
¿Tenemos cambios en el tratamiento 
médico empírico en endocarditis sobre 

válvula nativa y protésica?
Dr. José M. Miró

Servicio de Enfermedades Infecciosas
Hospital Clínic – IDIBAPS
Universidad of Barcelona

Barcelona 

Dr. José M. Miró
Servicio de Enfermedades Infecciosas

Hospital Clínic – IDIBAPS
Universidad of Barcelona

Barcelona 
Correo electrónico: jmmiro@ub.eduCorreo electrónico: jmmiro@ub.edu

Infecciones Cardiovasculares Asociadas a 
Cuerpos Extraños y Biofilms

Santander, 30 de Octubre del 2015.

Infecciones Cardiovasculares Asociadas a 
Cuerpos Extraños y Biofilms

Santander, 30 de Octubre del 2015.



Potential conflict of interestPotential conflict of interest
Dr. José M Miró has received honoraria for speaking or 

participating in Advisory Boards and/or research grants from 
the following Pharmaceutical Companies:

Dr. José M Miró has received honoraria for speaking or 
participating in Advisory Boards and/or research grants from 

the following Pharmaceutical Companies:

Glaxo Smith Kline (GSK) 
Gilead Sciences 
Oxford Immunotec 
Pfizer
Roche 
Theravance

Glaxo Smith Kline (GSK) 
Gilead Sciences 
Oxford Immunotec 
Pfizer
Roche 
Theravance

Abbott, 
Boehringer-Ingelheim 
Bristol-Myers Squibb 
Chiron 
Cubist 
Merck
Novartis

Abbott, 
Boehringer-Ingelheim 
Bristol-Myers Squibb 
Chiron 
Cubist 
Merck
Novartis



• Introduction
• 2015 Clinical Guidelines recommendations
• Staphylococci
• Viridans streptococci
• Enterococci
• Conclusions

• Introduction
• 2015 Clinical Guidelines recommendations
• Staphylococci
• Viridans streptococci
• Enterococci
• Conclusions

Do we have changes in the empirical 
antimicrobial treatment in NVE and PVE?

Do we have changes in the empirical 
antimicrobial treatment in NVE and PVE?



Treatment of IE should be started promptly in acutely ill patients. Three sets of 
blood cultures should be drawn at 30-min intervals before initiation of  
antibiotics. The initial choice of empirical treatment depends on:

a) Whether the infection is acute (days) or subacute (weeks)
b) Whether the infection affects a native valve or a prosthesis [and if so, when 

surgery was performed (early vs. late PVE)].
c) The place of the infection (community, nosocomial, or non-nosocomial 

healthcare-associated IE) and knowledge of the local epidemiology, 
especially for antibiotic resistance and specific genuine culture-negative 
pathogens.

Once the pathogen is identified (usually in 24-48 h), the antibiotic treatment 
must be adapted to its antimicrobial susceptibility pattern.
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Staphylococcus aureus*
Coag. Neg. staphylococci
Viridans group streptococci
Streptococcus bovis
Other streptococci
Enterococci
HACEK**
Fungi/Yeast
Polymicrobial
Culture negative
Other
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Murdoch DR et al. Arch Intern Med. 2009;169:463-473
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* 31% of isolates were MRSA; ** HACEK = Haemophilus spp., Aggregatibacter (formerly Actinobacillus)
actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella species

* 31% of isolates were MRSA; ** HACEK = Haemophilus spp., Aggregatibacter (formerly Actinobacillus)
actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella species



Etiology by Type of Endocarditis*
ICE, N=2,781 (2000-2005)

Etiology by Type of Endocarditis*
ICE, N=2,781 (2000-2005)
Native valve 
IE in IVDA

(N=266)

Native valve 
IE in GP 

(N=1,843)

Prosthetic 
valve IE 
(N=556)

PM/ICD
(N=175)

Health-
care IE
(N=557)

