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Nosocomial Pneumonia:
How to improve treatment?
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| American Thoracic Society Documents

Guidelines for the Management of Adults with
- Hospital-acquired, Ventilator-associated, and
Healthcare-associated Pneumonia

THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY AND THE INFECTIOUS DISEASES SOCIETY OF AMERICA WAS APPROVED
BY THE ATS Boarp oF Dmrecrors, DEcEMBER 2004 anp THE IDSA GumeLINE ComMiTrEE, OctoBER 2004

A Hospital-acquired pneumonia: Pneumonia diagnosed in patients
who had been hospitalized for 48 hours or longer.

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

A Healthcare-associated pneumonla
i Hospitalization for O2 days in the preceding 90 days
I Residence in a nursing home or extended care facility
I Home infusion therapy (including antibiotics)
|

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

T Home wound care

Am J Resp Crit Care Med 2005; 171:388-416
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Why mortality Is increased In healthcare-

associlated infections?

A Patients are older than patients with community-
acquired infections

A Patients present more comorbidities

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

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

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



) (9
Original Research %(%5

HEALTH-CARE-ASSOCIATED PNEUMONIA

Why Mortality Is Increased in
Health-Care-Associated Pneumonia

Lessons From Pneumococcal Bacteremic Pneumonia

Jordi Rello, MD, PhD; Manel Lujdn, MD: Miguel Gallego, MD:; Jordi Vallés, MD, PhD;
Yolanda Belmonte, MD: Dionisia Fontanals, PhD: Emili Diaz, MD, PhD:
and Thiago Lisboa, MD, PhD; for the PROCORNEU Study Group*

Kaplan-Veier Curve for survival according to the presence of HCAP
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O CAP @ HCAP

Estimated Mortality 27.0%

Observed Mortality (%)
|

Estimated
Mortality 9.32
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Rello J et al. Chest 2010; 137:1-7



HOSPITAL DE

| ¢
CLINICAS ﬂ@

American Thoracic Society Documents

Guidelines for the Management of Adults with
Hospital-acquired, Ventilator-associated, and
Healthcare-associated Pneumonia

THIS OFFICIAL STATEMENT OF THE AMERICAN THORACIC SOCIETY AND THE INFECTIOUS DISEASES SOCIETY OF AMERICA WAS APPROVED
BY THE ATS Boarp oF Direcrors, DEcEMBER 2004 anD THE IDSA GumeELINE CommiTrEE, OcroBer 2004

Potential Pathogen Potential Pathogens

Streptococcus pneumoniaet Pathogens listed in Table 3 and
Haemophilus influenzae MDR pathogens ‘
Methicillin-sensitive Staphylococcus aureus P5~‘—’”ﬂ_[ﬂmﬂ”05 uemgmmu
Antibiotic-sensitive enteric gram-negative bacilli Klebsiella pneumoniae (ESBL™)"

Escherichia coli Acinetobacter species

Klebsiella pneumoniae
Enterobacter species
Proteus species
Serratia marcescens

Methicillin-resistant Staphylococcus
aureus (MRSA)
Legionella pneumophila’
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% OF ALL POSITIVE CULTURES

T

14
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PROPORTION OF CULTURES GROWING HIGH RISK
ORGANISMS BY ICU STAY

B MDR ORGANISMS or P. AERUGINOSA
— 7 DAY AVERAGE

*P < .001 for trend
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DAYS IN ICU



DIAGNOSING HAP: HOW?
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CLINICAL DIAGNOSIS??

A CDC criteria:

I Clinical diagnosis Is suggestive when there is
development of a new or progressive
radiologic infiltrate with fever, leukocytosis
and purulent secretion.
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CLINICAL DIAGNOSIS ISSUES

A 50% diagnosed does not have HAP/VAP
and 1/3 is not diagnosed!

