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Global MRSA 

Global Situation

Greece 44.4%

Taiwan 54.9

Singapore 60%

USA 50%

Hong Kong 44.61%

Italy 41%

France 33.1%

Australia 28%

Northern Europe <1%

Canada 10%

Ireland 41.2%

UK 43%

Malta 43.8%
Lancet ID 2008 

As with HA-MRSA, Successful Clones of 
CA-MRSA Have Geographical Localisation

• CA-MRSA is now common in the USA
– PFGE type USA400 (ST1-IV) 

responsible for the initial cases
– USA300 (ST8-IV) is now the most 

common and has begun to supplant 
HA-MRSA strains as the major cause 
of MRSA infection

– Children, IVDUs, Emergency Depts 
etc etc

– Also producing nosocomial outbreaks
Popovich KJ et al. CID 2008;46:787-94; Seybold U et al. CID 2006;42:647-56.

“Spider 
bite”

The role of PVL is debated, but:

‘Antimicrobials effective against MRSA 
that also decrease exotoxin production 
such as clindamycin and linezolid, are 
theoretically desirable’  

Nathwani et al., JAC 2008;61:976–994.

Necrotising pneumonia

MRSA BACTERAEMIA

Country Per 1000 patient 
days 

Period

HK 0.19+ 2Q-3Q07

UK 0.181 4Q 06

South Australia 0.042 2004 
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OBJECTIVES 

• IS MRSA INFECTION MORE SEVERE THAN 
MSSA?  

• DOES GETTING TREATMENT RIGHT EARLY 
IMPROVE OUTCOMES FROM MRSA 
INFECTIONS ? 

• WHAT IS THE EVIDENCE BASED  
TREATMENT OF KEY SERIOUS MRSA 
HEALTH-CARE ACQUIRED INFECTIONS  : 
MANAGEMENT OF SPECIFIC INFECTIONS : 
HAP-VAP, BACTERAEMIA

• MANAGEMENT OF MRSA WITH RISING MICs

OBJECTIVES 

• IS MRSA INFECTION 
MORE SEVERE  
THAN MSSA?  

Impact of antibiotic resistant infections 
(ARI) CID 2009; 49:1175-84

• N=1391
• 13.5% ARI

• US urban teaching hospital

• ARI V no-ARI
• Increased attributable mortality 6.5%
• Increase LOS 6.4-12.7d
• Increased medical costs $18588 to29069
• Societal costs $10.7-$15m

• PROJECTED 3.5% REDUCTION IN ARI  ~ $2.7m 
saving

Comparison of Mortality Associated with MRSA
versus MSSA Bacteremia [Meta-Analysis]

Cosgrove SE, et al.Clin Infect Dis2003;36:53-59.



��������

�

Staphylococcus aureus bacteraemia: a major 
cause of mortality in Australia and New Zealand

MJA 2009; 191(7):368-373

• Prospective observational 
study 

• June 2007 to May 2008 
• N= 1994 SABs
• 60% community onset 

• MSSA 75.9% and MRSA 
24.1% 

• CA-MRSA 27.3% of 
MRSA strains 

• Multi-variate analysis predictors 
of 30d all cause mortality 
[20.6%, 95%ci, 18.8% to 
22.5%]

• Age
• Sepsis syndrome
• Pneumonia/empyema
• Device related infection with a 

secondary focus
• Left sided endocarditis
• Treatment with glycopeptide
• BUT NOT MRSA 

Athanassa et al. Eur Respir J 2008; 31:625-32

Methicilin Resistance Impact on Mortality in S. aureus
VAP

OBJECTIVES 

• DOES GETTING 
TREATMENT RIGHT 
EARLY IMPROVE 
OUTCOMES FROM 
S.aureus INFECTIONS ? 