S. aureus 68% 27% 21% 41% 45%
MRSA 10% 13% 7% 15% 49%
C.N.S. 3% 8% 19% 16% 13%
VGS + S. bovis 11% 29% 20% 8% 10%
Enterococci 6% 12% 12% 6% 15%
HACEK - 2% 1% 2% -
Other 8% 15% 17% 18% 12%
No organism 4% 7% 10% 9% 5%
*Murdoch DR et al. Arch Intern Med. 2009;169:463-473*Murdoch DR et al. Arch Intern Med. 2009;169:463-473
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2015 AHA Empiric Antibiotic Therapy of IE2015 AHA Empiric Antibiotic Therapy of IE

Native valve IE Native valve IE 
- Acute (days)*
- Subacute (weeks)**
- Acute (days)*
- Subacute (weeks)**

- Early PVE ( 1 year)^

- Late PVE (>1 year)^^ 

- Early PVE ( 1 year)^

- Late PVE (>1 year)^^ 

Vancomycin + cefepime
Vancomycin + ampicillin-sulbactam
Vancomycin + cefepime
Vancomycin + ampicillin-sulbactam

Vancomycin* + Gentamicin + Rifampin
+ Cefepime

Vancomycin + ceftriaxone

Vancomycin* + Gentamicin + Rifampin
+ Cefepime

Vancomycin + ceftriaxone

Prosthetic valve IE Prosthetic valve IE 

* * S. aureusS. aureus, , ββ--hemolytichemolytic streptococcistreptococci and aerobic Gramand aerobic Gram--negativenegative bacillibacilli..
** ** S. S. aureusaureus, VGS, S. , VGS, S. bovisbovis and and EnterococciEnterococci..
^ ^ StaphylococciStaphylococci, , enterococcienterococci and aerobic Gramand aerobic Gram--negativenegative bacillibacilli..
^^  ^^  StaphylococciStaphylococci, VGS and , VGS and enterococienterococi..



Proposed antibiotic regimens for initial empirical treatment 
of IE in acute severely ill patients by 2015 ESC Guidelines

Proposed antibiotic regimens for initial empirical treatment 
of IE in acute severely ill patients by 2015 ESC Guidelines

BCNIE = blood cultureBCNIE = blood culture--negative infective endocarditis; ID = infectious disease; negative infective endocarditis; ID = infectious disease; i.mi.m. intramuscular; . intramuscular; i.v.i.v. intravenous; PVE prosthetic valve endocarditis.intravenous; PVE prosthetic valve endocarditis.
If all  initial blood cultures are negative and there is no clinical response, consider BCNIE etiology  and maybe surgery forIf all  initial blood cultures are negative and there is no clinical response, consider BCNIE etiology  and maybe surgery for momolecular diagnosis and treatment, andlecular diagnosis and treatment, and

extension of the antibiotic spectrum to blood cultureextension of the antibiotic spectrum to blood culture--negative pathogens (doxycycline, quinolones) must be considered.negative pathogens (doxycycline, quinolones) must be considered.
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S. aureus IE Surgery & Mortality (1979-05)S. aureus IE Surgery & Mortality (1979-05)

MSSA IE*
- ICE-MD 1979-99 (N=248)*
- ICE-PCS 2000-05 (N=283)**
MRSA IE
- ICE-MD 1979-99 (N=43)*
- ICE-PCS 2000-05 (N=141)**

MSSA IE*
- ICE-MD 1979-99 (N=248)*
- ICE-PCS 2000-05 (N=283)**
MRSA IE
- ICE-MD 1979-99 (N=43)*
- ICE-PCS 2000-05 (N=141)**

SurgerySurgery MortalityMortality

25%&

37%&

26%
39%

25%&

37%&

26%
39%

23%
23%

37%
30%

23%
23%

37%
30%

*Miro JM, Anguera I et al. Clin Infect Dis. 2005. 
**Fowler V, Miro JM et al. JAMA, 2005.
*Miro JM, Anguera I et al. Clin Infect Dis. 2005. 
**Fowler V, Miro JM et al. JAMA, 2005.