A Not enough accuracy

A Combination of radiological findings + 2
criteria A LR=2.8

A LRT samples collected as soon as
pneumonia diagnosis IS suspected

Klompas M, JAMA 2007
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Diagnosis complexity

A Absence of gold standard
A Heterogeneity among diagnostic criteria
A Impossibility to define the best cut-off

A Patient selection criteria greatest impact
on test performance (Michaud S, AJRCCM
2004)

A Previous antibiotic treatment (Souweine B,
Crit Care Med 1998)
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RECOMENDATIONS
A ATS/IDSA

ANo difference between invasive or non-invasive
technique

ABias pro quantitative cultures with cut-off (104, 105
or 10°)

A CANADIAN CRITICAL CARE TRIALS
GROUP

AEndotracheal aspirate with non quantitative culture
(Muscedere J, J Crit Care 2008)
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WHAT CUT-OFF? PROBABILITY

100 -

D (o]
o o

Probability (%)

20 -

Log CFU/mI

—— Pneumonia  emeee- No Pneumonia
Lisboa T, Curr Opin Infect Dis 2008
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Microbiological Documentation
with Quantitative cultures

AP/VA

HAP/VAP

Microbiological Documentation
. _ HAP/VAP with non-quantitative cultures
Diagnostic

Likelihood

Clinical Diagnosis

HAP/NVAP

Tracheo Need treatment?

Colonization Colonization

Lisboa T, et al, CCM, 2009



RESULTS INTERPRETATION

REDUCE IMPROVE
RESISTANCE CLINICAL
OUTCOMES

EMERGENCE
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HAP, VAP or HCAP Suspected

Obtain Lower Respiratory Tract ‘LRT) Sar'r\lﬂple for Culture
(Quantitative or Semi-quantitative) & Microscopy

!

Unless There Is Both A Low Clinical Suspicion for Pneumonia &
Negative Microscopy of LRT Sample, Begin Empiric Antimicrobial
Therapy Using Algorithm in Figure 2 & Local Microbiologic Data

Days 2 & 3: Check Cultures & Assess Clinical Response:
(Temperature, WBC, Chest X-ray, Oxygenation, Purulent Sputum,
Hemodynamic Changes & Organ Function)

L

Clinical Improvement at 48 -72 Hours

|
NO | YES
Cultures - 1 Cultures + Cultures - I Cultures +
Search for Other Adjust Antiblafic Therapy, De-escalate Antibiotics,
Pathogens, s°:'°t: for Other Consider if Possible.
Complications, Other awmiogens, Stopping Treat Selected Patients
Diagnoses or Other Complications, Other Antibiotics for 7- 8 Days
Sites of Infection Diagnoses or Other & Reassess
Sites of Infection




TREATMENT
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v Tiene neumonia.
Pongale antibiotico inmediatamente
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Early antibiotic therapy

Paul Ehrlich:

aFrapper f
frapper vi
and early) 1

Address to the 17th
International

Congress of
Medicine, 1913

Ehrlich P, Lancet
1913:; 2:445ji 51.
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ptimising anti-infective therapy:
time to treatment

B Survival fraction
Fraction 1.0 =|E Cumulative effective antimicrobial initiation

of t_otal 08
patients
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Time from hypotension onset (h)

Adequate antimicrobial therapy should start
within 1 hour

Kumar A et al. Crit Care Med 2006;34:1589-96
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KNOW LOCAL MICROBIOLOGICAL
FLORA AND PATIENT-BASED THERAPY!!!
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Rello J et al. Am J Respir Crit Care Med 1999;160:608-13
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Antimicrobial Therapy

A Key questions to address in patients with HAP:
I Is the patient at risk of MRSA?
I Is A. baumannii a problem in the institution?
I Is the patient at risk of P. aeruginosa?

A Antibiotic penetration into the lung is vital

I e.g., vancomycin administration for Gram-positive
pneumonia = very poor outcome

I linezolid a better choice than vancomycin for MRSA?
I New anti-MRSA agents are needed?

