE undergoing the
highest-risk dental procedures. They highlight the importance of
hygiene measures, in particular oral and cutaneous hygiene. Epi-
demiological changes are marked by an increase in IE due to
staphylococcus and of healthcare-associated IE, thereby high-
lighting the importance of non-specific infection control mea-
sures.51,53 This should concern not only high-risk patients, but
should also be part of routine care in all patients since IE occur-
ring in patients without previously known heart disease now ac-
counts for a substantial and increasing incidence. This means
that although antibiotic prophylaxis should be restricted to the
highest-risk patients, preventive measures should be maintained
or extended to all patients with cardiac disease.

Although this section of the guidelines on IE prophylaxis is
based on weak evidence, they have been strengthened recently
by epidemiological surveys, most of which did not show an in-
creased incidence of IE due to oral streptococci.33 – 35 Their ap-
plication by patients should follow a shared decision-making
process. Future challenges are to gain a better understanding
of the mechanisms associated with valve infection, the
adaptation of prophylaxis to the ongoing epidemiological
changes and the performance of specific prospective surveys
on the incidence and characteristics of IE.

4. The ‘Endocarditis Team’
IE is a disease that needs a collaborative approach for the following
reasons:

† First, IE is not a single disease, but rather may present with very
different aspects depending on the first organ involved, the
underlying cardiac disease (if any), the microorganism involved,
the presence or absence of complications and the patient’s char-
acteristics.8 No single practitioner will be able to manage and
treat a patient in whom the main clinical symptoms might be car-
diac, rheumatological, infectious, neurological or other.

† Second, a very high level of expertise is needed from practitioners
from several specialties, including cardiologists, cardiac surgeons,
ID specialists, microbiologists, neurologists, neurosurgeons, ex-
perts in CHD and others. Echocardiography is known to have a
major importance in the diagnosis and management of IE. How-
ever, other imaging techniques, including magnetic resonance im-
aging (MRI), multislice computed tomography (MSCT), and
nuclear imaging, have also been shown to be useful for diagnosis,
follow-up and decision making in patients with IE.10 Including all of
these specialists in the team is becoming increasingly important.

† Finally, about half of the patients with IE undergo surgery during
the hospital course.54 Early discussion with the surgical team is
important and is considered mandatory in all cases of compli-
cated IE [i.e. endocarditis with heart failure (HF), abscess or em-
bolic or neurological complications].

Therefore the presence of an Endocarditis Team is crucial. This
multidisciplinary approach has already been shown to be useful

in the management of valve disease11 (the ‘Heart Valve Clinic’),
particularly in the selection of patients for transcatheter aortic valve
implantation procedures (‘Heart Team’ approach).55 In the field of
IE, the team approach adopted in France, including standardized
medical therapy, surgical indications following guideline recommen-
dations and 1 year of close follow-up, has been shown to significant-
ly reduce the 1-year mortality, from 18.5% to 8.2%.12 Other authors
have recently reported similar results.56 Taking these reports to-
gether, such a team approach has been recommended recently as
class IB in the 2014 American Heart Association/American College
of Cardiology guideline for the management of patients with valvular
heart disease.25

The present Task Force on the management of IE of the ESC
strongly supports the management of patients with IE in refer-
ence centres by a specialized team (the ‘Endocarditis Team’).
The main characteristics of the Endocarditis Team and the
referring indications are summarized in Tables 8 and 9.

Table 8 Characteristics of the ‘Endocarditis Team’

When to refer a patient with IE to an ‘Endocarditis Team’
in a reference centre 
1. Patients with complicated IE (i.e. endocarditis with HF, abscess, or 

embolic or neurological complication or CHD), should be referred 
early and managed in a reference centre with immediate surgical 
facilities.

2. Patients with non-complicated IE can be initially managed in a non-
reference centre, but with regular communication with the reference 
centre, consultations with the multidisciplinary ‘Endocarditis Team’, and, 
when needed, with external visit to the reference centre.

Characteristics of the reference centre
1. Immediate access to diagnostic procedures should be possible, 

including TTE, TOE, multislice CT, MRI, and nuclear imaging.
2. Immediate access to cardiac surgery should be possible during the 

early stage of the disease, particularly in case of complicated IE (HF, 
abscess, large vegetation, neurological, and embolic complications).

3. Several specialists should be present on site (the ‘Endocarditis Team’), 
including at least cardiac surgeons, cardiologists, anaesthesiologists, ID 
specialists, microbiologists and, when available, specialists in valve 
diseases, CHD, pacemaker extraction, echocardiography and other 
cardiac imaging techniques, neurologists, and facilities for
neurosurgery and interventional neuroradiology . 

Role of the ‘Endocarditis Team’
1. The ‘Endocarditis Team’ should have meetings on a regular basis in

order to discuss cases, take surgical decisions, and define the type of
follow-up.

2. The ‘Endocarditis Team’ chooses the type, duration, and mode of 
follow up of antibiotic therapy, according to a standardized protocol, 
following the current guidelines.

3. The ‘Endocarditis Team’ should participate in national or international 
registries, publicly report the mortality and morbidity of their centre, 
and be involved in a quality improvement programme, as well as in a 
patient education programme.

4. The follow-up should be organized on an outpatient visit basis at a 
frequency depending on the patient’s clinical status (ideally at 1, 3, 
6, and 12 months after hospital discharge, since the majority of events 
occur during this period57).

CHD ¼ Congenital heart disease; CT ¼ computed tomography; HF ¼ heart
failure; ID ¼ Infectious disease; IE ¼ infective endocarditis; MRI ¼ magnetic
resonance imaging; TOE ¼ transoesophageal echocardiography; TTE ¼
transthoracic echocardiography.
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Research, E.S. Health Science Foundation, Lugo (RA), Italy, Tel: +3243667196, Fax: +3243667194, Email: plancellotti@chu.ulg.ac.be

ESC Committee for Practice Guidelines (CPG) and National Cardiac Societies document reviewers: listed in the Appendix

ESC entities having participated in the development of this document:

ESC Associations: Acute Cardiovascular Care Association (ACCA), European Association for Cardiovascular Prevention & Rehabilitation (EACPR), European Association of
Cardiovascular Imaging (EACVI), European Heart Rhythm Association (EHRA), Heart Failure Association (HFA).

ESC Councils: Council for Cardiology Practice (CCP), Council on Cardiovascular Nursing and Allied Professions (CCNAP), Council on Cardiovascular Primary Care (CCPC).

ESC Working Groups: Cardiovascular Pharmacotherapy, Cardiovascular Surgery, Grown-up Congenital Heart Disease, Myocardial and Pericardial Diseases, Pulmonary Circulation
and Right Ventricular Function, Thrombosis, Valvular Heart Disease.

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the ESC
Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford Uni-
versity Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC.

Disclaimer. The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge and the evidence available at
the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy and/or ambiguity between the ESC Guidelines and any other official recom-
mendations or guidelines issued by the relevant public health authorities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encour-
aged to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic or
therapeutic medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibility of health professionals to make appropriate and
accurate decisions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient’s caregiver. Nor
do the ESC Guidelines exempt health professionals from taking into full and careful consideration the relevant official updated recommendations or guidelines issued by the competent
public health authorities, in order to manage each patient’s case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It is also the
health professional’s responsibility to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

& The European Society of Cardiology 2015. All rights reserved. For permissions please email: journals.permissions@oup.com.

European Heart Journal
doi:10.1093/eurheartj/ehv319

 European Heart Journal Advance Access published August 29, 2015

 by guest on Septem
ber 22, 2015

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 



Et pourtant le gériatre n’est pas vraiment officiellement invité !

Sandoe et al. Heart 2023 – Habib et al. Eur Heart J 2015- Enquête AEPEI en cours 

2 Sandoe JAT, et al. Heart 2023;0:1–7. doi:10.1136/heartjnl-2022-321791

Guideline or consensus statement

the British Cardiovascular Society, the British Heart Valve 
Society, the British Society of Echocardiography, the Society of 
Cardiothoracic Surgeons of Great Britain and Ireland, and the 
British Infection Association. The British Congenital Cardiac 
Association joined later in the processes and contributed to the 
final guideline. During a face- to- face meeting, an initial scoping 
exercise was undertaken by Working Party members to iden-
tify key clinical questions concerning the delivery of specialist 
IE services to patients in the UK NHS, followed by round- table 
discussion to determine and prioritise principal guideline topics. 
A systematic review of the literature was undertaken (see online 
supplemental file for search strategy and methods for screening 
and selection of papers for inclusion), followed by develop-
ment of initial recommendations from the literature review and 
identification of important areas where published data were 
lacking. Draft recommendations were then proposed to the 
wider Working Party and iterated until consensus was achieved. 
As per previous guidelines,1 evidence levels to support recom-
mendations were graded as follows: A, based on high- quality 
evidence from systematic reviews of randomised controlled 
trials; B, based on observational studies; and C, based on expert 
consensus. After consensus was reached within the Working 
Party, the guideline was circulated to stakeholder organisations, 
as well as the Department of Health Advisory Committee for 
Antimicrobial Prescribing, Resistance and Healthcare Associated 
Infections, for comment.Each comment was addressed by the 
Working Party and the guideline was amended accordingly. Once 
recommendations had been agreed, an audit tool was developed, 
based on the recommendations.

RESULTS
The scoping exercise for this guideline revision identified new 
questions concerning optimal delivery of care for patients with 
IE. The first questions were (1) how should IE services be deliv-
ered? (2) what outpatient follow- up should be provided? and (3) 
what information should be given to patients? After excluding 
duplicates, 16 231 papers relating to IE were identified, of which 
20 were related to delivery of IE services and met the inclusion 
criteria. The findings of these papers were categorised into broad 
themes: endocarditis teams, infrastructure and support, referral 
processes, patient follow- up and information, and governance. 
Eight studies involved adults only and 12 did not state age inclu-
sion or exclusion criteria. No study explicitly included children. 
The audit tool is shown in table 1. Results of the risk of bias 
assessment are shown in online supplemental file 2.