&P<0.005&P<0.005



What is the best empiric antibiotic therapy 
against MSSA and MRSA Bacteremia/IE?

What is the best empiric antibiotic therapy 
against MSSA and MRSA Bacteremia/IE?

 ß-Lactam [e.g. cloxacillin] (MSSA)

 Vancomycin (MSSA/MRSA)

 Vancomycin plus ß-Lactams (MRSA/MSSA)

 Daptomycin alone (MSSA/MRSA)

 Daptomycin plus ß-Lactam/Fosfomycin (MRSA/MSSA)

 ß-Lactam [e.g. cloxacillin] (MSSA)

 Vancomycin (MSSA/MRSA)

 Vancomycin plus ß-Lactams (MRSA/MSSA)

 Daptomycin alone (MSSA/MRSA)

 Daptomycin plus ß-Lactam/Fosfomycin (MRSA/MSSA)



What is the best empiric antibiotic therapy 
against MSSA and MRSA Endocarditis?

What is the best empiric antibiotic therapy 
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 Vancomycin (MSSA/MRSA)
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 Daptomycin alone (MSSA/MRSA)
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What are the problems when we are 
treating MRSA IE with Vancomycin?

-- Poor Poor bactericidalbactericidal activityactivity
-- Poor Poor diffusiondiffusion withinwithin thethe vegetationsvegetations
-- VancomycinVancomycin MIC (AUC/MIC PD target)MIC (AUC/MIC PD target)
-- hVISAhVISA strainsstrains
-- ToleranceTolerance
→ High → High raterate of of failuresfailures
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Vancomycin Exposure (AUC) in Patients With MRSA BSI
Lodise TP et al. Clin Infect Dis 2014;59:666–75.



AIM OF THE STUDY
To compare the activity of CLO, To compare the activity of CLO, 
VAN, DAP, and the combination VAN, DAP, and the combination 

CLO+VAN against MSSA and MRSA CLO+VAN against MSSA and MRSA 
EEEE

Castañeda X et al. 52nd ICAAC, San Francisco, USA, 2012. Abstract B-648.Castañeda X et al. 52nd ICAAC, San Francisco, USA, 2012. Abstract B-648.



Activity of Cloxacillin (CLO) plus Vancomycin 
(VAN) against MRSA-277 EE

Strain

Control

VAN (1 g/6h)

DAP (6 mg/Kg/d)

CLO+VAN

Sterile 

veg/Total (%) 

0/15(0)

8/16 (50)a,b

13/18 (72)b,c

13/15 (87)a,c

Median(IQR)  

Log10 CFU/g veg

9 (8.6-9.5)

1 (0-2.2)d

0 (0-1.5)

0 (0-0)d

ap=0.05, bp=0.29, cp=0.6 dp=0.09 

Castañeda X et al. 52nd ICAAC, San Francisco, USA, 2012. Abstract B-648.



Combination of Vancomycin and β-lactam therapy for 
MRSA Bacteremia (CAMERA): A pilot RCT 

Davis JS et al. CID 2015, on line.Davis JS et al. CID 2015, on line.



Combination of vancomycin and β-lactam therapy for 
MRSAB (CAMERA): A pilot RCT 

Davis JS et al. CID 2015, on line.Davis JS et al. CID 2015, on line.



Strain

Control

CLO (2 g/4h)

VAN (1.25 g/8h)

DAP (6 mg/Kg/d)

CLO+VAN

Sterile 

veg/Total (%) 

0/15(0)

9/15 (60)a,b

10/14 (71)c

13/13 (100)a,c,d

10/14 (71)b,d

Median (IQR)  

Log10 CFU/g veg

9 (8-9.2)

0 (0-2)

0 (1-1.5)

0 (0-0)

0 (0-1.5)

ap=0.02; bp=0.7; cp=0.09; dp=0.09

Activity of Cloxacillin (CLO) plus Vancomycin 
(VAN) against MSSA-678 EE

Castañeda X et al. 52nd ICAAC, San Francisco, USA, 2012. Abstract B-648.



