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Aims of diagnosis 

� To accurately identify which patients have 
true VAP

� To determine the aetiologic pathogen 
causing VAP

Early and appropriate antibiotics save 

lives

To optimise therapy based on 

pathogen susceptibilitycausing VAP

� To withhold / withdraw antibiotics in 
patients without infection

pathogen susceptibility

To prevent overuse of antibiotics and 

emergence of resistant organisms 



Diagnosis of VAP

� Currently no gold standard for diagnosis of 

VAP in the critically ill patient requiring 

mechanical ventilation

Clinical, radiological, microbiological criteria � Clinical, radiological, microbiological criteria 

for diagnosis



Radiological diagnosis

Accuracy of diagnosing VAP with presence of 

alveolar infiltrates, determined by invasive 

techniques

sensitivity 50 -78%  � sensitivity 50 -78%  



Clinical diagnosis

� New, persistent or progressive infiltrate on CXR 

PLUS

� 2 or more of the following: 

Fever (> 38.3°C) or hypothermia (< 35.5 °C)� Fever (> 38.3°C) or hypothermia (< 35.5 °C)

� Leukocytosis (> 10X109 or < 4X109)

� Purulent tracheobronchial secretion

ATS/IDSA



� Sensitivity  65 - 70 % 

� Specificity 75 - 80%

� When all 4 criteria are present, sensitivity 

improves but specificity drops to < 50%, which is 

Clinical diagnosis

improves but specificity drops to < 50%, which is 

clinically unacceptable 



Differential diagnosis

� Pulmonary oedema

� Pulmonary embolism

� Pulmonary hemorrhage� Pulmonary hemorrhage

� Aspiration pneumonia

� Sepsis with ARDS

� Drug reaction



Criterion Value Points

Temperature (°C) > 36.5 and </= 38.4 0

>/= 38.5 and </= 38.9 1

</= 36.0 and >/= 39.0 2

Blood leukocytes (/µL) >/= 4000 and </= 11,000 0

< 4000 or > 11,000 1

Clinical diagnosis
Clinical Pulmonary Infection Score (CPIS)

>/= 500 band forms 1

Tracheal secretions Absence of tracheal secretions 0

Presence of nonpurulent tracheal secretions 1

Presence of purulent tracheal secretions 2

Oxygenation: PaO2/FiO2
> 240 or ARDS 0

</= 240 and no evidence of ARDS 2

CXR No infiltrate 0

Diffuse (or patchy) infiltrate 1

Localized infiltrate 2

Culture and Gram stain of 

tracheal aspirate 

(semiquantitative: 0/+/++/+++)

No pathogenic bacteria cultured (0/+) 0

Pathogenic bacteria cultured (+/++/+++) 1

Some pathogenic bacteria seen on Gram stain (> +) 2



� Original CPIS > 6 :  93% of the BAL samples 

were diagnostic of VAP

� “Modified” CPIS due unavailability of respiratory 

cultures at the time of initial clinical evaluation

Clinical diagnosis

cultures at the time of initial clinical evaluation

� Wide range of sensitivity and specificity in 

studies comparing the accuracy of “modified” 

CPIS to bacteriologic diagnosis

� Accuracy improved if Gram stain of lower 

respiratory tract sample is obtained 



Clinical 
features suggest 

infection?

No further 
investigation,

observe

Clinical pulmonary

infection score (CPIS)

CPIS > 6
Antibiotics 

X 10-21 days

YES

YES

NO

NO

VAP:
Diagnostic 
algorithm

Ciprofloxacin

X 3 days

Re-evaluate at 3 days

CPIS > 6 Treat as pneumonia

Discontinue ciprofloxacin

YES

NO

NO

Singh et al. 