RECOMMENDATIONS
Endocarditis teams
Recommendation 4.1.1
All hospitals involved in the care of patients with confirmed or 
suspected IE should have an IE team. (C)

Recommendation 4.1.2
The IE team should include as a minimum, an infection specialist 
and a cardiologist who is an accredited specialist in echocardiog-
raphy (or a cardiologist and an additional accredited specialist in 
echocardiography who can be a cardiologist or clinical physiol-
ogist/scientist). (C)

Recommendation 4.1.3
At heart centres (hospitals with cardiac surgical units), there 
should also be access to cardiac surgeons and cardiologists with 

Table 1 Audit tool to assess compliance with current infective 
endocarditis service delivery guidelines
Audit tool Compliant

4.1 Endocarditis teams
  Hospital is involved in the care of patients with confirmed or 

suspected IE and has an IE team.
y/n/na

  IE team includes an infection specialist. y/n
  IE team includes a cardiologist. y/n
  IE team includes an accredited specialist in 

echocardiography.
y/n/na

  At heart centres, the IE team includes a cardiac surgeon. y/n
  At heart centres, the IE team includes a cardiologist with 

expertise in adult congenital heart disease.
y/n/na

  At heart centres, the IE team includes cardiologists with 
expertise in the removal of infected implantable cardiac 
electronic devices.

y/n

  Local guidelines for the diagnosis, investigation, and the 
empirical and directed antibiotic therapy of suspected/
confirmed IE

y/n

  Weekly IE team review of patients with confirmed or 
suspected IE (MDT meeting and/or bedside patient review, 
over and above daily clinical review)

y/n

4.2 Endocarditis service infrastructure and support
  IE team in referring centres can transfer patients to a heart 

centre 24 hours a day 7 days a week
y/n/na

  Operating schedules allow for urgent or emergency surgery 
in patients with IE

y/n/na

IE team at the heart centre has access to specialist advice:
 ► Spinal surgery.
 ► Neurology.
 ► Neurosurgery.
 ► Renal medicine.
 ► Radiology (with specialist interest in cardiac imaging).
 ► Antimicrobial pharmacist.

y/n y/n y/n y/n 
y/n y/n

IE team has access to on- site
 ► Transthoracic echocardiography.
 ► Transoesophageal echocardiography.

IE team has timely access (within a week) to
 ► MRI.
 ► CT scanning.
 ► FDG- PET/CT scanning.

y/n y/n y/n y/n 
y/n y/n

  Substance misuse teams are available to support people 
who inject drugs and have IE

y/n

4.3 Endocarditis referral processes
  All patients with IE at a referring hospital discussed with 

the IE team at a heart centre to allow decisions regarding 
treatment and transfer

% compliance/na

  Cardiac imaging from all patients included in discussions 
with IE team at heart centre

% compliance/na

  All patients with IE at referring hospitals with ‘red flags’ 
(box 2) transferred to a heart centre

% compliance/na

  Clear point of contact for the IE team (including a dedicated 
phone line or email address)

y/n

  System of alerts based on clinical, microbiological or 
echocardiographic findings that trigger referral to the IE 
team

y/n

  Communication system for referral of new patients to/
between IE teams in place

y/n

  Patients with IE transferred between hospitals accompanied 
by records detailing their

   Clinical presentation % compliance
   Medical/cardiac history % compliance
   Medications % compliance
   Allergies % compliance
   Microbiological findings % compliance
   Imaging findings % compliance
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assessment are shown in online supplemental file 2.

RECOMMENDATIONS
Endocarditis teams
Recommendation 4.1.1
All hospitals involved in the care of patients with confirmed or 
suspected IE should have an IE team. (C)

Recommendation 4.1.2
The IE team should include as a minimum, an infection specialist 
and a cardiologist who is an accredited specialist in echocardiog-
raphy (or a cardiologist and an additional accredited specialist in 
echocardiography who can be a cardiologist or clinical physiol-
ogist/scientist). (C)

Recommendation 4.1.3
At heart centres (hospitals with cardiac surgical units), there 
should also be access to cardiac surgeons and cardiologists with 

Table 1 Audit tool to assess compliance with current infective 
endocarditis service delivery guidelines
Audit tool Compliant

4.1 Endocarditis teams
  Hospital is involved in the care of patients with confirmed or 

suspected IE and has an IE team.
y/n/na

  IE team includes an infection specialist. y/n
  IE team includes a cardiologist. y/n
  IE team includes an accredited specialist in 

echocardiography.
y/n/na

  At heart centres, the IE team includes a cardiac surgeon. y/n
  At heart centres, the IE team includes a cardiologist with 

expertise in adult congenital heart disease.
y/n/na

  At heart centres, the IE team includes cardiologists with 
expertise in the removal of infected implantable cardiac 
electronic devices.

y/n

  Local guidelines for the diagnosis, investigation, and the 
empirical and directed antibiotic therapy of suspected/
confirmed IE

y/n

  Weekly IE team review of patients with confirmed or 
suspected IE (MDT meeting and/or bedside patient review, 
over and above daily clinical review)

y/n

4.2 Endocarditis service infrastructure and support
  IE team in referring centres can transfer patients to a heart 

centre 24 hours a day 7 days a week
y/n/na

  Operating schedules allow for urgent or emergency surgery 
in patients with IE

y/n/na

IE team at the heart centre has access to specialist advice:
 ► Spinal surgery.
 ► Neurology.
 ► Neurosurgery.
 ► Renal medicine.
 ► Radiology (with specialist interest in cardiac imaging).
 ► Antimicrobial pharmacist.

y/n y/n y/n y/n 
y/n y/n

IE team has access to on- site
 ► Transthoracic echocardiography.
 ► Transoesophageal echocardiography.

IE team has timely access (within a week) to
 ► MRI.
 ► CT scanning.
 ► FDG- PET/CT scanning.

y/n y/n y/n y/n 
y/n y/n

  Substance misuse teams are available to support people 
who inject drugs and have IE

y/n

4.3 Endocarditis referral processes
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  Cardiac imaging from all patients included in discussions 
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  All patients with IE at referring hospitals with ‘red flags’ 
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procedures is not recommended, aseptic measures during the inser-
tion and manipulation of venous catheters and during any invasive
procedures, including in outpatients, are mandatory to reduce the
rate of this healthcare-associated IE.52

In summary, these guidelines propose continuing to limit antibiot-
ic prophylaxis to patients at high risk of IE undergoing the
highest-risk dental procedures. They highlight the importance of
hygiene measures, in particular oral and cutaneous hygiene. Epi-
demiological changes are marked by an increase in IE due to
staphylococcus and of healthcare-associated IE, thereby high-
lighting the importance of non-specific infection control mea-
sures.51,53 This should concern not only high-risk patients, but
should also be part of routine care in all patients since IE occur-
ring in patients without previously known heart disease now ac-
counts for a substantial and increasing incidence. This means
that although antibiotic prophylaxis should be restricted to the
highest-risk patients, preventive measures should be maintained
or extended to all patients with cardiac disease.

Although this section of the guidelines on IE prophylaxis is
based on weak evidence, they have been strengthened recently
by epidemiological surveys, most of which did not show an in-
creased incidence of IE due to oral streptococci.33 – 35 Their ap-
plication by patients should follow a shared decision-making
process. Future challenges are to gain a better understanding
of the mechanisms associated with valve infection, the
adaptation of prophylaxis to the ongoing epidemiological
changes and the performance of specific prospective surveys
on the incidence and characteristics of IE.

4. The ‘Endocarditis Team’
IE is a disease that needs a collaborative approach for the following
reasons:

† First, IE is not a single disease, but rather may present with very
different aspects depending on the first organ involved, the
underlying cardiac disease (if any), the microorganism involved,
the presence or absence of complications and the patient’s char-
acteristics.8 No single practitioner will be able to manage and
treat a patient in whom the main clinical symptoms might be car-
diac, rheumatological, infectious, neurological or other.

† Second, a very high level of expertise is needed from practitioners
from several specialties, including cardiologists, cardiac surgeons,
ID specialists, microbiologists, neurologists, neurosurgeons, ex-
perts in CHD and others. Echocardiography is known to have a
major importance in the diagnosis and management of IE. How-
ever, other imaging techniques, including magnetic resonance im-
aging (MRI), multislice computed tomography (MSCT), and
nuclear imaging, have also been shown to be useful for diagnosis,
follow-up and decision making in patients with IE.10 Including all of
these specialists in the team is becoming increasingly important.

† Finally, about half of the patients with IE undergo surgery during
the hospital course.54 Early discussion with the surgical team is
important and is considered mandatory in all cases of compli-
cated IE [i.e. endocarditis with heart failure (HF), abscess or em-
bolic or neurological complications].

Therefore the presence of an Endocarditis Team is crucial. This
multidisciplinary approach has already been shown to be useful

in the management of valve disease11 (the ‘Heart Valve Clinic’),
particularly in the selection of patients for transcatheter aortic valve
implantation procedures (‘Heart Team’ approach).55 In the field of
IE, the team approach adopted in France, including standardized
medical therapy, surgical indications following guideline recommen-
dations and 1 year of close follow-up, has been shown to significant-
ly reduce the 1-year mortality, from 18.5% to 8.2%.12 Other authors
have recently reported similar results.56 Taking these reports to-
gether, such a team approach has been recommended recently as
class IB in the 2014 American Heart Association/American College
of Cardiology guideline for the management of patients with valvular
heart disease.25

The present Task Force on the management of IE of the ESC
strongly supports the management of patients with IE in refer-
ence centres by a specialized team (the ‘Endocarditis Team’).
The main characteristics of the Endocarditis Team and the
referring indications are summarized in Tables 8 and 9.