S.aureus bacteraemia - Appropriate Therapy - Mortality

Authors Appropriate therapy Mortality MRSA Significant P ower
as a primary association

independent variable
of interest

Harbarth et al 1998 No IHM Yes - -

Kim et al 2003 Yes 8w AM Yes Yes* 0.6

Kim et al  2004 Yes 12w AM Yes No 0.14
+ ACM

Lessers et al 2003 No 3m AM Yes No 0.05
+ ACM

Lodise et al 2003 Yes AM Yes Yes 0.49

Roughmann 2000 Yes 30d Yes No 0.07
mortality

Romerovivas et al 1995 No AM Yes No 0.07

Soriano et al 2000 No attributable Yes No -
IHM

McGregor JC et al  CID 2007; 43: 329-
37
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S.aureus bacteraemia Therapy - Mortality

CONCLUSIONS
• 50% had appropriate therapy as a primary endpoint
• Only 2/4 of those showed significance
• Variation in types of mortality measurement
• None had the power to detect the effect

- power calculation � 0.7
- � = 0.05

WE CANNOT CONCLUDE THAT EARLY EMPIRIC
APPROPRIATE THERAPY for S.aureus bacteraemia is
more effective
• Use of propensity scores and advanced statistical 

analyses may generate unbiased effect estimates

McGregor JC et al  CID 2007; 43: 329-37

Harbarth S et al  CID 2007; 44: 87-93

By using a representative selection of hospitals in 
9 West-European countries

Retrospective quantify the adequacy of antibiotic 
therapy for SAB

• Identify determinants of inadequate treatment 
• Determine the effect of inadequate treatment on 

patient outcome 
– All-cause, in-hospital, 30-day mortality

Adequacy of antimicrobial treatment and outcome of Staphylococcus aureus 
bacteraemia in nine European countries.

Authors: H.S.M. Ammerlaan et al CID 2009; 49: 997-1005. 

Study on European Practices of Infections 
(bacteraemia) with S. aureus

(SEPIA Study): Objectives

SEPIA Study: Summary

• The study included 334 episodes of SAB in 
9 West-European countries 

• 28% of patients received inadequate empiric antimicrobial 
therapy 

– 21% of MSSA patients; 52% of MRSA patients 
• 5 days after the index blood culture, 92% and 83% of 

patients received adequate treatment for MSSA and 
MRSA, respectively

• Neither inadequate empiric treatment or 
methicillin resistance were associated with 30-
day mortality

OBJECTIVES 

• WHAT IS THE BEST 
TREATMENT OF KEY SERIOUS 
MRSA HEALTH-CARE 
ACQUIRED INFECTIONS  : 
MANAGEMENT OF SPECIFIC 
INFECTIONS : VAP, 
BACTERAEMIA [SSTI not 
covered]
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Case Presentation
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Hospital-Acquired Pneumonia (HAP): 
Definitions

• HAP:
– Arises 48 hours or more after hospital admission
– Is not incubating at the time of admission

• Ventilator-associated pneumonia (VAP):
– Arises 48-72 hours or more after endotracheal 

intubation 
• Healthcare-associated pneumonia (HCAP):

– Arises within 90 days of having been admitted to 
an acute care facility & pt. has resided in a nursing 
home or LTCF. 
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Classification of HAP & VAP: 
Risk Stratification
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Early-Onset Late-Onset
Pneumonia Pneumonia Others based on
(< 5 days) (> 5 days) Specific Ricks

S. pneumoniae P. aeruginosa Anaerobic bacteria 
H. influenzae Enterobacter sp Legionella pneumophila 
S. aureus Acinetobacter sp
Enterobacteriaceae K. pneumoniae