Daptomycin and β-lactams (Nafcillin)
• DAP +  NAF as salvage regimen

– 7 cases with persistent MRSA bacteremia
(7-22 days)

– DAP used as 2nd line agent in all
– Only one case with DAP non-susceptibility
– Bacteremia cleared with nafcillin (NAF)

• Why?
– Increased daptomycin membrane                                

binding with addition of NAF.
– Nafcillin led to a reduction in the                                                  

net positive surface charge.

• DAP +  NAF as salvage regimen
– 7 cases with persistent MRSA bacteremia

(7-22 days)
– DAP used as 2nd line agent in all
– Only one case with DAP non-susceptibility
– Bacteremia cleared with nafcillin (NAF)

• Why?
– Increased daptomycin membrane                                

binding with addition of NAF.
– Nafcillin led to a reduction in the                                                  

net positive surface charge.

Dhand A et al. Clin Infect Dis. 2011;53:158-163.Dhand A et al. Clin Infect Dis. 2011;53:158-163.

DAP (green) 
binding 
with &
without 
NAF (yellow)



β-Lactams Increase the Antibacterial Activity of Daptomycin against
Clinical MRSA Strains and Prevent Selection of Daptomycin-Resistance

Mehta S et al. AAC. 2012, 56(12):6192.

β-Lactams Increase the Antibacterial Activity of Daptomycin against
Clinical MRSA Strains and Prevent Selection of Daptomycin-Resistance

Mehta S et al. AAC. 2012, 56(12):6192.

Oxacillin Imipenem

AMC Ceftriaxone

… and ceftaroline too !!!



Daptomycin (DAP) plus Fosfomycin (FOM) is Synergistic 
against Methicillin-susceptible (MSSA) and Methicillin-

resistant Staphylococcus aureus (MRSA) Strains
Miro JM et al. Antimicrob Agents Chemother. 2012; 56:4511-5

Daptomycin (DAP) plus Fosfomycin (FOM) is Synergistic 
against Methicillin-susceptible (MSSA) and Methicillin-

resistant Staphylococcus aureus (MRSA) Strains
Miro JM et al. Antimicrob Agents Chemother. 2012; 56:4511-5

MSSA (N=6) MRSA (N=6)

Two patients with complicated MRSA NV IE and one patient with MSSA PVE were 
succesfully treated with the combination of daptomycin plus fosfomycin.

Two patients with complicated MRSA NV IE and one patient with MSSA PVE were 
succesfully treated with the combination of daptomycin plus fosfomycin.



• Recruitment: 2014-15; 12 weeks of F/U.
• Drugs adjusted to renal failure
• Susceptible to study drugs
• End points: TOC 12 weeks after finishing Rx, Toxicity, Resistance and Mortality.

• Recruitment: 2014-15; 12 weeks of F/U.
• Drugs adjusted to renal failure
• Susceptible to study drugs
• End points: TOC 12 weeks after finishing Rx, Toxicity, Resistance and Mortality.

