(VENTILATOR-ASSOCIATED PNEUMONIA, VAP)

(Ventilator-associated  pneumonia,
VAP) 48
(nosocomial pneumonia) &3>

2 i
1. tariy-onset VAP; 5
2. Late-onset VAP 5
' VAP 5-50% 6-58% <3)
1-3%
7-10
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L
2. biofilm (Bacterial biofilm polymeric
matrix ' inert living surface) hiofilm
(hostile environment) medical device 3)
biofilm 3
endotracheal tube colonized
4)
Chestre Fagon ~ ? .. 1980-2001
colonization
colonization tracheal, oropharyngeal andlfor stomach
9
gl
1 (Host factor)
2
(oropharyngeal colonization)
staphylococcus aureus

2.1 (endotracheal tube)
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(macroaspiration) balloon  cuff
10-25
? (Natural barrier) oropharynx
trachea ( )
(leakage of bacteria
around the cuff of the endotracheal tube)

continuous subglottic suction Rello J
.. 1996 VAP
1 )
? (Nasogastric tube feeding)

oropharyngeal colonization 4

) ,
(incompetent  gastroesophageal sphincter)
(Mechanical ventilator)

stress ulcer pH
VAP
51-12% 4>
(Condensate)
( ) colonization
VAP 1 4
spirometer  oxygen analyzers colonization
bacteria  spirometer VAP
.. 1998 Cook DJ W (Multi-centers Canadian Study)

1,014 independent predictors VAP
(Burn)
(CNS disease)
(Respiratory tract disease)



4. v (Cardiac disease)
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(Witness aspiration)
(Use of paralytic agents)

.. 2002 Chrestre  Fagon

Host Factors

Serum albumin < 2.2 g/d

Age >or =60 yr.

ARDS

COPD, pulmonary disease

Coma or impaired consciousness
Bums, trauma

Organ failure

Severity of illness

Large-volume gastric aspiration
Gastric colonization and pH
Upper respiratory tract colonization
Sinusitis

Intervention Factors Other Factors

H2 blockers + antacids Season: fall, winter
Paralytic agents, continuous intravenous sedation
>4 units of blood products

intracranial pressure monitoring

MV > 2 days

PEEP

Frequently ventilatory circuit changes
Reintubation

Nasogastric tube

Supine head position

Transport out of ICU

Prior antibiotics or no antibiotics therapy
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1
2.
?
Lung compliance
3
?
146A>

L Clinical criteria diagnosis

2. Standard diagnosis
Histologic diagnosis
Microbiologie diagnosis

(Multi-drugs resistance organisms)
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Clinical criteria diagnosis
1 Radiograph infiltrate; new, progressive and persistent 72
2.
2.1 Fever: BT>38°C  subtemperature (BT < 36°C)
2.2 Purulent tracheal secretion
2.3. Leukocytosis: WBC > 10,000/mm3  leukopenia WBC < 4,000 / mm3

derink RG <4 . 2000

. 1988 - 1993 48%-100% 7.8-100%
. 1993 Fagon 4 . 1995
Timsit B 7 122
48.9% 65.6%
Criteria 80% 3
Criteria 50%
criteria 2 /a8 (
70%)
clinical diagnosis ,
? ?
(Non-cardiogenic or cardiogenic pulmonary edema) 1 (Atelectasis),
(Pulmonary hemorrhage) pulmonary embol

9 ,

overdiagnosis

LIS

lung parenchyma
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2. Standard diagnosis

2.1 Histopathologie pattern

Histopathological diagnosis gold standard definite diagnosis ~ ?
pneumonia clinical practice
invasive
(Pneumothorax), (Pulmonary hemorrhage)
2.2 (Blood culture)
1 1 10% (95-100%)
2.3 (Pleural fluid culture)
?
1 (A-a) 02
2. ? ( Lung compliance)
3 (Cavity) Cunha BA (> 2001

criteria  definite diagnosis
nosocomial pneumonia

gold standard
quantitative culture with protected specimen brushing cut off 103 cfu/ml.<€0>
bronchoalveolar lavage culture 104cfu/ml,
(Bronchoscope) (Bronchoalveolar

lavage) (Protected specimen brushing)
invasive,



oxygen (Pa02 <70
Fi02 > 70%), PEEP (Positive end expiratory pressure) 15 cm H20,
(Recent acute myocardial infarction : < 48 ),

, (Unstable arrhythmia) 1

vasopressor (Mean arterial pressure < 65 mmHg.) (platelet
20,000 cu/mm) m
(305
invasive non-invasive
1993 El-Ebiary M. )
(endotracheal aspiration) quantitative
PSB BAL endotracheal aspiration
(70% 72%) BAL PSB (87% 93%)
' PSB BAL endotracheal aspiration
1993
invasive (PSB BAL) non - invasive (tracheal aspiration culture)
(15181215 0 ?  invasive procedure

' ?"  invasive quantitative culture technique <6

clinical diagnosis criteria

20
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VAP 2 535
1 (Deciding whether pneumonia is present)
2. (Identifying  microbiologie agent(s))
9
1. Population ICU
2. ICU
3. ?
4, (Underlying diseases) COPD 1 H. influenza
Cystic fibrosis p. aeruginosa
60% p. aeruginosa,

Acinetobacter spp., proteus spp., E.Coli

.aureus

Anaerobic bacteria, Legionella, Fungus ( Candida

species) virus



Pathogen

Pseudomnas aeruginosa
Acinetobacter spp.
Atenotrophomonas maltophilia
Enterobacteriaceae
Haemophilus spp.
Staphylococcus aureus
Streptococcus spp.
Streptococcus pneumoniae
Coagulase-negative staphylococci
Neisseria spp.