S. marcescens Influenza A and B 
E. coli Respiratory syncitial virus
Other GNB 
S. aureus (MRSA) Fungi

The Microbiology of HAP

Adapted from Am J Respir Crit Care Med. 2005;171:388–416. 
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One of each 

group

US  CAP and HCAP % OF 

PATHOGENS 

Europe & Japan CAP and HCAP 

% OF PATHOGENS

S.pneumoniae

CAP 40.91 & 16.62

HCAP 10.41 & 5.52

CAP 33.93 AND 194

HCAP 27.83 & 134

P.aeruginosa

CAP 4.81 AND 172

HCAP 25.51 & 26.52

CAP 0.5 AND 1.7 4

HCAP 1.6 3 & 5.74

MSSA CAP 13.5 1 AND 17 2

HCAP 13.9 1 & 21 2

CAP 0 3 AND 5.2 4

HCAP 1.6 3 & 6.4 4

MRSA CAP 121 AND 8.92

HCAP 30.61 & 26.52

CAP 03 AND 0.94

HCAP 0.83 & 8.54

Healthcare associated pneumonia: Proportion of 

Pathogens
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Empirical Therapy
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Should All Patients With a Clinical Suspicion of 
HCAP/HAP/VAP Be Treated With an Antimicrobial Agent 

Active Against MRSA? 
Dryden M et al CMI 2010; 16[Suppl.1], 3-30

Expert Panel

30.8%

69.2%

0% 50% 100%

No

Yes

ECCMID Delegates

19.9%

80.1%

0% 50% 100%

No

Yes

  

(n = 13) (n = 321)

0 10 20 30 40 50 60 70 80 90 100

None of the above. Wait for culture results.

All of the above (faculty survey only)

Patients with MRSA present in the nasopharynx
(ECCMID survey only)

Patients with the late-onset infection and/or prior
antimicrobial treatment when ICU MRSA

prevalence is high (>20%)

Patients with prior hospitalisation in high-risk
settings such as nursing homes with high (> 20%)

local MRSA prevalance

Patients previously identified as colonised or
infected by MRSA

ECCMID delegates (n = 215)

Faculty (n = 9)
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If the answer to the previous question is NO, then which categories of 
patients with a clinical suspicion of HCAP/HAP/VAP should be treated with 

an antimicrobial agent active against MRSA? 
Dryden M et al CMI 2010; 16[Suppl.1], 3-30

��

Risk Factors for MDR Microorganisms

1.- Prior antimicrobial therapy (90 d)

2.- Five or more days of hospital stay

3.- MDR microorganisms in the Unit

4.- Late onset

5.- Immuno-suppression
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More than 5 daysMore than 5 days
prior antibiotics
Local epidemiology

MDR microorganisms
P. aeruginosa
MRSA
Acinetobacter spp.
Enterobacteriaceae  BLEE
S. maltophilia

Empiric Therapy: Late, High Risk, VAP
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Treatment of MRSA VAP

Animal models of lung MRSA 
pneumonia

Martinez-Olondris et al ERJ 2010
Small animals 

[mice,rats]
• Routes of infection
• Role of virulence and 

strains
• Effectiveness of 

antibiotics
• Vaccines

• Do not replicate 
human physiology

Large animals [ovine or 
porcine]

• Injury risk factors 
[smoke]

• Time course of 
biological markers and 
pathology

• Potential for 
comparative antibiotic 
trials, effect of co-
morbid lung and 
different strains

VAP, ventilator-associated pneumonia.

Adapted from Kollef MH, Rello J, et al. Intensive Car e Med. 2004;30:388-
394. 

Clinical Cure Rate in VAP Patients:
Linezolid Versus Vancomycin

45.4

53.7
48.9

62.2

36.7 37.7 35.2

21.2

0

10

20

30

40

50

60

70

VAP Gram+ VAP S aureus VAP MRSA VAP
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VancomycinLinezolid

P = 
0.07

P = 
0.02

P = 
0.06

(n = 434) (n = 214) (n =179) (n = 70)

P = 
0.01

Retrospective analysis of 2 randomized, double-blin d studies
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Nosocomial pneumonia with suspected or 
proven MRSA (ZEPHYR)

NCT00084266 (ClinicalTrials.gov)
• Recruiting September 2008

• Treatment, double blind, RCT

• Primary end-point is clinical efficacy

• Secondary endpoint is bacteriological 
efficacy

Early microbiological response to linezolid versus 
vancomycin in VAP due to MRSA