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

Microbiological Empiric antibiotics
investigation based on risk factors

Cultures and Gram stain

G+ stain T if MRSA, start anti-MRSA coverage
G- stain 7 if Acinetobacter, start carbapenem
I if Pseudomonas, start 2 anti-Ps agents
If none of above, start antibiotics and consider local epidemiology

Re-assess 48-72 hours

Rello J and E Diaz. Crit Care Med. 2003: 31; 2544-2551.
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Why worry???
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| “Relax~ MRSA will get you before the
T AsianFlu”

-
B
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I Effect of Microorganism and Initially

Appropriate Antibiotics on VAP Resolution
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Vidaur L. Chest 2008
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IMPROVING OUR EMPIRICAL
ANTIMICROBIAL SELECTION
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Improving antimicrobial therapy:
antibiotic choice

Clinical GramoOos | st alil
syndrome data

{Co-morbidities {

4 ) 4
Patient Local

history resistance
\_ ) \ patterns y

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

~
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DETERMINANTS OF MORTALITY IN
PNEUMONIA AND SEPSIS: OPTIMAL

HERAPY

<PK/PD >
v

Optimal
therapy

Pathogen coverage Timely initiation

Correct route

Correct dose

‘ Increased survival

Pea F, Viale P, Clin Infect Dis 2006;42:1764-71
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AfiWe know everything
much to giveo

Dr Maxwell Finland (19927)
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TOP 10 FORGOTTEN FACTORS IN

ANTIBIOTIC TREATMENT

R wWwh =

o

Administer narrow- spectrum antibiotic as empirical therapy.

Delay antibiotic prescription until culture results are known.

Choose the antibiotic guided exclusively by in vitro susceptibilities.
Overlook PK/PD when defining doses and administration schedules.

Do not consider albumin serum levels when prescribing highly- bound
antibiotics and other drugs.

Fail in the identification of patients with increased distribution volume
that will need higher doses.

Underestimate creatinine clearances when prescribing the antibiotic
doses.

Use of standard dosing regimens that may lead to sub- therapeutic
antibiotic concentrations.

Forget local patterns of bacterial resistance in the ICU.

Unnecessarily prolong antibiotic treatment leading to colonisation by
resistant pathogens.

Ulldemolins M, Lisboa T, Rello J, 2009
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PK/PD parameters affecting
antibiotic efficacy In vivo

Concentration .
) C Ml Concentration
- dependent

AUC:MIC

Time (hours)
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PD profiling of antibiotics

A Time-dependent killing
I time above MIC (T>MIC)

A Concentration-dependent killing

I area under the concentrationt time curve
(AUC):MIC ratio

I peak serum concentration (C,,.,):MIC ratio
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Benefits of extended infusion

Meropenem 500 mg

100.0,
- ._—— Rapid infusion (30 min)
%1 I~ =
=2 I ~ ®
— L Extended infusion
= 10.0- I o® e - .’__..—-'-' =
o ® ~ (3 h)
1] I -
B . MIC
E 1.041 ~ % . »
& L'. RN * °
Q L -~
~
0.1 " g
0 2 4 6 8
Time (h)

Benefits of extended infusion. An extended infusion time for a
carbapenem increases the time the drug concentration is above the
minimum inhibitory concentration (MIC) compared with a shorter
infusion time and overcomes the instability of carbapenems at room
temperature [18].

Dandekar PK et al. Pharmacotherapy 2003
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PK/PD considerations

A Prolonged exposure to suboptimal
concentrations of antibiotics can lead to
Incomplete bacterial eradication and selection of
resistance

A Penetration into target tissues is very important
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Sepsis pathophysiology and

antibiotic pharmacology

SEPSIS

Increased Leaky Capillaries &/or Normal Organ End Organ
Cardiac Output altered protein binding Function Dysfunction (e.g.
renal or hepatic)

R 1
Increased CL Increased Vd Unchanged Vd Decreased CL I
\/ ‘ |

Low Plasma Normal Plasma High Plasma

Concentrations Concentrations Concentrations

Roberts J, Crit Care Med 2009
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Peak [ ]

Bl Critically Il patient
B Control patient

Half-life Fry D. Am J Surg 1996; 172:205
Cawley MJ.Pharmacotherapy2007;27:25266.
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A match between the chosen ATB and the
NCCLS&letermined cutoff for sensibility

Wunderink RG CCM 2004,32:1077-78