Table 8 Characteristics of the ‘Endocarditis Team’

When to refer a patient with IE to an ‘Endocarditis Team’
in a reference centre 
1. Patients with complicated IE (i.e. endocarditis with HF, abscess, or 

embolic or neurological complication or CHD), should be referred 
early and managed in a reference centre with immediate surgical 
facilities.

2. Patients with non-complicated IE can be initially managed in a non-
reference centre, but with regular communication with the reference 
centre, consultations with the multidisciplinary ‘Endocarditis Team’, and, 
when needed, with external visit to the reference centre.

Characteristics of the reference centre
1. Immediate access to diagnostic procedures should be possible, 

including TTE, TOE, multislice CT, MRI, and nuclear imaging.
2. Immediate access to cardiac surgery should be possible during the 

early stage of the disease, particularly in case of complicated IE (HF, 
abscess, large vegetation, neurological, and embolic complications).

3. Several specialists should be present on site (the ‘Endocarditis Team’), 
including at least cardiac surgeons, cardiologists, anaesthesiologists, ID 
specialists, microbiologists and, when available, specialists in valve 
diseases, CHD, pacemaker extraction, echocardiography and other 
cardiac imaging techniques, neurologists, and facilities for
neurosurgery and interventional neuroradiology . 

Role of the ‘Endocarditis Team’
1. The ‘Endocarditis Team’ should have meetings on a regular basis in

order to discuss cases, take surgical decisions, and define the type of
follow-up.

2. The ‘Endocarditis Team’ chooses the type, duration, and mode of 
follow up of antibiotic therapy, according to a standardized protocol, 
following the current guidelines.

3. The ‘Endocarditis Team’ should participate in national or international 
registries, publicly report the mortality and morbidity of their centre, 
and be involved in a quality improvement programme, as well as in a 
patient education programme.

4. The follow-up should be organized on an outpatient visit basis at a 
frequency depending on the patient’s clinical status (ideally at 1, 3, 
6, and 12 months after hospital discharge, since the majority of events 
occur during this period57).

CHD ¼ Congenital heart disease; CT ¼ computed tomography; HF ¼ heart
failure; ID ¼ Infectious disease; IE ¼ infective endocarditis; MRI ¼ magnetic
resonance imaging; TOE ¼ transoesophageal echocardiography; TTE ¼
transthoracic echocardiography.
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TDM TAP : 2 infarctus spléniques
Hémocultures : S. oralis
14/7 : Amox 12g/24h + Genta 4mg/Kg
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proportion of Enterococcus and S gallolyticus and less Staph-
ylococcus and S viridans were observed. These results were 
consistent with previous publications.8 11 12 14 Likewise, Olmos et 
al21 recently described a greater proportion of IE due to Entero-
coccus among diabetic patients, regardless of their age. Knowing 
the fact that in our cohort more than a quarter of the octoge-
narian patients suffered from diabetes, this could account for the 
greater proportion of Enterococcus.

Prognosis
Inhospital mortality rates were not significantly different among 
the age groups, although 1-year mortality rate was significantly 
higher in octogenarians. The first explanation may be the lower 
number of inhospital events (8 deaths) as compared with 1-year 
mortality (19 deaths), making statistical significance more diffi-
cult to reach. Another explanation could be the progressive left 
ventricular deterioration caused by valvular damage and not 
adequately treated by surgery. Of note, among the 11 additional 
deaths occurring after hospitalisation, 4 were caused by heart 
failure, and all of them had theoretical indication for surgery and 
were not operated on.

Overall mortality in our study was lower than in previous 
studies1 5 7 (table 4). As previously reported,6 this may be related 
to our multidisciplinary approach, a strict implementation of 
guidelines and a high rate of surgery.

López-Wolf et al8 recently reported a slightly higher mortality 
rate (20% vs 15.7%) than in our series, but 1-year mortality was 
not reported in this series.

In our study, 1-year mortality rate among octogenarians was 
considerably higher than among the younger patients, contrary 
to inhospital mortality rate. This finding of a very high late 
mortality rate, mostly caused by heart failure, may be related to 
the low operative rate in our population. Patients above 80 were 

frailer, present with more comorbidities and are facing higher 
risks of complications.

Surgical therapy and implementation of ESC guidelines
The very old patients had considerably more complications and 
poorer outcomes than others, and this may be related to the 
lower rate of surgical management in these patients, although 
theoretical indication rate was the same, confirming the poor 
implementation of ESC guidelines in old patients.5 7 14

Our data confirm that surgery is of major importance in 
IE.22 23 Operated patients showed an excellent 1-year survival 
rate: more than 90%, even in the oldest patients (93.6%). Other 
smaller series13 recently drew similar conclusions.

More than age, frailty—however hard to quantify—seems of 
utmost importance. Numerous scores have emerged over the 
past years to evaluate this geriatric concept.24 25 These scores 
most often include neurocognitive, thymic and nutritive evalua-
tions, dependence on daily life, social background, and comor-
bidities. Some of the studies have recently proven their utility 
for cardiovascular diseases management26 and prognosis evalu-
ation before cardiac surgery.27–29 We recommend a more global 
patient evaluation and a greater cooperation with geriatricians to 
improve IE management in the elderly population.

Limitations
Our study presents some limitations.

First of all, it is based on a monocentric cohort performed in 
the cardiological department of a referral care centre for cardiac 
surgery and IE, with possible selection bias.

The low mortality rate in our centre, already described in 
previous publications,6 make difficult the extrapolation of the 
results.

Figure 1 One-year survival rate (Kaplan-Meier curve).
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Ragnarsson 2021, n=2186 9% 23% 20% 45%
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Figure S1. Kaplan-Meier estimates of overall survival for the three age groups (Group 1, 

<65 years; Group 2, 65-79 years; Group 3, 80 years and older). 
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Le recours à la chirurgie est moins fréquent dans la population âgée

25

Pazdernik et al. Infection 2022Euro-Endo Registery
Prospectif 2016-2018
40 pays, 156 centres, n=3113Surgery and outcome of infective endocarditis in octogenarians: prospective data from the…

1 3

Table 1  Comparison of therapy and outcome of infective endocarditis according to the two groups of age

IQR Interquartile range
* Emergency surgery: surgery performed within 24 h after diagnosis
† Urgent surgery within a few days
‡ Early surgery within 1 week
§ Elective surgery after at least 1–2 weeks of antibiotic therapy

 < 80 years old
(n = 2738)

 ≥ 80 years old
(n = 375)

p-value

Risk score
 Euroscore II (N) 2334 298
 Median (IQR) 4.5 (1.8–11.3) 12.4 (5.5–25.2)  < 0.0001

Theoretical indication for valvular surgery
 Indication 1724/2737 (63.0%) 184/375 (49.1%)  < 0.001
 Indication—surgery performed 1301/1724 (75.5%) 68/184 (37.0%)  < 0.001
 Indication—no surgery performed 423/1724 (24.5%) 116/184 (63.0%)  < 0.001

Reasons for not performing surgery when indicated
 Patient refusal 76/423 (18.0%) 25/116 (21.6%) 0.381
 Surgical risk 217/423 (51.3%) 93/116 (80.2%)  < 0.001
 Death before surgery 102/423 (24.1%) 16/116 (13.8%) 0.017
 Absence of surgery in the hospital 32/423 (7.6%) 3/116 (2.6%) 0.054
 Neurological complication 53/423 (12.5%) 10/116 (8.6%) 0.246
 Other 97/423 (22.9%) 16/116 (13.8%) 0.032

Indication
 Haemodynamic 892/1724 (51.7%) 83/184 (45.1%) 0.087
 Embolic 606/1724 (35.2%) 52/184 (28.3%) 0.062
 Infectious 1075/1724 (62.4%) 113/184 (61.4%) 0.802
 Other 147/1724 (8.5%) 11/184 (6.0%) 0.233

Timing of surgery
 Median time between diagnosis and surgery (IQR) (days) 13.0 (6.0–26.0) 13.0 (8.0–23.0) 0.8016
 Emergency surgery* 93/1416 (6.6%) 9/97 (9.3%) 0.1384
 Urgent  surgery† 359/1416 (25.4%) 15/97 (15.5%)
 Early  surgery‡ 448/1416 (31.6%) 36/97 (37.1%)
 Elective  surgery§ 516/1416 (36.4%) 37/97 (38.1%)

In-hospital follow-up
 Death 432/2738 (15.8%) 97/375 (25.9%)  < 0.0001

Cause of death
 Cardiovascular 122/431 (28.3%) 29/97 (29.9%) 0.4400
 Non-cardiovascular 122/431 (28.3%) 34/97 (35.1%)
 Cardiovascular + non-cardiovascular 161/431 (37.4%) 30/97 (30.9%)
 Unknown 26/431 (6.0%) 4/97 (4.1%)

If surgery performed
 Death post valvular surgery 135/432 (31.3%) 15/97 (15.5%) 0.002

If patient alive, cardiac status
 Heart failure 299/2301 (13.0%) 71/278 (25.5%)  < 0.0001
 Valve or prosthetic dysfunction 376/2304 (16.3%) 63/278 (22.7%) 0.0078

One-year follow-up
 Death 609/2738 (22.2%) 155/375 (41.3%)  < 0.0001
 Among pts with valvular surgery 208/1301 (16.0%) 21/68 (30.9%) 0.001
 Among medically treated patients 401/1437 (27.9%) 134/307 (43.6%)  < 0.001
 With theoretical valvular surgical indication 215/423 (50.8%) 74/116 (63.8%) 0.013
 Without theoretical valvular surgical indication 186/1013 (18.4%) 60/191 (31.4%)  < 0.001
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surgery is underused, although operated octogenarian patients 
present with an excellent outcome.