Wunderink R et al Chest on line August 21, 2008

• Prospective, open labelled, multi-center trial compared 
the early microbiological efficacy of linezolid with that of 
vancomycin in patients with BAL proven MRSA VAP

• Primary outcome was microbiological response based 
on second BAL performed 72-96h post treatment

• Secondary outcome was  healthcare resource utilisation
• Low patient numbers- target enrollement of 300 patients 

not achieved due to requirement of 2 BAL’s

Linezolid bacteriological response 
and resource use in MRSA VAP

Linezolid Vancomycin P value 95%CI

mITT 20 20

Patients 
analysed

23 19

Cured % 13(56.5%) 9 (47.4%) 0.757 -21.1,39.4

Failed% 10(43.5% 10(52.6%)

Mean ICU stay 12.2 16.2 ns -4d

Ventilation  
(mean,days)

10.4 14.3 ns -3.9d

Hospitalisation  
(mean,days)

18.8 20.1 ns -1.3d

Trends towards better outcomes; other factors other  then  
bacterial clearance may impact on possibly better o utcomes   

When MRSA Pneumonia (HCAP/HAP/VAP) is Confirmed, 
What Do You Regard as the Most Appropriate Treatment 

Regimen? Dryden M et al CMI 2010; 16[Suppl.1], 3-30

0 10 20 30 40 50 60 70 80 90 100

Other

Tigecycline

Quinupristin/dalfopristin

Daptomycin

Teicoplanin

Vancomycin

Linezolid

ECCMID Delegates (n = 315)
Expert Panel (n = 13)

%
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2008 UK BSAC MRSA 
TREATMENT GUIDELINES

Gould FK et al JAC 2009; 63:849-861. 
• NON-SEVERE SSTI {non- hospitalised 

patients }: oral doxycycline, clindamycin or 
linezolid. Consider  glycopeptides or 
daptomycin for OPAT. 

• SEVERE SSTI {hospitalised patients with 
high risk of bacteraemia}: Glycopeptides, 
linezolid or daptomycin [1A]. Linezolid for 
treatment failure to glycopeptide or add 
rifampicin, fusidate or doxycline to 
glycopeptide

• RTI : PNEUMONIA-
GLYCOPEPTIDE OR LINEZOLID 
[1A]

• BACTERAEMIA: 

UNCOMPLICATED: 14d of glycopeptide or 
linezolid. 

COMPLICATED : suggests glycopeptide or 
daptomycin for minimum of 4 weeks. ECHO  
etc  Linezolid limited by duration. 

Other recommendations : UTI, Eye, 
CNS,BJIs
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Role of New Drugs for VAP

• Doripenem: Non-inferior to Pip-Tazo in nosocomial pneumonia, including 
non-ventilated patients and early VAP pneumonia. 
Non-inferior to imipenem in early and late VAP

• Telavancin: Vancomycin vs telavancin in Gram-positi ve HAP and VAP, 
1532 patients randomized. Telavancin non-inferior t o vancomycin 
[ATTAIN 1+2]

• Tigecycline: In vitro activity versus MRSA (> vancomycin, > linezolid). 
Bacteriostatic, well distributed in tissues. Approved for complicated intra-
abdominal infections and SSSIs. Published trials in CAP only; non-inferior to 
levofloxacin. Failed non-inferiority trials in VAP

• Ceftobiprole: Phase III studies in HAP due to MRSA. Broad-spectrum 
activity against Gram-positive and Gram-negative including MRSA and P. 
aeruginosa. Non-inferior to vancomycin in SSSI. Inactive against  ESBL-
producing Enterobacteriaceae, and Acinetobacter baumanii

• Daptomycin: NOT INDICATED FOR PNEUMONIA
In CAP RCTs, daptomycin cure rates inferior to Ceftriaxone. 
Antibacterial activity inhibited by pulmonary surfactant

New Drugs for VAP
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Length of Treatment

8 days better than 15, with 
some exceptions
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MDR MRSA, P. aeruginosa and other GNR

