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Nosocomial Pneumonia: 

How to improve treatment?
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Å Hospital-acquired pneumonia: Pneumonia diagnosed in patients
who had been hospitalized for 48 hours or longer.

Å Ventilator-associated pneumonia: Pneumonia diagnosed in
mechanically ventilated patients after 48 hours after intubation.

Å Healthcare-associated pneumonia:

ïHospitalization for Ó2 days in the preceding 90 days

ïResidence in a nursing home or extended care facility

ïHome infusion therapy (including antibiotics)

ïLong-term dialysis (including hemodialysis and peritoneal
dialysis) within 30 days before the diagnosis of pneumonia

ïHome wound care

Am J Resp Crit Care Med 2005; 171:388-416



Why mortality is increased in healthcare-

associated infections?

ÅPatients are older than patients with community-
acquired infections

ÅPatients present more comorbidities

ÅHealthcare-associated infections are caused by 
micro -organisms which are more resistant to 
antibiotics

ÅThe incidence of inappropriate antibiotic treatment is 
higher than in community-acquired infections

ÅPatients with healthcare-associated infections 
present some type of therapeutic effort limitation 
and a lower proportion of these patients are admitted 
to the ICU



Rello J et al. Chest 2010; 137:1-7



Rello J et al. Chest 2010; 137:1-7







DIAGNOSING HAP: HOW?



CLINICAL DIAGNOSIS??

ÅCDC criteria:

ïClinical diagnosis is suggestive when there is 

development of a new or progressive 

radiologic infiltrate with fever, leukocytosis 

and purulent secretion.



CLINICAL DIAGNOSIS ISSUES

Å50% diagnosed does not have HAP/VAP 

and 1/3 is not diagnosed!

ÅNot enough accuracy

ÅCombination of radiological findings + 2 

criteria Ą LR=2.8

ÅLRT samples collected as soon as 

pneumonia diagnosis is suspected

Klompas M, JAMA 2007





Diagnosis complexity

ÅAbsence of gold standard

ÅHeterogeneity among diagnostic criteria

ÅImpossibility to define the best cut-off

ÅPatient selection criteria greatest impact 

on test performance (Michaud S, AJRCCM 

2004)

ÅPrevious antibiotic treatment (Souweine B, 

Crit Care Med 1998)



RECOMENDATIONS

ÅATS/IDSA
ÅNo difference between invasive or non-invasive 

technique

ÅBias pro quantitative cultures with cut-off (104, 105

or 106)

ÅCANADIAN CRITICAL CARE TRIALS 

GROUP
ÅEndotracheal aspirate with non quantitative culture 

(Muscedere J, J Crit Care 2008)
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Lisboa T, Curr Opin Infect Dis 2008
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Lisboa T, et al, CCM, 2009
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TREATMENT



Tiene neumonía. 

Póngale antibiótico inmediatamente



Early antibiotic therapy

Paul Ehrlich:

āFrapper fort et 

frapper viteó (Hit hard 

and early) ï

Address to the 17th 

International 

Congress of 

Medicine, 1913 

Ehrlich P, Lancet 

1913; 2:445ï51.



Optimising anti-infective therapy: 

time to treatment

Adequate antimicrobial therapy should start 

within 1 hour
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Kumar A et al. Crit Care Med 2006;34:1589-96



KNOW LOCAL MICROBIOLOGICAL 

FLORA AND PATIENT-BASED THERAPY!!!



MULTIRESISTANT BACTERIA
(>7 DAYS  + PRIOR ATB)

Rello J et al. Am J Respir Crit Care Med 1999;160:608-13



Antimicrobial Therapy

ÅKey questions to address in patients with HAP:

ïIs the patient at risk of MRSA?

ïIs A. baumannii a problem in the institution?

ïIs the patient at risk of P. aeruginosa?

ÅAntibiotic penetration into the lung is vital

ïe.g., vancomycin administration for Gram-positive 

pneumonia = very poor outcome

ïlinezolid a better choice than vancomycin for MRSA?

ïNew anti-MRSA agents are needed? 

Rello J and E Diaz. Crit Care Med. 2003: 31; 2544-2551.



Treatment Decision for HAP

Suspected HAP

Microbiological 

investigation

Empiric antibiotics 

based on risk factors

Cultures and  Gram stain

G+ stain ïif MRSA,                start anti-MRSA coverage

G- stain ïif Acinetobacter,    start carbapenem

ïif Pseudomonas,    start 2 anti-Ps agents

If none of above, start antibiotics and consider local epidemiology

Rello J and E Diaz. Crit Care Med. 2003: 31; 2544-2551.

Re-assess 48-72 hours





Why worry???
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Vidaur L. Chest 2008



IMPROVING OUR EMPIRICAL 

ANTIMICROBIAL SELECTION



Improving antimicrobial therapy: 

antibiotic choice

Antibiotic therapy

Patient

history

Co-morbidities
Clinical

syndrome

Gramôs stain

data

Local

resistance

patterns

Dellinger RP et al. Crit Care Med 2004;32:858-73; 

Verhoef J et al. J Antimicrob Chemother 1996;38:167-82; Sibbald WJ, Vincent JL. Crit Care Med 1995;23:394-9



Pathogen coverage Timely initiation

Correct dose Correct route

Optimal

therapy

Increased survival

DETERMINANTS OF MORTALITY IN 

PNEUMONIA AND SEPSIS: OPTIMAL 

THERAPY

PK/PD

Pea F, Viale P, Clin Infect Dis 2006;42:1764-71



ÅñWe know everything about antibiotics except how 

much to giveò

Dr Maxwell Finland (1902-1987)



TOP 10 FORGOTTEN FACTORS IN 

ANTIBIOTIC TREATMENT

Ulldemolins M, Lisboa T, Rello J , 2009 



PK/PD parameters affecting 

antibiotic efficacy in vivo
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PD profiling of antibiotics

ÅTime-dependent killing

ïtime above MIC (T>MIC)

ÅConcentration-dependent killing

ïarea under the concentrationïtime curve

(AUC):MIC ratio

ïpeak serum concentration (Cmax):MIC ratio



Benefits of extended infusion

Dandekar PK et al. Pharmacotherapy 2003 



ÅProlonged exposure to suboptimal 

concentrations of antibiotics can lead to 

incomplete bacterial eradication and selection of 

resistance

ÅPenetration into target tissues is very important

PK/PD considerations



Sepsis pathophysiology and 

antibiotic pharmacology

Roberts J, Crit Care Med 2009



Half-life

Peak [ ]

Severe sepsis = High Doses                    

Critically Ill patient

Control patient

Fry D. Am J Surg 1996; 172:205

Cawley MJ. Pharmacotherapy.2007;27:250-266.



Appropriate

Adequate

Optimal

òCORRECTó 

A match between the chosen ATB and the 

NCCLS-determined cutoff for sensibility 

òSUFFICIENTó 

A prescription that is sufficient to have  a high 

likelihood of success.  

òSUCCESSFULó 

Therapy result in therapeutic success

ANTIBIOTIC THERAPY

Wunderink RG CCM 2004;32:1077-78