Age alone should probably not be regarded as a contraindi-
cation to surgery. A better implementation of ESC guidelines, a 
more frequent use of surgery and a greater cooperation between 

cardiologists and geriatricians would help in improving the 
management of octogenarian patients with IE.

Competing interests None declared.

Provenance and peer review Not commissioned; externally peer reviewed.

Figure 2 Implementation of European Society of Cardiology (ESC) guidelines15 and mortality in the <80-year-old patients. IE, infective endocarditis.

Figure 3 Implementation of European Society of Cardiology (ESC) guidelines15 and mortality in the ≥80-year-old patients. IE, infective endocarditis.

Table 3 Comparison with previous studies
Year Authors Age (years) n Type of IE Surgical rate (%) Inhospital mortality (%) One-year mortality (%)

1997 Selton-Suty et al12 ≥70 25 Valvular IE 24 28 -
1998 Netzer et al29 ≥70 20 Valvular IE 65 25 -
2002 Di Salvo et al11 ≥70 87 Valvular + CD infection 41 17 -
2009 Remadi et al13 ≥75 72 Valvular + CD infection 29 16 48.4
2010 López et al14 ≥72 148 Valvular IE 40 36 -
2011 López-Wolf et al8 ≥80 34 Valvular + CD infection 17 20 -
2015 Our study ≥80 51 Valvular IE 31 15.7 37.3
CD, cardiac device; IE, infective endocarditis.

Table 4 Surgery and 1-year mortality
<65 years 65–80 years ≥80 years

Patients 1-year mortality Patients 1-year mortality Patients 1-year mortality

n n % n n % n n %

Global 230 30 13.0 173 35 20.2 51 19 37.3
Surgery indicated 182 27 14.8 135 31 23.0 38 17 44.7
Surgery indicated and performed 149 15 10.1 94 9 9.6 16 1 6.3
Surgery indicated and not performed 33 12 36.4 41 22 53.7 22 16 72.7
Surgery not indicated 48 3 6.3 38 4 10.5 13 2 15.4
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Le poids de la chirurgie sur la mortalité
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n=105
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• Plus jeunes
• Moins comorbides
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• ETO

M1 1/38 (2,6%) 30/67 (45%) 8/58 (14%) <0.001

M3 4/38 (11%) 37/67 (55%) 13/58 (22%) <0.001

M6 4/38 (11%) 40/67 (60%) 13/58 (22%) <0.001
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Bordeaux, étude prospective 2008-2013, n=923

Log-rank test p=0.4

Log-rank test p=0.002

Cox regression
 Crude HR = 1.49 [0.64,3.47]

IPTW HR = 1.35 [0.54,3.39]

Cox regression
Crude HR from D0-D30 = 2.21 [1.40,3.46]

Crude HR after D30 = 1.22 [0.76,1.94]

IPTW HR from D0-D30 = 1.98 [1.22,3.22]
IPTW HR after D30 = 1.04 [0.62,1.76]

A: Operated LSIE

B: Non-operated LSIE
Follow up time of operated LSIE (days)

Follow up time of non-operated LSIE (days)
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Streptococcaceae, those colonizing the gastro-intestinal 
tract were more frequent in elderly, with a rate as high as 
24% of enterococci. These results are consistent with most 
of previous series reporting an increased frequency of ente-
rococcus from 10% in patients aged < 65 to > 20% in octo-
genarians [5, 15] and a 25% rate of Enterococcus faecalis 
in IE after aortic valve implantation [16]. However, a recent 
Swedish study reported a different repartition of responsi-
ble micro-organisms according to age, with a higher rate of 
Staphylococcus aureus in the ≥ 80 group and no significant 
difference in the frequency of enterococci among age groups 
[10].

Contemporary data indicate that surgery is now under-
taken in approximately 50% of patients with acute IE [17, 
18]. Theoretical indication according to the automated appli-
cation of the guidelines has been reported to be present in 
more than 70% of patients in a French cohort [19]. In the 
Euro-Endo registry, the theoretical indication was the one 
recognised by the responsible practitioner, which is not 
exactly the same definition, and was reported in 61% of the 
whole population, less frequently in elderly (49% vs 63%). 
In the same manner, valvular surgery itself was less often 

performed when indicated in the elderly than in younger 
patients (37% vs 75%).

Of note, as per results shown in Supplementary Table 4, 
the proportion of patients classified as definite IE because 
of the main pathological/microbiological criteria defining 
the anatomically definite IE is a little bit lower among ≥ 80 
yo than among < 80 yo suggesting that patients > 80 yo who 
are operated on have more other positive diagnostic cri-
teria (imaging, clinical and microbiological criteria) than 
younger ones, i.e. that more objective criteria are mandatory 
in elderly to take a decision of surgery.

Propensity analysis gave us a unique opportunity to better 
analyse the actual performance of valvular surgery and the 
prognosis of octogenarians in this large cohort of patients. 
By matching on most of the classical factors of severity of 
IE, influencing both surgical indication and prognosis, we 
could better analyse the direct impact of age on surgery and 
outcome. We chose not to include baseline variables, such 
as frailty or surgical score, as they were strongly related to 
age and not to IE itself.

Propensity analysis was also used in a recent paper on 
data from the Swedish registry on Infective Endocarditis but 

Fig. 2  Comparison of outcome of infective endocarditis among the 2 propensity-matched subgroups (< 80 yo and ≥ 80 yo) according to the indi-
cation and actual performance of surgery
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by 5 m gait speed in 6 seconds) and disability (evaluated 

by �3 impairments in the Nagi scale) improved model dis-

crimination compared with Parsonnet score or the Society 

of Thoracic Surgeons Predicted Risk of Mortality or Major 

Morbidity (a different score from the Society of Thoracic 

Surgeons Endocarditis Score cited earlier) alone. 68,69 Thus, 

in addition to cardiologists, infectious disease specialists, 

cardiac surgeons, and anesthesiologists, geriatricians should 

certainly play a major role to more accurately identify patients 

who would benefit from surgery or not in case of IE.

Other components of treatment

Comorbidities and polypharmacy are very common in 

elderly, and IE care should not be focused only on antibi-

otic administration and surgery. Of note, antiplatelet and 

anticoagulant agents are commonly prescribed in elderly 

patients. The European and American recommendations 

give indications on the management of antiplatelet therapy 

and anticoagulation during IE.10,11 Antiplatelet agents should 

be stopped only in the presence of major bleeding. In case 

of intracranial hemorrhage, any anticoagulation should be 

withdrawn. In the presence of a mechanical valve, unfrac-

tionated heparin should be restarted as soon as possible with 

close monitoring of clot tests. In ischemic stroke without 

hemorrhage, oral anticoagulation should be replaced by 

unfractionated heparin.ConclusionIE is becoming more common in elderly population with 

peculiarities in patient characteristics and bacteria involved. 

This evolution raises new issues and leads clinicians to deal 

with specific problems in the management of this severe 

disease. The elders’ characteristics (performance status, dis-

ability) and their impact on the treatment and the prognosis of 

IE may deserve great attention. Geriatricians should be more 

involved in this perspective. Available guidelines could be 

applied to fit elderly patients, but specific recommendations 

may certainly be necessary for the frailest ones. Therefore, 

improving our knowledge on specificity of IE in elderly is 

essential, and further studies focusing on these patients are 

necessary to explore those specific points.

DisclosureThe authors report no conflicts of interest in this work.
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Table 2 Characteristics of risk scores predicting mortality or morbidity after cardiac surgery

STS-PROMM68

Bernstein and Parsonnet69 Euroscore II 67

STS-IE65

De Feo66

Specific to IE

No

No

No

Yes
Yes

Prediction of morbidity after surgery

Yes

No

No

Yes
No

Number of variables included

34

37

17

13

6

Variables includedu� Age

X

X

X

X

X

u� Other demographic data

X

X

X

X

u� Renal failure

X

X

X

X

X

u� Other extracardiac chronic diseases

X

X

X

X

u� Previous cardiac disease

X

X

X

X

u� Cardiac failure/cardiogenic shock at the time of surgery X

X

X

X

X

u� Ventilatory support at the time of surgery

X

X

X

X

X

u� Previous cardiac surgery

X

X

X

X

u� Elective/urgent surgery

X

X

X

X

u� Presence of IE

X

NA

u� Positive blood culture

X

u� Perivalvular abcess

X

Abbreviations: IE, infective endocarditis; STS-PROMM, Society of Thoracic Surgeons Predicted Risk of Mortality or Major Morbidity; N/A, not applicable; STS-IE, Society 

of Thoracic Surgeons-Infective Endocarditis.
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by �3 impairments in the Nagi scale) improved model dis-
crimination compared with Parsonnet score or the Society 
of Thoracic Surgeons Predicted Risk of Mortality or Major 
Morbidity (a different score from the Society of Thoracic 
Surgeons Endocarditis Score cited earlier) alone.68,69 Thus, 
in addition to cardiologists, infectious disease specialists, 
cardiac surgeons, and anesthesiologists, geriatricians should 
certainly play a major role to more accurately identify patients 
who would benefit from surgery or not in case of IE.

Other components of treatment
Comorbidities and polypharmacy are very common in 
elderly, and IE care should not be focused only on antibi-
otic administration and surgery. Of note, antiplatelet and 
anticoagulant agents are commonly prescribed in elderly 
patients. The European and American recommendations 
give indications on the management of antiplatelet therapy 
and anticoagulation during IE.10,11 Antiplatelet agents should 
be stopped only in the presence of major bleeding. In case 
of intracranial hemorrhage, any anticoagulation should be 
withdrawn. In the presence of a mechanical valve, unfrac-
tionated heparin should be restarted as soon as possible with 
close monitoring of clot tests. In ischemic stroke without 
hemorrhage, oral anticoagulation should be replaced by 
unfractionated heparin.

Conclusion
IE is becoming more common in elderly population with 
peculiarities in patient characteristics and bacteria involved. 