Poor choice of empirical therapy

Severely immunocompromised
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0

MRSA Pseudomonas with initially 
inappropriate Tx

H. influenzae MSSA Pseudomonas with
Appropriate initial Tx

Effect of Microorganism and Initially
Appropriate Antibiotics on VAP Resolution

Vidaur, Chest 2008

Case 1A

• A 55 year old man presents with fever, chills and pain
over his pacemaker site. His temperature is 102F, BP is
100/70, Pulse is 103. There is erythema and pain over
the pacemaker site. Blood cultures grow MRSA with an
MIC. Cardiology does not want to remove the
pacemaker and therapy is started with vancomycin 1
gram IV q12H (cr = 0.9). Follow up blood cultures on
day 2-5 continue to grow MRSA. TEE does not show
evidence of endocarditis and workup for other metastatic
foci of MRSA infection is negative.

What do you recommend?
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Case 1A

A. Strongly recommend that cardiology remove the
pacemaker and switch to linezolid

B. Strongly recommend that cardiology remove the
pacemaker and switch to daptomycin

C. Strongly recommend that cardiology remove the
pacemaker and continue vancomycin after
increasing the dose to ensure a vancomycin
trough of 15-20mg/L and check MIC

D. Strongly recommend that cardiology remove the
pacemaker, continue vancomycin, check MIC and
add gentamicin and rifampicn

Case 1B

• Cardiology removed the pacemaker at your 
recommendation, you confirmed that the 
vancomycin trough was 15 mg/L, MIC 2 and the 
patient was continued on vancomycin.  Blood 
cultures continue to grow MRSA 4 days after the 
pacer was removed.  A repeat TEE does not 
show evidence of endocarditis.

What do you recommend now?

Questions to be answered

• Is the patient failing vancomycin and if so   
why?
- normal length of bacteremia for MRSA?
- Inadequate dose?
- Feature of the MRSA strain?

presence of heteroresistance?
presence of other factors?

- Failure to remove infected hardware?

��

Definition
Old MIC 

Breakpoints
Updated MIC 
Breakpoints

Susceptible � 4.0 � g/mL � 2.0 � g/mL

Intermediate 8-16 � g/mL 4-8 � g/mL

Resistant � 32 � g/mL � 16 � g/mL
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Do you use the glycopeptide minimum inhibitory 
concentration (MIC) routinely to guide your choice of 

treatment? Dryden M et al CMI 2010; 16[Suppl.1], 3-30

Expert Panel

84.6%

15.4%

0% 50% 100%

No

Yes

ECCMID Delegates

55.9%

44.1%

0% 50% 100%

No

Yes

(n=13) (n=321)(N=315)(N=13)
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Vancomycin MIC & Risk of Mortality in 
MRSA Bacteraemia (n=414)

Treatment group ROM (OR; 95% CI) P value

Van MIC = 1 1

Van MIC = 1.5 2.86 (0.87, 9.35) 0.08

Van MIC = 2 6.39 (1.68, 24.3) < 0.001

Inappropriate
treatment

3.62 (1.20,10.9) <0.001

Soriano et al. Clin Infect Dis 2008;46:193-200

Why Would Mortality be Higher in Bacteremia Caused 
by MRSA with Vancomycin MIC > 1 mg/L?

Inappropriate treatment  ?
• Hosts are sicker
• Pathogen is more virulent

– We must be specific to site of infection
– E.g. Virulent in blood = Virulent in Skin

• Drug is less effective
– Can this be overcome with alternative drugs?
– Higher dose of vancomycin?
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Mortality rates among patients with methicillin-res istant 
Staphylococcus aureus bacteremia, stratified by empiric therapy 
(vancomycin versus inappropriate) and by the vancom ycin MIC
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Empiric Vancomycin Therapy

Inappropriate Vancomycin Therapy
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Inverse Relationship of Shock and Vancomycin MIC 
(P=0.008)
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Presence of Shock by MIC Strata

28.4%

20.2%

10.9%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

��������������������������������� ���	
��	
��	
��	
��
����������������������������

������
�������
�������
�������
�� ���	
��	
��	
��	
��
����������������������������

��������������������������������� ���	
��	
��	
��	
��
������������������������

��������� �����������
	
�������
��
	��
��
���
��

�
�������
���������
���� ����!