Multicenter, Randomized (1:1) Open-label Clinical Trial

Daptomycin (DAP)
10 mg/kg/d

DAP (10 mg/kg/d)
+ Fosfomycin (2 g/6h)

Evaluation of the efficacy and safety of Daptomycin ±
Fosfomycin for the treatment of MRSA BSI in Spain

PI 12/01907 (231,715 €) - Dr. Miquel Pujol (H. Bellvitge)

MRSA BSI
(N=240)



Daptomycin plus Fosfomycin vs. Daptomycin plus Cloxacillin 
for the Treatment of MRSA EE with a Van MIC of 2 mg/L

Miro JM et al. ECCMID, Barcelona May 2014

Daptomycin plus Fosfomycin vs. Daptomycin plus Cloxacillin 
for the Treatment of MRSA EE with a Van MIC of 2 mg/L

Miro JM et al. ECCMID, Barcelona May 2014



Daptomycin plus Fosfomycin vs. Daptomycin plus Cloxacillin 
for the Treatment of MSSA EE – 24 h Results

Garcia de la Maria C et al. ICAAC, San Diego, CA, 2015 Abs. B-063

Daptomycin plus Fosfomycin vs. Daptomycin plus Cloxacillin 
for the Treatment of MSSA EE – 24 h Results

Garcia de la Maria C et al. ICAAC, San Diego, CA, 2015 Abs. B-063



What would be the antibiotic combinations to 
treat MSSA / MRSA / DNS S. aureus Endocarditis?

What would be the antibiotic combinations to 
treat MSSA / MRSA / DNS S. aureus Endocarditis?

 Daptomycin + Beta-lactams*

 Daptomycin + Fosfomycin
 Fosfomycin + Imipenem
 Daptomycin + Trimethoprim-Sulfamethoxazole**
 Other antibiotic combinations***

 Daptomycin + Beta-lactams*

 Daptomycin + Fosfomycin
 Fosfomycin + Imipenem
 Daptomycin + Trimethoprim-Sulfamethoxazole**
 Other antibiotic combinations***

* * CeftarolineCeftaroline, , cloxacillincloxacillin//nafcillinnafcillin..
*** Trimethoprim*** Trimethoprim--SulfamethoxazoleSulfamethoxazole + Clindamycin;+ Clindamycin;
Linezolid + Linezolid + CarbapenemsCarbapenems..

* * CeftarolineCeftaroline, , cloxacillincloxacillin//nafcillinnafcillin..
*** Trimethoprim*** Trimethoprim--SulfamethoxazoleSulfamethoxazole + Clindamycin;+ Clindamycin;
Linezolid + Linezolid + CarbapenemsCarbapenems..

** ** Steed ME et al. AAC. 2010; 54:5187–5192;
Claeys KC et al. AAC. 2015 59: 1969AAC. 2015 59: 1969--1976.1976.
** ** Steed ME et al. AAC. 2010; 54:5187–5192;
Claeys KC et al. AAC. 2015 59: 1969AAC. 2015 59: 1969--1976.1976.



Surgery and Mortality Rates of 103 CoNS IE  
H. Clínic, Barcelona, Spain

Surgery and Mortality Rates of 103 CoNS IE  
H. Clínic, Barcelona, Spain

IE in general population (N=36)
PV IE (N=31)
Pacemaker/ICD IE (N=36)

Overall

IE in general population (N=36)
PV IE (N=31)
Pacemaker/ICD IE (N=36)

Overall

SurgerySurgery MortalityMortality
31%
71%
92%

≈64%

31%
71%
92%

≈64%

44%
45%
6%

≈31%

44%
45%
6%

≈31%
Garcia-de-la-Maria C et al. PLoS One. 2015.Garcia-de-la-Maria C et al. PLoS One. 2015.



Daptomycin in the treatment of experimental endocarditis due to 
methicillin-resistant Staphylococcus epidermidis (MRSE) 
García-de-la-Maria C et al. Antimicrob Agents Chemother 2010; 54:2781-6.

Daptomycin in the treatment of experimental endocarditis due to 
methicillin-resistant Staphylococcus epidermidis (MRSE) 
García-de-la-Maria C et al. Antimicrob Agents Chemother 2010; 54:2781-6.