This evolution raises new issues and leads clinicians to deal 
with specific problems in the management of this severe 
disease. The elders’ characteristics (performance status, dis-
ability) and their impact on the treatment and the prognosis of 
IE may deserve great attention. Geriatricians should be more 
involved in this perspective. Available guidelines could be 
applied to fit elderly patients, but specific recommendations 
may certainly be necessary for the frailest ones. Therefore, 
improving our knowledge on specificity of IE in elderly is 
essential, and further studies focusing on these patients are 
necessary to explore those specific points.
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Résultats :

Parmi les 125 patients ≥ 80 ans non opérés, 67 avaient une indication chirurgicale théorique. Les patients ≥ 80 ans opérés (n=38) étaient plus souvent des hommes (76% vs. 46%,
p=0.004), étaient plus jeunes (83 vs. 84 ans en médiane, p=0.01), avaient moins de comorbidités (Charlson 3 vs. 2, p=0.01) et avaient plus souvent eu une ETO (95% vs. 71%,
p<0.001). Il n’y avait pas de différence significative en terme de valve prothétique, de germe identifié ou d’emboles cérébraux. Les patients ≥ 80 ans opérés avaient moins d’aide
infirmière à domicile avant leur admission (2.6% vs. 17%, p=0.003), étaient plus souvent capable de marcher sans aide à l’admission (74% vs. 35%, p<0.001), et avaient un score ADL
médian plus élevé (5/6 vs. 3/6, p=0.001) que ceux qui n’étaient pas opérés. Il n’y avait pas de différence significative en terme de polymédication et d’IMC à l’admission.

Introduction :
L’endocardite infectieuse (EI) affecte des sujets de plus en plus âgés du fait du vieillissement de la population. Le pronostic des patients âgés de plus de 80 ans semble moins bon
que celui des sujets plus jeunes, mais peu de données existent sur leur prise en charge. La décision concernant le recours à la chirurgie cardiaque est souvent complexe dans cette
population et nécessite l’identification de facteurs pronostiques spécifiques.
Notre objectif était donc de comparer les caractéristiques et le pronostic des EI des sujets âgés ≥ 80 ans et < 80 ans avec et sans chirurgie, et d’identifier les facteurs associés à la
mortalité à 1 an chez les sujets âgés ≥ 80 ans.

Matériels et méthodes :
Toutes les EI prises en charge au sein de la réunion de concertation pluridisciplinaire régionale Endocardite du CHU de Bordeaux de 2013 à 2020 étaient incluses prospectivement.
Les EI du cœur gauche étaient incluses dans notre étude, les EI isolées du cœur droit et/ou sur dispositif cardiaque implantable étaient exclues. Les données générales sur les EI
étaient recueillies prospectivement et les données gériatriques spécifiques recueillies rétrospectivement : support infirmier au domicile, nombre de médicaments, indice de masse
corporelle (IMC), autonomie (score Activities of Daily Living [ADL], allant de 0 à 6 avec 1 point pour l’indépendance à chaque activité parmi : hygiène corporelle, habillage, aller aux
toilettes, transfert, continence et alimentation)1. Le pronostic était évalué sur la mortalité toute cause à un an. La comparaison des caractéristiques EI des sujets âgés de ≥ 80 ans par
rapport aux sujets < 80 ans était réalisée à partir de tests du Chi2, Fisher et Wilcoxon, et la comparaison des risques de décès était réalisée à partir de modèles de Cox avec
pondération IPTW (inverse probability of treatment weighting). L’identification des facteurs associés au risque de décès chez les sujets âgés de ≥ 80 ans était réalisée à l’aide de
modèles de Cox bruts et ajustés.

Discussion :
La chirurgie dans les EI a un impact pronostique déterminant. Dans notre étude, les patients ≥ 80 ans non opérés décédaient deux fois plus à la phase initiale de l’EI que les < 80 ans
(IPTW HR 1.98 [1.22-3.22]). L’absence de chirurgie malgré une indication théorique explique en partie cette surmortalité chez les sujets âgés. Chez des patients âgés ≥ 80 ans
sélectionnés en bon état général (score ADL≥4, peu de comorbidités), la chirurgie offrait un pronostic similaire aux sujets < 80 ans avec respectivement 16 et 11% de mortalité à un an
(IPTW HR 1.35 [0.54-3.39]). Nous avons objectivé l’impact pronostique majeur de l’autonomie à l’admission, indépendamment des facteurs pronostiques usuels, qui doit donc être
intégrée dans la décision chirurgicale. Nos résultats concordent avec ceux de l’étude ELDERL-IE récemment publiée qui incluait 120 patients ≥75 ans dont seulement 20 opérés2.
L’échocardiographie trans-œsophagienne était moins fréquemment réalisée chez les ≥ 80 ans et certaines indications chirurgicales ont pu être manquées. Cela explique en partie le
faible taux de chirurgie par rapport aux < 80 ans (23% vs 61%). En effet, ce geste invasif indispensable pour évaluer l’indication chirurgicale de l’EI peut être difficile à réaliser chez des
patients dépendants, fragiles, confus et parfois d’emblée contre-indiqués à l’anesthésie générale3.
La survenue d’une confusion au cours de l’hospitalisation pour l’EI était associée à un pronostic péjoratif. La prévention multimodale de la confusion est donc un élément important à
intégrer dans la prise en charge des EI des sujets âgés.
Notre étude comportait un large effectif par rapport aux données existantes dans la littérature dans cette population âgée. Néanmoins, avec seulement 38 patients opérés, la
puissance de nos analyses était limitée. Le caractère rétrospectif du recueil des données gériatriques et notamment du score ADL constitue également une des limites de notre étude.

1 Médecine interne et Maladies infectieuses, Hôpital Saint-André, CHU Bordeaux ; 2 Médecine Intensive Réanimation, Hôpital Saint-André, CHU Bordeaux ; 3 Pôle de Gérontologie Clinique, CHU Bordeaux ; 4 Cardiologie, Hôpital Haut-Lévêque, CHU
Bordeaux ; 5Chirurgie Cardiaque, Hôpital Haut-Lévêque, CHU Bordeaux ; 6Médecine interne et Maladies infectieuses, Hôpital Haut-Lévêque, CHU Bordeaux ; 7 Laboratoire de Bactériologie, CHU de Bordeaux

V. Hémar1, F. Camou2, C. Roubaud-Baudron3, J. Ternacle4, M. Pernot5, C. Greib6, H. Chaussade1, O. Peuchant7, F. Bonnet1, N. Issa2

1 Katz et al., JAMA 1963 ; 2 Forestier E et al., Clin Microb Infect. 2019 ; 3 N’cho-Mottoh et al., Arch Card Dis 2023

Pronostic des endocardites infectieuses chez les 
sujets âgés de 80 ans et plus de 2013 à 2020 

Table 1. Caractéristiques des patients âgés de plus et 
moins de 80 ans inclus dans notre étude (2013-2020).

D

PADS01-01

Dr Victor Hémar
Hôpital Saint André, CHU de Bordeaux
1 Rue Jean Burguet
33000 Bordeaux

< 80 ans
(N = 760)1

≥ 80 ans
(N = 163)1 p-valeur2

Age médian 67 (57 , 73) 84 (82 , 86) <0.001
Homme 610 (80%) 96 (59%) <0.001
Score de Charlson (sans l’âge) 0.001
0 182 (24%) 17 (10%)
1-2 279 (37%) 65 (40%)
3-4 172 (23%) 51 (31%)
≥5 127 (17%) 30 (18%)
Matériel de stimulation 71 (9.3%) 41 (25%) <0.001
Endocardite certaine* 645 (85%) 136 (83%) 0.6
Valve prothétique 289 (38%) 74 (45%) 0.08
Valve atteinte 0.3
Aortique 461 (61%) 98 (60%)
Mitrale 205 (27%) 51 (31%)
Multivalvulaire 94 (12%) 14 (8.6%)
ETO 713 (94%) 125 (77%) <0.001
Micro-organisme identifié 0.13
S.aureus 163 (21%) 25 (15%)
Enterococcus spp. 113 (15%) 36 (22%)
Streptococcus spp. 240 (32%) 51 (31%)
SCN 69 (9.1%) 18 (11%)
Autre 124 (16%) 21 (13%)
Non documenté 51 (6.7%) 12 (7.4%)
Emboles cérébraux 252 (33%) 50 (31%) 0.5
Chirurgie cardiaque 465 (61%) 38 (23%) <0.001
Mortalité à 1 an 151 (20%) 66 (41%) <0.001

1n (%), médiane (IQR) ; 2Test du Chi2, Fisher ou Wilcoxon ; * Selon les critères de Duke modifié ESC 2015
SCN : staphylococci coagulase negative ; ETO : échocardiographie transoesophagienne

Log-rank test p=0.4

Log-rank test p=0.002

Cox regression
 Crude HR = 1.49 [0.64,3.47]

IPTW HR = 1.35 [0.54,3.39]

Cox regression
Crude HR from D0-D30 = 2.21 [1.40,3.46]

Crude HR after D30 = 1.22 [0.76,1.94]

IPTW HR from D0-D30 = 1.98 [1.22,3.22]
IPTW HR after D30 = 1.04 [0.62,1.76]

A: Operated LSIE

B: Non-operated LSIE
Follow up time of operated LSIE (days)

Follow up time of non-operated LSIE (days)

Log-rank test p=0.4

Log-rank test p=0.002
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B: Non-operated LSIE
Follow up time of operated LSIE (days)

Follow up time of non-operated LSIE (days)

A : EI opérées

≥ 80 ans

< 80 ans

HR ≥ vs < 80 ans :

HR brut :  1,49 [0,64-3,47]

IPTW HR1 : 1,35 [0,54,3,39]

≥ 80 ans

< 80 ans

HR ≥ vs < 80 ans :
J0-J30 :

HR brut :  2,21 [1,46-3,46]
IPTW HR1 : 1,98 [1,22-3,22]

Après J30 :
HR brut : 1,22 [0,76-1,94]

IPTW HR1 : 1,04 [0,62-1,76]

Temps de suivi chez les EI non opérées (jours)Temps de suivi chez les EI opérées (jours)

B : EI non opérées

Figure 1. Courbes de survie et Hazard Ratios de mortalité toute cause chez les sujets âgés 
≥ 80 ans ans opérés (A) ou non (B) par rapport aux < 80 ans.