��������	
����
�������
	
����

Mortality increased
With LOWER MIC

The microbiology
of the MIC is not
the whole story
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Maor Y et al. JID 2009; 199:619.
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Trough 
<15 µg/mL

Trough 
15-20 µg/mL

0% 12%

Trough 
<15 µg/mL

Trough 
>15 µg/mL

0% 15%

Trough 
<15 µg/mL

Trough 
� 15 µg/mL

30.2% 58.8%
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At which vancomycin MIC level for MRSA 
(E test) would you replace vancomycin with an alter native 

antibiotic? Dryden M et al CMI 2010; 16[Suppl.1], 3-30

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

0.5 mg/L

1.0 mg/L

1.5 mg/L

2.0 mg/L

4.0 mg/L Expert Panel (n=13) ECCMID Delegates (n=282)

What do you regard as the most appropriate 
anti-MRSA agent for treatment of serious MRSA infec tion in 

patients infected by strains with reduced vancomyci n 
susceptibility? Dryden M et al CMI 2010; 16[Suppl.1], 3-30

0% 10% 20% 30% 40% 50% 60% 70%

Linezolid

Daptomycin

Tigecycline

Teicoplanin

Vancomycin

Quinupristin/dalfopristin

Other
Expert Panel (n=13) ECCMID Delegates (n=315)

Meta-analysis: New drugs vs vancomycin 
/SSP

Types of 
infection

n Clinical Cure RR 
(95% CI); p

MRSA 
eradication 
N, RR

All trials 6584 1.00 (0.98,1.03); p=0.77 N=4127, 1.00

SSTIs 5380 1.00 (0.98,1.02); p=0.88 N=3248, 0.99

Bacteraemia 311 1.15 (0.91,1.25); p=0.23 N=228; 1.10

RTI 858 0.98 (0.88,1.10); p=0.78 N=472, 1.00
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CHINESE META-ANALYSIS

• LINEZOLID V VANCOMYCIN 
FOR G+ BACTERAEMIA: NON 
INFERIOR{Chinese J Evid Based 
Med 2009; 646-651}

• 8 RCTs
• N= 670

• G+ BACTERAEMIA RR =1.07; 
[0.98-1.17; P=0.15]

• MRSA BACTERAEMIA RR 
1.22; [0.97,1.53; P=0.10]

• NO DIFFERENCE IS ADVERSE 
EVENTS ALTHOUGH RENAL 
DYSFUNCTION WAS HIGHER 
WITH VANCOMYCIN P=0.0003
AND THROMBOCYTOPENIA 
HIGHER WITH LINEZOLID 
P=0.01

• LINEZOLID V VANCOMYCIN 
FOR MRSA 
INFECTIONS:LINEZOLID 
SUPERIORITY {Chinese J of 
Antibiotics 2008; 33:178-181}

• 7 RCTs
• N= 888

• MRSA CLINICAL AND 
MICROBIOLOGICAL EVALUABLE 
PATIENTS

• OR CLINICAL 2.48; 1.68,3.64; 
• OR MICRO. 3.64; 1.29,5.57



��������

�


������������	
���
����
�����

�����
�
��������
������������
�����
������������	
���
����
�����

�����
�
��������
������������
�����

����������
������
��������	����������
������
��������	

�������
�


����� ���	
��� 
�
���
�����

����
���� ��� ������
���� � ��� ��

���������	�
�
���
��������������

���� �

��� �! "�����

��� �!"
#$�� �

���� �� ��� 	
�� 
�� ��
��� �

 ���
�
������� 
������������
�����
��������	
��	
�� ����������� ������ ����� ������������������� !��������� ������"#��������$%��!�$�%�$&��
�"'
��
��� ��(	�)!
*������'�� ����������+� ����� #�
 ��������%��$���������	��	+ ��(	�)!