Treatment
groups

Control
Vancomycin-SD
Vancomycin-HD
Daptomycin - 6
Daptomycin - 10

Treatment
groups

Control
Vancomycin-SD
Vancomycin-HD
Daptomycin - 6
Daptomycin - 10

Median (IQR)  
log10 cfu/g veg

7.4 (6; 8.3)
2 (2; 2) 
2 (0; 2) 
0 (0; 4) 
0 (0; 1)

Median (IQR)  
log10 cfu/g veg

7.4 (6; 8.3)
2 (2; 2) 
2 (0; 2) 
0 (0; 4) 
0 (0; 1)

Sterile vegetations/ 
#total (%)

0/15 (0)
3/16 (19) a
5/15 (33) b
9/15 (60) a
11/15 (73) b

Sterile vegetations/ 
#total (%)

0/15 (0)
3/16 (19) a
5/15 (33) b
9/15 (60) a
11/15 (73) b

Doses

-/-
1 g/12 h
1 g/6 h

6 mg/kg 24 h
10 mg/kg 24 h

Doses

-/-
1 g/12 h
1 g/6 h

6 mg/kg 24 h
10 mg/kg 24 h

aP=0.02; bP=0.03. 
Vancomycin and Daptomycin MIC/MBCs were 2/4 and 0.5/1 mg/L respectively.
Daptomycin, simulating 6 mg/kg and 10 q 24 h i.v.; Vancomycin, simulating 30 mg/kg/24 h. divided in 2 doses i.v. 

and 60 mg/kg/24 h divided in 4 doses achieving AUC/MIC = 400.

aP=0.02; bP=0.03. 
Vancomycin and Daptomycin MIC/MBCs were 2/4 and 0.5/1 mg/L respectively.
Daptomycin, simulating 6 mg/kg and 10 q 24 h i.v.; Vancomycin, simulating 30 mg/kg/24 h. divided in 2 doses i.v. 

and 60 mg/kg/24 h divided in 4 doses achieving AUC/MIC = 400.



Clinical success was defined as the sum of cured and improved patientsClinical success was defined as the sum of cured and improved patients
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Daptomycin for CoNS Endocarditis – EU-CORE
Dohmen P et al. 20th ECCMID, Vienna (Austria), 2010 Poster O 511

Daptomycin for CoNS Endocarditis – EU-CORE
Dohmen P et al. 20th ECCMID, Vienna (Austria), 2010 Poster O 511



Daptomycin*
+ Rifampin (PVE)
+ Gentamicin (PVE)

Daptomycin*
+ Rifampin (PVE)
+ Gentamicin (PVE)

10 mg/kg/24 h. IV 
+ 300 mg/8 h. PO/IV
+ 3 mg/kg/24h. IV/IM (in 2-3 doses)

10 mg/kg/24 h. IV 
+ 300 mg/8 h. PO/IV
+ 3 mg/kg/24h. IV/IM (in 2-3 doses)

≥ 6
≥ 6
2

≥ 6
≥ 6
2

*MRSA NV IE = Daptomycin plus Beta-lactams or Fosfomycin; Fosfomycin plus Imipenem; 
Televancin, Dalbavancin; Oritavancin, Tedizolid and other active antibiotics against MRSA
*MRSA NV IE = Daptomycin plus Beta-lactams or Fosfomycin; Fosfomycin plus Imipenem; 
Televancin, Dalbavancin; Oritavancin, Tedizolid and other active antibiotics against MRSA

New Therapies for Prosthetic Valve Endocarditis 
Caused by Methicillin-Resistant CoNS

New Therapies for Prosthetic Valve Endocarditis 
Caused by Methicillin-Resistant CoNS

RegimenRegimen Dosage and routeDosage and route Duration (weeks)*Duration (weeks)*

Alternatives
- Ceftaroline
- Linezolid
- Other antibiotics*

Alternatives
- Ceftaroline
- Linezolid
- Other antibiotics*

600 mg/kg/8h IV
600 mg/12 h. PO/IV
600 mg/kg/8h IV
600 mg/12 h. PO/IV

≥6
≥6
≥6
≥6
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Rates of Selection of Resistance and High-Level Resistance after
Exposure to Daptomycin among VGS and S. bovis isolates from IE
Rates of Selection of Resistance and High-Level Resistance after

Exposure to Daptomycin among VGS and S. bovis isolates from IE

Garcia de la Maria C et al. AAC; 2013, 57:2319-2325.Garcia de la Maria C et al. AAC; 2013, 57:2319-2325.