HR brut [IC 95%] HR ajusté [IC 95%] a

Avant l’admission

Domicile sans IDE 1 (réf.) 1 (réf.)
Domicile avec IDE 1.95 [1.11,3.42] 1.86 [1.01,3.44]
EHPAD 1.75 [0.54,5.66] 1.05 [0.31,3.58]
A l’admission

Marche impossible vs marche sans aide 2.66 [1.58,4.49] 1.97 [1.14,3.40]
ADL score (pour augmentation d’1 unité)
ADL score < 4 vs ≥ 4

0.74 [0.65,0.83]
2.69 [1.62,4.46]

0.78 [0.70,0.89]
2.30 [1.37,3.86]

< 5 vs ≥ 5 médicaments 0.77 [0.46,1.3] 0.86 [0.50,1.48]
IMC (pour augmentation d’ 1kg/m2) 1.00 [0.94,1.07] 1.00 [0.95,1.08]
Insuffisance rénale aigue pendant le séjour
Confusion pendant le séjour
Escarre pendant le séjour

1.73 [1.06,2.81]
2.32 [1.43,3.76]
2.30 [1.41,3.77]

1.54 [0.91,2.58]

2.04 [1.24,3.35]
1.52 [0.89,2.58]

< 80 ans

≥ 80 ans

< 80 ans

≥ 80 ans
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Table 2. Facteurs associés à la mortalité à 1 an chez les 
sujets âgés de plus de 80 ans.

a ajusté sur l’âge, le sexe, le score de Charlson, la présence d’emboles cérébraux et le statut chirurgical
ADL : Activities of Daily Living ; EHPAD : établissement pour personne âgée dépendante ; IDE : infirmière diplômée d’état ; 
IMC : indice de masse corporelle; IC: intervalle de confiance ; HR: Hazard ratio

Figure 2. Courbes de survie selon le statut chirurgical chez les patients 
de plus de 80 ans avec un score ADL < (A) et ≥ 4 (B)

A: EI chez les patients ≥ 80 ans avec score ADL < 4 B: EI chez les patients ≥ 80 ans avec score ADL ≥ 4

Log-rank test p=0.1

Log-rank test p<0.01
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A: EI chez les patients ≥ 80 ans avec score ADL < 4 B: EI chez les patients ≥ 80 ans avec score ADL ≥ 4

Log-rank test p=0.1

Log-rank test p<0.01
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1IPTW basée sur un score de propension intégrant le sexe, le score de Charlson, le caractère communautaire, la localisation valvulaire, le caractère prothétique, 
la présence d’emboles cérébraux, la présence de végétation, le micro-organisme en cause, les antécédents d’EI. EI : endocardite infectieuse

EI : endocardite infectieuse ; ADL : Activities of Daily Living

Conclusion :
La chirurgie cardiaque améliore le pronostic des EI des sujets âgés avec une autonomie conservée. L’intégration des gériatres dans les Endocarditis Team est nécessaire pour
optimiser la décision chirurgicale et la prise en charge multidisciplinaire des EI chez les sujets âgés.

Hémar et al. en révision

Le niveau de dépendance fonctionnelle est un facteur pronostique majeur

ADL < 4 ADL ≥ 4
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La chirurgie est un facteur pronostique majeur 

Mieux sélectionner les patients âgés dont la chirurgie serait bénéfique



De quoi meurent les patients âgés avec endocardite ? 

Endocardite 
infectieuse

*	*	

Traitement suboptimal
Ex : absence de chirurgie

Sepsis - récidive

Oliver et al. Heart 2017 – Ostavar et al. J Clin Med 2023



De quoi meurent les patients âgés avec endocardite ? 

Endocardite 
infectieuse

*	*	

Traitement suboptimal
Ex : absence de chirurgie

Décompensation comorbidités
(Insuffisance rénale – AVC…)

IATROGENIE
Chute
Confusion
Dénutrition
Déclin fonctionnel

Complications post opératoires

Sepsis - récidive

Oliver et al. Heart 2017 – Ostavar et al. J Clin Med 2023



Madame G, 84 ans
FA, Diabète type 2
Traitement : apixaban, bisoprolol, lanzoprazole, metformine
Autonome, marche en montagne
Troubles neurocognitifs mineursDepuis 3 mois AEG 

(-8 Kg et asthénie)
Apyrétique
ADL 6/6
CRP 125mg/L – 
Anémie

16/7 Confusion ++
23/7 IRA – Rocephine (Midline)
25/7 Chirurgie RVAo – Pneumothorax
26/7-7/8 Confusion et chutes

ACUPAN - cétirizine
OXYNORM 5mg/6h
Contention 4 membres
HALDOL® à la demandeETT pré colo : fuite aortique + 2 

végétations (16mm)
TDM TAP : 2 infarctus spléniques
Hémocultures : S. oralis
14/7 : Amox 12g/24h + Genta 4mg/Kg

7/8 RAD
ADL 4/6



Il est parfois difficile de mettre en pratique “les guidelines”

• Prélèvements impossibles
• Surdosage
• Toxicité
• Interactions médicamenteuse

La vraie vie du gériatre

Confusion

Veinite

Perte d’autonomie

Alternative ?
Moins mauvais choix
• Molécules (C3G – dalba…)
• Relai PO voire SC…
• Suspensif ?

Monde idéal des infectiologues

• Documentation microbiologique
• IV (Picc-line…) - IVSE
• Forte dose 
• Durée longue 64
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Les posters sont exposés dans le hall d’exposition (niveau 0) 

La mise en place des posters est ouverte le mercredi 7 juin à partir de 

12h00. Avant le mercredi 12h00, l’a!ichage des posters ne sera pas 

autorisé. Cet horaire doit être respecté strictement.

Les posters doivent rester a!ichés durant tout le congrès.

Le nombre total de posters, comprenant les posters « médecins » et les 

posters « paramédicaux» est de 329, dont 299 posters « médecins » et 

30 posters « paramédicaux » au total. 

Pour les posters « médecins », ce nombre comprend aussi les posters 

a!ichés discutés. 
Pour les « paramédicaux » les communications orales libres (5) sont 

également exposées en tant que posters. 

• Accrochage : scotch double face.

•  Indications à faire figurer sur le poster : 

 .  en haut à gauche : numéro d'a!ichage du poster (indiqué dans la 

lettre d'acceptation) 

 .  en haut à droite : le QR-code de votre adresse mail

 .  en bas à gauche : adresse postale et adresse e-mail de l'auteur-

présentateur
 .  La fabrication des posters est à la charge de leurs auteurs.

Les auteurs de posters sont responsables de l'enlèvement de leurs posters 

à la fin du congrès. Tout poster non enlevé sera retiré à la fin du congrès 

sera détruit. Alinéa Plus ne se charge pas de récupérer les posters laissés sur 

place après les JNI.
Posters

BACTENDO - Bactériémies et endocardites

BACTENDO-01 Épidémiologie et facteurs de risques de bactériémie et 

de fongémie après transplantation hépatique 

T. Gerster, M. Le Maréchal, A. Bonadona, P. Pavese 

BACTENDO-02 Antibiothérapie des endocardites infectieuses du sujet 

âgé : des recommandations à la pratique 

E. Bernard, C. Roubaud-Baudron, W. Ngueyon-Sime, 

C. Selton-Suty, E. Forestier 

BACTENDO-03 Antibiothérapie suspensive pour les patients non 

opérés avec une endocardite infectieuse sur prothèse 

valvulaire – Une étude observationnelle monocentrique 

A. Sebestyen, M. Boisson, M. Blanc, D. Rhem, N. Piliero, 

J. Piot, O. Chavanon 

BACTENDO-04 Bactériémies à Campylobacter fetus : localisations 

secondaires et facteurs de risque de mortalité 

S. Zayet, N. Sreiri, J. Vuillemenot, V. Gendrin, J. Plantin, 

L. Toko, T. Klopfenstein, P. Royer 

BACTENDO-05 Impact clinique de l'antibiogramme rapide par le 

système Reveal® sur les hémocultures positives à 



Le pronostic ne dépend pas que de la chirurgie !

40Hémar et al. en révision

1. Aide à la décision
2. Dépister les fragilités
3. Anticiper les complications

20171. Confusion
2. Chute
3. Incontinence urinaire
4. Iatrogénie 
5. Dénutrition 
6. Immobilisation

Déclin fonctionnel



Quelle est la capacité de récupération ?

0
1
2
3
4
5
6
7

Avant EI Entrée Sortie

ADL

SSR ?
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Au-delà de la RCP, modèles de co-managment

Cochrane Database of Systematic Reviews

Comprehensive geriatric assessment for older adults
admitted to hospital (Review)

Ellis G, Gardner M, Tsiachristas A, Langhorne P, Burke O, Harwood RH, Conroy SP, Kircher T,

Somme D, Saltvedt I, Wald H, O’Neill D, Robinson D, Shepperd S

Ellis G, Gardner M, Tsiachristas A, Langhorne P, Burke O, HarwoodRH, Conroy SP, Kircher T, SommeD, Saltvedt I,Wald H, O’Neill D, Robinson

D, Shepperd S.

Comprehensive geriatric assessment for older adults admitted to hospital.

Cochrane Database of Systematic Reviews 2017, Issue 9. Art. No.: CD006211.