���� �� ��� 	
�� 
�� ��
��� �

 ���
�
������� 
������������
�����
��������	
��	
�� ����������� ������ ����� ������������������� !��������� ������"#��������$%��!�$�%�$&��
�"'
��
��� ��(	�)!
*������'�� ����������+� ����� #�
 ��������%��$���������	��	+ ��(	�)!

����� �����
���� �
��������	����������
���� �
��������	

��������

����� ���	
��
��������
 ��� ��� �����
 ��� � ��� �

�������
�%�����! "�������
�%�����!"
#$�� ���

���

������� �	�
���� ��
� ����
� ������
������
���
�� �	�������� �����
��



�� ��	�� �����	��� �� � ���� ��������
!�"
#
��
$

��������
�����

�!�
&��" ��
"�!�
��������*
 �
! #3
1�� ���!

���������	�

��������
����������

������	�������������	���

PERSISTENT BACTERAEMIA MRSA
ID CONSULTANT SURVEY

CID 2006; 43:e42-5
• PERSISTENT MRSA
• VANCOMYCIN MIC of 2microgram/ml

• 72%
+ rifampicin or aminoglycoside to 

VANCOMYCIN

VANCOMYCIN COMBINATION FOR MRSA
Deresinski S CID 2009; 49:1072-9

• Mainly bacteraemia/endocarditis 

• V+R        Good theoretical basis,lab.synergy   
contradictory, no clinical trials

• V+G        No clinical, increased toxicity
• V+G+R   Unconvincing, increased risk of adverse 

events
• V+BL       Lack of clinical trials, strong theoretical 

basis, ? Use in early empiric therapy
• V+others (linezolid, synercid) Lack of data



��������

��

MRSA PERSISTENT BACTERAEMIA
SALVAGE TREATMENT

CID 2009;49:395-401
TREATMENT MIC.SUCCESS CLINICAL

SALVAGE
30D MORTALITY

VANCOMYCIN 0% 0% 53%

VANCOMYCIN 
AND AMINOGLY. 
OR RIFAMPICIN

17% 0% 80%

LINEZOLID 71% 100% 29%

LINEZOLID AND 
CARBAP ENEM

78% 78% 22%

���������	
��

��
������	���������	
��

��
������	���������	
��

��
������	���������	
��

��
������	
����������	
��

������
�����
���
������	
�����������	
��

������
�����
���
������	
�����������	
��

������
�����
���
������	
�����������	
��

������
�����
���
������	
�
��������	�	������
����
���
��������	�	������
����
���
��������	�	������
����
���
��������	�	������
����
���
 �������������	
�����
�����������	��������

OBJECTIVES  REVISITED

• IS MRSA INFECTION MORE SEVERE THAN MSSA? [PROBABLY BUT 
MANY OTHER FACTORS]

• DOES GETTING TREATMENT RIGHT EARLY IMPROVE OUTCOMES FROM 
MRSA INFECTIONS ? [FOR CERTAIN INFECTIONS- VAP YES, 
BACTERAEMIA POSSIBLY] 

• WHAT IS THE BEST TREATMENT OF KEY SERIOUS MRSA HEALTH-CARE 
ACQUIRED INFECTIONS  ? 
– : MANAGEMENT OF SPECIFIC INFECTIONS : VAP [LINEZOLID OR 

HIGH DOSE VANCOMYCIN, TEST MIC], 

• BACTERAEMIA 
– MANAGEMENT OF INVASIVE MRSA WITH RISING MICs [USE GUIDE 

OF MIC EARLY, HIGH DOSE VANCOMYCIN WITH HIGH 
TROUGH, CONSIDER DAPTOMYCIN, NEW OTHER 
CIDAL AGENTS, COMBINATION FOR SALVAGE?]