Mitis Group
DNS 67-100%
HLDR 0-47%



High-Level Daptomycin Resistance (HLDR) in VGS Developed 
upon In Vitro Exposure to Daptomycin

High-Level Daptomycin Resistance (HLDR) in VGS Developed 
upon In Vitro Exposure to Daptomycin

Akins RS et al. AAC; 2015, 59:2102-12.Akins RS et al. AAC; 2015, 59:2102-12.

Dapto MIC
>256 mg/L

S. oralis S. oralis



Treatment of EE caused by Penicillin-Resistant S. mitis with Daptomycin 
and Vancomycin Alone or Combined with Gentamicin

Garcia-de-la-Maria C et al. Antimicrob Agents Chemother. 2013, 57:2319-2325.

Treatment of EE caused by Penicillin-Resistant S. mitis with Daptomycin 
and Vancomycin Alone or Combined with Gentamicin

Garcia-de-la-Maria C et al. Antimicrob Agents Chemother. 2013, 57:2319-2325.

Treatment
groups

Control
Vancomycin-SD (1 g q12h iv)
Daptomycin-SD (6 mg/kg q24h iv)
Daptomycin-HD (10 mg/kg q24h iv)

Daptomycin + Gentamicin
Vancomycin + Gentamicin

Treatment
groups

Control
Vancomycin-SD (1 g q12h iv)
Daptomycin-SD (6 mg/kg q24h iv)
Daptomycin-HD (10 mg/kg q24h iv)

Daptomycin + Gentamicin
Vancomycin + Gentamicin

Median (IQR)  
log10 cfu/g veg

9.1 (9–9.6)
3.4 (2–4)

6.7 (5.9–7.8)
6.1 (5.2–7.2)

0 (0-2)
1 (0-2.2)

Median (IQR)  
log10 cfu/g veg

9.1 (9–9.6)
3.4 (2–4)

6.7 (5.9–7.8)
6.1 (5.2–7.2)

0 (0-2)
1 (0-2.2)

# Sterile veg./ 
# total (%)

0/15 (0)
0/12 (0)
1/11 (9)
1/12 (8)

18/23 (78)
6/12 (50)

# Sterile veg./ 
# total (%)

0/15 (0)
0/12 (0)
1/11 (9)
1/12 (8)

18/23 (78)
6/12 (50)

*P=0.004. *P=0.004. 

HLDR
MIC≥256 mg/L

0%
-

63%*
67%*

9%*
-

HLDR
MIC≥256 mg/L

0%
-

63%*
67%*

9%*
-
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Enterococcal IE: Species and ResistanceEnterococcal IE: Species and Resistance

No. of episodes
Species
- E. faecalis
- E. faecium
- Other/NIS
Resistance patterns
- HLAR
- VRE

No. of episodes
Species
- E. faecalis
- E. faecium
- Other/NIS
Resistance patterns
- HLAR
- VRE

HCB
1997-2011
HCB
1997-2011

80

97%
3%

-

39%
0%

80

97%
3%

-

39%
0%

500

91%
4%

5%*

38%
3%

500

91%
4%

5%*

38%
3%

Pericas JM, CMI; 2014; 20:O1075-83; Chiruze C et. CMI, 2013;19:1140-7. 
*E. durans, 6; E. casseliflavus, 2; E. gallinarum, 1; NIS, 19.
Pericas JM, CMI; 2014; 20:O1075-83; Chiruze C et. CMI, 2013;19:1140-7. 
*E. durans, 6; E. casseliflavus, 2; E. gallinarum, 1; NIS, 19.