Anaerobes

Fungi

Others (< 1% each)

717

(empirical)(82)
randomized controlled trial

effective

measures)
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Freguency (%)

24.4
79
17
141
9.8
204
8.0
41
14
2.6
0.9
0.9
3.8

24 1,680

48
? 82

? (supportive
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Antibiotics susceptibility pattern
Based on local epidemiology studies
surveillance culture
Clinical setting
Prior duration of hospitalization
Mechanical ventilation
Presence or absence of prior antibiotic use
( )
Intrinsic antibacterial activities antibiotics

Other pharmacokinetics consideration

23



Core Organisms

Early-onset VAP, no specific risk factors

Enteric gram negative (nonpseudomanal)

Enterobacter spp.
Escherichia coli
Klebsiella spp.

Proteus spp.

Serratia marcessens
Hemophilus influenzae

MSSA

Streptococcus pneumoniae
Late-onset VAP
Core organism plus
Pseudomonas aeruginosa

Acinetobacter baumannii

Consider MRSA

Core Antibiotics

Cephalosporin
Second generation
Nonpseudomonal 3rdgeneration
or
p-Lactam-p-lactamnase

inhibitors combination

If allergic to penicillin:
Fluoroguinolone
or

Clindamycin + aztreonam

Aminoglycoside or ciprofloxacin

plus one of the followings:

Antipseudomonas penicillin
P-Lactam-P-lactamnase
inhibitors combination

Ceftazidime or cefoperazone
Imipenem
Aztreonam

= Vancomycin



ATS ( IDSA @  BTS (@

spectrum
st
2
1. Long treatment: 14-21
Multilobar pneumonia
Malnutrition
Cavitation in chest radiograph
Gram negative necrotizing pneumonia
2. Short treatment: 7-10

Staphylococcus aureus

Hemophilus influenza

(Prognosis)

1 Host defense
2. Virulence of pathologic organism

3. Appropriate antibiotic therapy

40-70% (D)

‘BB

1. Host defense organ failure

25



Organ failure 2

45% 22.2% organ failure 1
2. (Time of the onset of pneumonia)
Late onset VAP early onset (52.9%
34.9%)®B>
3. (Virulence of pathologic organisms) (489
‘B

Acinetobacter species” 4 (65% 31%

4, (Appropriate antibiotics therapy) <8717
2

Crude Mortality Rate of patients Receiving

First Author Inadequate Antibiotics Adequate Antibiotics
Luna 92.2%(n=34) 37.5%(n=15)
Alvarez-Lerma 34.9%(n=146) 32.5%(n= 284)
Rello 63.0%(n=27) 41,5%(n=58)
Kollef 60.8%(n=51) 26.6%(n=79)
Sanchez-Nieto 42.9%(n=14) 25%(n=24)
Ruiz 50.0%(n=18) 39.9%(n=28)
Dupont 60.7%(n=56) 47.3%(n=55)

4
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(B*

(P. aeurginosa

)(®

p Value

<0.001
NS
0.06
0.001
NS
NS

NS
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B
bacterial
colonization aspiration bacterial colonization
aspiration
2 ?
1. Nonphanmarcologic strategies
11 Effective hand washing and use of protective gown and gloves:
Doebbeling n nosocomial
infection (grade B recommendation)
1.2 Semi-recumbent position: aspiration (grade B
recommendation)
1.3 Avoidance of large gastric volume: aspiration (grade B
recommendation)
1.4 Oral (non-nasal) intubation: nosocomial sinusitis
infected secretion sinus  (grade
recommendation)
1.5 Routine maintenance of ventilator circuits: condensate
circuit Kollef circuit
7 (grade C recommendation)
1.6 Continuous subglottic suction: grade A recommendation
' ?
1.7 Avoidance of unnecessary reintubation: Toress
. 1994 reintubation
grade ¢ recommendation
1.8 Maintenance of adequate endotracheal tube cuff pressure:
aspiration (grade C recommendation)
19 nutrition support . (grade ¢ recommendation)

1.10 Removal of nasogastric tube endotracheal tube (grade
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¢ recommendation)
111 infectious control program: (grade ¢ recommendation)
2. Pharmacologic Strategies
21 Avoidance of unnecessary antibiotics: (grade C recommendation)
2.2 Limitation of stress-ulcer prophylaxis: (grade B recommendation)
2.3 Antibiotics rotation: (grade ¢ recommendation)
2.4 Chrohexidine oral rinse: (grade B recommendation)
2.5 GCSF in neutropenic patients: (grade ¢ recommendation)
2.6 Antibiotics in neutropenic patients: (grade ¢ recommendation)
2.7 Vaccine for H. influenza type b, pneumoccol vaccine influenza vaccine:
(grade recommendation)

pharmacologic
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