DOI: 10.1002/14651858.CD006211.pub3.

www.cochranelibrary.com

Comprehensive geriatric assessment for older adults admitted to hospital (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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D, Shepperd S.

Comprehensive geriatric assessment for older adults admitted to hospital.

Cochrane Database of Systematic Reviews 2017, Issue 9. Art. No.: CD006211.
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www.cochranelibrary.com

Comprehensive geriatric assessment for older adults admitted to hospital (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Ellis et al. Cochrane Database Syst Rev 2017 – Van Grootven et al. Age Ageing 2017 
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Effectiveness of in-hospital geriatric
co-management: a systematic review
and meta-analysis
BASTIAAN VAN GROOTVEN
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Abstract

Background: geriatric consultation teams have failed to impact clinical outcomes prompting geriatric co-management pro-
grammes to emerge as a promising strategy to manage frail patients on non-geriatric wards.
Objective: to conduct a systematic review of the effectiveness of in-hospital geriatric co-management.
Data sources: MEDLINE, EMBASE, CINAHL and CENTRAL were searched from inception to 6 May 2016. Reference
lists, trial registers and PubMed Central Citations were additionally searched.
Study selection: randomised controlled trials and quasi-experimental studies of in-hospital patients included in a geriatric
co-management study. Two investigators performed the selection process independently.
Data extraction: standardised data extraction and assessment of risk of bias were performed independently by two investigators.
Results: twelve studies and 3,590 patients were included from six randomised and six quasi-experimental studies. Geriatric
co-management improved functional status and reduced the number of patients with complications in three of the four
studies, but studies had a high risk of bias and outcomes were measured heterogeneously and could not be pooled. Co-
management reduced the length of stay (pooled mean difference, −1.88 days [95% CI, −2.44 to −1.33]; 11 studies) and
may reduce in-hospital mortality (pooled odds ratio, 0.72 [95% CI, 0.50–1.03]; 7 studies). Meta-analysis identified no effect
on the number of patients discharged home (5 studies), post-discharge mortality (3 studies) and readmission rate (4 studies).

Effectiveness of geriatric co-management
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Le gériatre a sa place dans la RCP endocardite (et IOA !)

Il sait évaluer les patients !



Le gériatre a sa place dans la RCP endocardite (et IOA !)

Alternatives aux guidelines
ABT suppressive, SC…

Il sait évaluer les patients !

Il est pragmatique



Le gériatre a sa place dans la RCP endocardite (et IOA !)

Déclin fonctionnel

Alternatives aux guidelines
ABT suppressive, SC…

Il sait évaluer les patients !

Il est pragmatique

Il sait s’occuper du reste !
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Target Audience
Infectious diseases, Geriatricians, infection control, 
virologists, public health practitioners 

Faculty Members
Aleksandra Barac (Slovenia) 
Matteo Boattini (Italy)
Debby Bogaert (UK)
Pauline Caraux-Paz (France) 
Dario Cattaneo (Italy)
Aurélien Dinh (France)
Marco Falcone (Italy)
Thibaut Fraisse (France) 
Emmanuel Forestier (France) 
Gaetan Gavazzi (France) 
Christian Giske (Sweden)
Ili Margalit (Israel)
Cristina Mussini (Italy) 
Peiffer Smadja Nathan (England) 
Virginie Prendki (Switzerland) 
Alain Putot (France)
Jordi Rello (Spain)
Claire Roubaud-Baudron (France) 
Jean Francois Timsit (France) 
Marco Tinelli (Italy)
Giusy Tiseo (Italy)
Albert Vollaard (Netherlands) 
Dafna Yahav (Israel)

Contact

Contact (Scienti ic Programme)
Claire Roubaud Baudron
Bordeaux University Hospital, Univ. Bordeaux
CHU de Bordeaux, Hôpital Pellegrin, service de 
Gériatrie, Place Raba Leon Bordeaux
France 
Phone: : +33 (0) 5 57 82 18 44 
E-Mail: claire.roubaud@chu-bordeaux.fr

Practical Information
Ub Events: ub.event@u-bordeaux.fr

Administrative Secretariat
Jennifer Parrot
Bordeaux University Hospital, Geriatrics department 
Hôpital Xavier Arnozan, Avenue de Haut Leveque 
33604 Pessac
Phone: +33 (0)5 57 65 65 57
E-Mail: jennifer.parrot@chu-bordeaux.fr

EUROPEAN SOCIETY 
OF CLINICAL MICROBIOLOGY 
AND INFECTIOUS DISEASES

ESCMID Postgraduate 
Education Course

Respiratory 
infections in the 
elderly

ESCMID Postgraduate 
Education Course

Respiratory infections in the 
elderly

Organisers
ESCMID Study Group for Infections in the Elderly - ESGIE

Course Coordinator
Claire Roubaud Baudron, Bordeaux, France

Course Objectives

Respiratory tract infections are among the most frequent 
in the elderly population. Their management is challeng-
ing in many ways: atypical clinical presentation, delayed 
diagnosis, metabolic changes, worse prognosis, end of 
life. This course aims at discussing all these aspects and 
focusing on the different pathogens causing these in-
fections, including opportunistic ones. This educational 
workshop will use interactive cases to illustrate important 
considerations. Care of the elderly will form an increasing 
part of infection practice in future and this workshop will 
help develop these skills for the next generation of phy-
sicians.
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Allemagne, prospectif 2020-2022 – n=162 EI + ttt chirurgical

J. Clin. Med. 2023, 12, 822  3  of  9 
 

 

coronary artery disease and a reduced left ventricular ejection fraction was significantly 
higher in the elderly (p = 0.05; p = 0.017). 

The proportion of patients with recurrent endocarditis, patients with early endocar‐
ditis (within 12 months after prosthesis implantation), proportion of redo surgeries, elec‐
trophysiology devices such as pacemakers or defibrillators, patients with carcinoma or 
having  received  chemotherapy,  intra‐abdominal  and urogenital  infections,  and dental 
treatments showed no significant difference between the age groups, although the above 
items were more frequent in the elderly. In contrast, the proportion of patients with auto‐
immune diseases, patients under glucocorticoid treatments, with skin and soft tissue in‐
fections, bone and joint infections, respiratory tract infections, and drug and alcohol abuse 
was seen more frequently in younger patients, although the difference was not significant. 
Dialysis dependency and diabetes mellitus were comparable in both groups (Table 1). 

Table 1. Baseline, risk profile, and comorbidities. 

Preoperative Condition  Patients < 75 Years  Patients ≥ 75 Years    p‐Value 
Gender (female)  23.2% [16.2–31.9]  29.6% [19.1–42.8]  0.482 
EuroSCORE II (%)  13.2% ±16.8%  19.3 ± 19.7%  <0.001 

Left ventricular ejection fraction  52.2% ± 10.2%  48.5% ± 10.6%  0.017 
Body mass index (kg/m2)  28.9 ± 6.6  27.1 ± 3.9  0.113 
Early endocarditis (%)  11.1% [6.5–18.4]  16.7% [9.0–28.7]  0.457 
Recurrent endocarditis  5.6% [2.6–11.6]  11.1% [5.2–22.2]  0.34 
Coronary heart disease  37.9% [29.4–47.4]  55.6% [42.4–68]  0.05 

Redo surgery  32.4% [24.3–41.4]  38.9% [27.0–52.2]  0.521 
Valve prosthesis carrier  35.2% [26.8–44.6]  54.7% [41.5–67.3]  0.028 

Electrophysiology devices  26.9% [19.4–35.9]  35.2% [23.8–48.5]  0.362 
Proportion of carcinoma  14.8% [9.3–22.7]  18.5% [10.4–30.8]  0.705 

Proportion of chemotherapy    6.5% [3.2–12.8]  9.3% [4.0–19.9]  0.75 
Glucocorticoid treatments  14.8% [9.3–22.7]  9.3% [4–19.9]  0.457 
Autoimmune diseases  9.3% [5.1–16.2]  7.4% [2.9–17.6]  0.776 

Diabetes mellitus  33.3% [25.2–42.7]  31.5% [20.7–44.7]  0.953 
Dialysis dependency  5.6% [2.6–11.6]  5.6% [1.9–15.1]  1 

Respiratory tract infection  19.4% [13.1–27.9]    14.8% [7.7–26.6]  0.612 
Urogenital infections  12% [7.2–19.5]  18.5% [10.4–30.8]  0.381 

Intra‐abdominal infection  3.7% [1.4–9.1]  9.3% [4–19.9]  0.161 
Skin and soft tissue infection  14.8% [9.3–22.7]  13% [6.4–24.4]  0.937 

Bone and joint infection  13% [7.9–20.6]  9.3% [4–19.9]  0.666 
Drug abuse  3.7% [1.4–9.1]  1.85% [0.3–9.8]  0.666 

Alcohol abuse  13% [7.9–20.6]  7.4% [2.9–17.6]  0.427 
Profound dental treatments  13.9% [8.6–21.7]  14.8% [7.7–26.6]  1 
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The proportion of  involved valves was comparable  in both groups. The  tricuspid 

valve was slightly more frequently affected in younger patients, without reaching signif‐
icant levels. Moreover, no significant difference was found between the groups for germs 
detected in blood cultures or on the valves. 