ICE
2000-06
ICE
2000-06
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Treatment groups
(72 hours)

Sterile veg/
Total veg

Median log cfu/g veg. 
(IQR25-IQR75) 

Detection of 
resistant 

subpopulations 
(PAP)

Control 0/10 8.5 (8 - 9)a ND

Daptomycin (10 mg/Kg/day) 0/10 7.1 (6.2 - 8.3)a,b,c 0/10

Daptomycin (10 mg/Kg/day) 
+ Ampicillin (2g/4h) 0/10 2.9 (2 - 4.1)b,d 0/10

Ampicillin (2g/4h) +
Ceftriaxone (2g/12h) 0/10 4.1 (3.3 - 4.3)c,d ND

Ampicillin + Daptomycin for HLAR EF EE
EFAE-DS: Strain that does not present the ability to develop daptomycin 
resistance after exposure to subinhibitory daptomycin concentrations.

aP=0.39; bP<0.001; cP<0.001; dP=0.67                  Pericas et al. ICAAC. 2014; Abs. E-320.
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A recurrent case of left-
sided endocarditis 
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Enterococcus faecalis 
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treated with ceftaroline 
and

daptomycin.
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β-Lactams Enhance Daptomycin Activity against Vancomycin-
Resistant Enterococcus faecalis and E. faecium

Smith JT et al. AAC. 2015; 59:2842-48

β-Lactams Enhance Daptomycin Activity against Vancomycin-
Resistant Enterococcus faecalis and E. faecium

Smith JT et al. AAC. 2015; 59:2842-48

E. faecalis E. faecium E. faecium



What would be the antibiotic combinations to 
treat Vancomycin-Resistant E. faecium (VRE) IE?

What would be the antibiotic combinations to 
treat Vancomycin-Resistant E. faecium (VRE) IE?

 Daptomycin + Beta-lactams*
 Daptomycin + Tigecycline (+ Gentamicin)

 Daptomycin + Fosfomycin

 Oritavancin (+Gentamicin)

 Tigecycline + Gentamicin

 Daptomycin + Beta-lactams*
 Daptomycin + Tigecycline (+ Gentamicin)

 Daptomycin + Fosfomycin

 Oritavancin (+Gentamicin)

 Tigecycline + Gentamicin

* * CeftarolineCeftaroline, , ertapenemertapenem or ampicillin.or ampicillin.
Smith JR et al. JAC 2015; on line. Smith JR et al. JAC 2015; on line. 
* * CeftarolineCeftaroline, , ertapenemertapenem or ampicillin.or ampicillin.
Smith JR et al. JAC 2015; on line. Smith JR et al. JAC 2015; on line. 

MunitaMunita JM et al. JM et al. Curr Infect Dis Rep (2012) 14:339–349
Pericas JM et al. Future Pericas JM et al. Future MicrobiolMicrobiol. 2015.. 2015.
MunitaMunita JM et al. JM et al. Curr Infect Dis Rep (2012) 14:339–349
Pericas JM et al. Future Pericas JM et al. Future MicrobiolMicrobiol. 2015.. 2015.
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• The 2015 ESC IE guidelines recommended ampicillin plus 
cloxacillin plus gentamicin as empiric therapy for NVE and late 
PVE; vancomycin plus gentamicin plus rifampin for early PVE 
and cloxacillin plus vancomycin for HCA NVE.

• The 2015 AHA IE guidelines recommended vancomycin-based 
regimens for all types of NVE and PVE.

• My personal opinion is to recommend as empiric therapy the 
combination of daptomycin plus ceftaroline for acute NVE and 
PVE.

• Once the pathogen is identified (usually in 24-48 h), the 
antibiotic treatment must be adapted to its antimicrobial 
susceptibility pattern.
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