AJRCCM 2000;162:505



Microbiological diagnosis

Non-bronchoscopic techniques

� Tracheal aspiration

� Percutaneous needle aspiration

Blind bronchial sampling (“Blind” BAL)� Blind bronchial sampling (“Blind” BAL)

Bronchoscopic techniques

� Protected specimen brush (PSB)

� Bronchoalveolar lavage(BAL)



Specimen and diagnostic 
threshold

Sensitivity % Specificity %

Tracheobronchial aspirate 

(>106 cfu/ml)

(38-82) (72-85)

Microbiological diagnosis

(>10 cfu/ml)

Bronchoalveolar lavage 1

(>104 cfu/ml)

73

(42-93)

82

(45-100)

Protected specimen brushing 2

(>103 cfu/ml)

66

(33-100)

90 

(50-100)

1 Torres A, et al. Chest 2000;17:198S

2     Marquette CH, et al. ARRD 193;147:211



VAP:
Diagnostic 
algorithm

Fagon, Chastre, Wolff, et al. 
Ann Intern Med 2000



Actuarial 28-day survival among 413 patients 

assigned to the invasive or clinical strategy 
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VAP: Diagnostic algorithm

� No difference in clinical outcome between 

quantitative testing and empiric treatment

� Supports the use of invasive tests to avoid the use 

of antibiotics for clinically insignificant organisms

� No known superiority of one invasive test to 

another



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



HAP, VAP or HCAP Suspected 

Obtain Lower Respiratory Tract (LRT) Sample for Culture 
(Quantitative or Semi-quantitative) & Microscopy

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

Hemodynamic Changes & Organ Function) 

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 

1

2

3

Clinical Improvement at 48 -72 Hours 

De-escalate Antibiotics, 
if Possible. 

Treat Selected Patients 
for 7- 8 Days
& Reassess

Search for Other 
Pathogens, 

Complications , Other 
Diagnoses or Other

Sites of Infection

Hemodynamic Changes & Organ Function) 

YESYESNONO
Cultures  -

Consider 
Stopping

Antibiotics 

Adjust Antibiotic Therapy,  
Search for Other 

Pathogens, 
Complications,Other
Diagnoses or Other 

Sites of Infection

Cultures +Cultures +Cultures -



� Tracheal colonisation is common in intubated 

patients

� In absence of clinical findings of infection, does 

not require therapy or diagnostic evaluation 

Microbiological diagnosis

not require therapy or diagnostic evaluation 

� Samples of lower respiratory tract secretions 

should be obtained from all patients with 

suspected VAP prior to antibiotic changes

� Choice of diagnostic test depends on local 

expertise, experience, availability, and cost



Method of diagnosis Advantages Disadvantages

Clinical Easy to perform; Gram stain may be helpful Poor specificity, especially in 
patients with chest radiograph 
abnormalities

Clinical Pulmonary
Infection Score

May help identify patients at low risk for VAP
Useful for short-course therapy
May be useful for assessing clinical response

Not validated

Nonquantitative cultures Noninvasive
Inexpensive
Gram stain may be helpful for initial antibiotic treatment and 
interpretation of culture results

May increase antibiotic use or 
alter outcome compared with 
quantitative microbiology

Quantitative endotracheal
aspirate analysis

Simple and easy to perform; Gram stain may be helpful
Less expensive than bronchoscopy and non- bronchoscopic 

Threshold for diagnosis varies 
among studies; difficulty with aspirate analysis Less expensive than bronchoscopy and non- bronchoscopic 

BAL
65% correlation with bronchoscopy with PSB or BAL, but less 
specific
Good negative predictive value

among studies; difficulty with 
sputum processing

Bronchoscopic BAL/PSB Can observe sampling site
Specificity > 95%
Greater sensitivity for >/= 103 CFU/mL for PSB and >/= 104

CFU/mL for BAL
Cytocentrifugation may be helpful for early identification of 
cause
May decrease antibiotic use and development of resistance
May be associated with better patient outcomes
Useful in immunocompromised and nonresponding patients

Antibiotic use in last 24 hours 
may decrease sensitivity
False-negative 
Need quantitative bacteriology 
and meticulous and prompt 
processing of specimens
Costly, not widely available
Complication rate greater for 
BALthan PSB



Diagnosis of VAP: NAICU 

� Clinical suspicion of VAP

� New or progressive pulmonary infiltrates on 

CXR

� Presence of > 2 of the following 4 criteria:

- fever > 38.5oC or < 36oC within last 24 hr

- TWBC > 12,000/mm3 within last 24 hr

- purulent tracheobronchial secretions within last 24 hr

- reduction of PaO2/FiO2 > 15% in the last 48 hrs