Septic embolism was significantly higher in younger patients (42.6% vs. 20.4%, p = 
0.009). There was also a significant difference in the location of septic emboli (p = 0.019). 
While older patients were more often diagnosed with cerebral emboli, younger patients 
were more often diagnosed with septic emboli in the kidney, spleen, lung, and liver. 
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PCT (ng/mL)  2.37 ± 5.67  3.87 ± 10.69  0.559 
Creatinine (μmol/L)  130.96 ± 118.27  134.37 ± 73.69  0.001 

Glomerular filtration rate (mL/min)  73.91 ± 34.69  54.11 ± 24.08  <0.001 
Albumin (g/L)  31.32 ± 7.36  31.2 ± 5.06  0.92 
GOT (μkat/L)  0.82 ± 1.73  0.92 ± 1.18  0.086 
GPT (μkat/L)  0.61 ± 0.85  0.72 ± 0.73  0.102 

SIRS: systemic inflammatory response syndrome; CRP: C‐reactive protein; NT‐proBNP: N‐terminal 
probrain natriuretic peptide; PCT: procalcitonin; GPT: glutamate–pyruvate transaminase; GPT: glu‐
tamate‐oxalacetate‐transaminase. 

The retention parameters, such as the expression of renal function, were significantly 
higher preoperatively  in elderly patients (p < 0.001). Coagulation parameters were also 
significantly worse in elderly patients (p = 0.007). The number of N‐terminal probrain na‐
triuretic peptides (NT‐proBNPs), as an expression of heart failure, was also significantly 
higher preoperatively in elderly patients (p = 0.002). Without reaching a level of signifi‐
cance, the elderly patients showed more anemia, a higher prevalence for inflammatory 
parameters, as well as elevated hepatic dysfunction parameters (Table 2). 

5. Postoperative Course and Complications 
In the postoperative course, the elderly patients developed significantly more delir‐

ium (42.5% vs. 20%, p = 0.013) and more critical illness myopathy and critical illness poly‐
neuropathy (20.5% vs. 4.2%, p = 0.005). Without reaching a level of significance, more in‐
stances of postoperative bleeding, pleural  effusion,  and  low‐cardiac output  syndrome 
were observed in the elderly patients. The duration of hospitalization was longer in the 
elderly patients (Table 3). The laboratory parameters were comparable postoperatively. 
The postoperative NYHA stage was significantly higher in the older patients (p = 0.022). 
In‐hospital mortality was markedly higher in the elderly patients, without reaching a sig‐
nificant value (40.4% vs. 29.9%) (Table 3). 

Table 3. Outcome and postoperative course. 

  Patients < 75 Years  Patients ≥ 75 Years    p‐Value 
Postoperative laboratory findings       

Hemoglobin (mmol/L)  5.93 ± 0.9  5.88 ± 1  0.8 
Hematocrit  0.28 ± 0.04  0.27 ± 0.04  0.574 

Leukocytes (Gpt/L)  10.62 ± 5.69  10.92 ± 5.37  0.656 
Platelets (Gpt/L)  251.82 ± 124.31  209.42 ± 113.1  0.063 
CRP (mg/L)  134.3 ± 98.38  112.3 ± 78.8  0.475 

Prothrombin time (%)  85.33 ± 23.68  82.1 ± 20.22  0.305 
International normalized ratio 

(INR) 
1.13 ± 0.25  1.2 ± 0.38  0.196 

PCT (ng/mL)  3.15 ± 7.89  1.15 ± 3.35  0.301 
Creatinine (μmol/L)  127.95 ± 82.01  130.06 ± 63.63  0.375 

Glomerular filtration rate 
(mL/min) 

71.42 ± 39.09  58.03 ± 32.55  0.123 

Albumin (g/L)  24.08 ± 4.92  23.7 ± 4.89  0.837 
GOT (μkat/L)  1.98 ± 0.39  1.13 ± 1.01  0.562 
GPT (μkat/L)  0.53 ± 0.97  0.65 ± 0.5  0.832 

Postoperative complications       
Delirium  20%  42.5%  0.013 
CIP/CIM  4.21%  20.51%  0.005 
Bleeding  14.74%  21.95%  0.435 
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Pleural effusion  29.47%  43.9%  0.151 
Low‐cardiac‐output syndrome  4.21%  10.26%  0.23 
Hospitalization cardiology  10.88 ± 9.16  16.79 ± 15.29  0.004 

Hospitalization cardiac surgery  17.36 ± 12.64  18.38 ± 16.56  0.914 
In‐hospital mortality  29.91%    40.38%    0.256 

CRP: C–reactive protein; PCT: procalcitonin; GPT: glutamate–pyruvate transaminase; GPT: gluta‐
mate‐oxalacetate‐transaminase; CIP/CIM: critical illness myopathy and critical illness polyneurop‐
athy. 

6. Discussion 
Age has long been identified as one of the most important risk factors in cardiac sur‐

gery, probably even THE most important one, considering that, in current risk scores used 
for early outcome prediction, age strongly  influences  the score  itself, especially  for pa‐
tients over 70 years [12]. The EuroSCORE assigns four points for patients over 75 years 
and five points for patients over 80 years. Five points alone resulted in a β‐value of 1.67 
for the logistic EuroSCORE and 0.68 for the EuroSCORE II, respectively, suggesting that 
advanced age  is a  significant  risk  indicator  for premature mortality and  is statistically 
proven. However, it is not clear what exactly causes advanced age to be such a significant 
risk factor. In a recent study, we found that in such an older cohort, renal insufficiency 
and its sequelae, such as postoperative renal failure, the need for dialysis, and, possibly, 
the development of pleural and pericardial effusions, negatively affected the outcome. In 
addition, we saw CIP/CIM more frequently in the most advanced age group, with a con‐
comitant decrease  in  the BMI,  indicating sarcopenia and,  thus, an additional  feature of 
frailty besides renal failure alone. Thus, the frail patients with renal failure, reduced mus‐
cle strength, and an already reduced neurocognitive abilities are at risk; therefore,  it  is 
certain that frailty and old age go hand in hand [13]. The topic of “frailty” is becoming 
increasing important in cardiac surgery. However, there is still no standardized, quick, 
and simple method for testing for frailty in the daily clinical practice in cardiac surgery. 
Thus, even in our patient cohort, different tests, such as hand pressure, the 5 min walk 
test, mobility, comorbidities, corresponding symptoms, and limitations, and mental tests, 
such as the mini mental state test, were performed. Due to this heterogeneity, frailty did 
not find a place in the analysis. However, we believe that frailty must be evaluated as an 
adjunct to the somatic EuroSCORE, as the age and comorbidities of our patients are stead‐
ily  increasing. Currently,  there  is a steady  increase  in  the proportion of patients of ad‐
vanced age undergoing cardiac surgery [14,15]. The same applies to cardiac interventions, 
although corresponding register data are lacking. At the same time, the number of endo‐
carditis cases is also steadily increasing [3]. It is more than obvious that these develop‐
ments are interlinked. In view of the significant increase in patients who have received 
electrophysiological implants or valve prostheses, who are chronically dialysis‐depend‐
ent, or who take immunosuppressants, an increased susceptibility to infections due to de‐
vices and native valves is to be expected. Consequently, we sought to identify specific age‐
related conditions or circumstances that favor the development of endocarditis, as well as 
specific problems in the perioperative course, in order to elicit potential targets for inter‐
ventions to prevent or ameliorate them. 

Furthermore, although it was not the focus of this study, there are other important 
factors  that contribute  to  the development of endocarditis at an advanced age. The  in‐
creasing number of pacemaker  implantations, especially with advancing age,  in recent 
decades, has resulted in an increased risk of endocarditis [16]. 

Another important risk factor in the development of endocarditis is dental and dental 
root infections. In our overall cohort, 14.35% of patients described symptom onset imme‐
diately after profound dental treatments. Presumably, hidden root canal  infections and 
other nonprofound dental treatments play a role in the development of endocarditis, even 
if we do not yet have evidence for it. 
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inject drugs. This will help inform the future 
composition of the team as addiction medicine/
psychiatry and social work play critical roles in 
caring for this population.12 If these providers are 
not already available at an institution, endocardi-
tis team members can advocate for their hospital 
to acquire more addiction treatment resources.

There are myriad challenges associated with car-
ing for all patients with endocarditis with many 
opportunities for interruptions in care. During 
preliminary meetings, the authors used a quality 
improvement informed approach to create a ‘fish-
bone diagram’ that identified factors contributing 
to delays in care or adverse outcomes (Figure 2).13 
As highlighted in Figure 2, delays may occur in 
obtaining certain diagnostic testing, such as 
transesophageal echocardiography, magnetic res-
onance imaging, or coronary angiography.14 At 
the authors institution most patients with endo-
carditis are admitted as outside hospital referrals 
for surgical evaluation. However, many of these 
transfers happen on Friday evenings due to bed 
availability. Endocarditis admissions occurring 
over the weekend have notably been associated 
with adverse outcomes.15 Consequently, the 
authors’ endocarditis team scheduled meetings 
on Monday mornings to ensure that all patients 
presenting over the weekends were discussed by 

the group in a timely fashion. In addition, medi-
cal providers may not always be aware of endo-
carditis surgical indications or may feel that 
patients are unlikely to be offered surgery. This 
may result in delays in or the absence of cardiac 
surgical consultation which can in-turn serve to 
increase in-hospital mortality as early surgical 
intervention is associated with improved clinical 
outcomes.16–18 At our institution, these obstacles 
were overcome by hiring an advanced practice 
provider (APP) to increase the capacity of the car-
diac surgery department to see new consults and 
by development of a best practice advisory in the 
electronic medical record that suggested a cardiac 
surgery consultation to providers whenever a 
diagnosis of endocarditis was made.

Phase III: recruiting team members
After a leadership structure has been identified 
and existing outcomes are reviewed, the next 
phase involves recruitment of the other key team 
members. Previous studies have highlighted that 
an effective multidisciplinary endocarditis team 
should include representatives from ID, cardiac 
surgery, cardiology (including cardiologists with 
expertise in echocardiography and electrophysiol-
ogy), neurology and/or neurosurgery, and phar-
macy (Table 1).1,2 Inclusion of addiction medicine/

Figure 2. Fishbone diagram created by members of the University of Michigan Multidisciplinary Endocarditis 
Team outlining potential factors contributing to increased mortality for patients with endocarditis.
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