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What is VARI?

 Intubated patients are at risk of
bacterial colonization and
ventilator-associated respiratory
infections (VARI).

VARI includes:

Ventilator-Associated Tracheobronchitis (VAT) 

Ventilator-Associated Pneumonia (VAP).



What is VARI?

LRTI is Pneumonia LRTI is tracheobronchitis

What is VAP? What is VAT?

A nosocomial  Lower respiratory tract infection  

(LRTI) that arises > 48 hours after endotracheal 

intubation  & mechanical ventilation



Dose time of onset differs?  

VAP VAT

Late onset VAP: 

•Associated with MDR organisms 

•Higher mortality rates

?



How do they occur?

VAT

VAT

aspiration

x



How do they occur?

Chest 2009;135;521-528



How do they occur?
  Changes of tracheal colonization on mechanical ventilation

http://www.intechopen.com/books/bronchitis/ventilator-associatedtracheobronchitis

Colonization  LRT→ VAT (bronchi) → VAP ( pulmonary parenchymal)

• VAT and VAP may present simultaneously and sometimes difficult to separate 

clinically

No Clinical Picture  

of Respiratory 

infections

Clinical Picture  of 

Respiratory 

infections



Who is at Greatest Risk?

 Reintubation

 Supine position

 Impaired cough/depressed 
LOC

 Oropharyngeal 
colonization

 Presence of NG/OG tubes 
and enteral feeding

 Cross contamination by 
staff

 Age >60 yrs

  COPD

  Prior antimicrobial 
treatment

  Surgery

VAP VAT



Why Do We Care?

 VAP occurs in 10 - 65% of all ventilated patients                    
    Crit Care Clin (2002)

 VAP increases:

 Medical costs

 Ventilator days

 ICU and hospital lengths of stay by 4 to 9 days

 Estimated direct cost of excess hospital stay due to VAP is 

$40,000 per patient.

 Mortality ranges  from  20 to 41%,  depending  on 

infecting  organism,   antimicrobial therapy,  and  

underlying  disease(s).
Heyland et al, Am J Respir Crit Care Med 1999;159:1249 ; Craven, Chest 2000;117:186-187S

Rello et al, Chest 2002;122:2115; Safdar et al, Critical Care Medicine 2005;33:2184-93



Why Do We Care?

VAT significantly increases: 

 Duration of mechanical ventilation and ICU stay. 

No significant difference was found in ICU-mortality between 

patients with VAT and those without VAT.

Eur Respir Mon 2011. 53, 151–159.



What is the Causative Organisms?

The MDR pathogens most frequently isolated from patients with VAT and VAP



What is the Causative Organisms?

Early VAP Late VAP

The MDR pathogens most frequently isolated from patients with VAT and VAP



Table3: Risk Factors for Multidrug-Resistant Pathogens 

Causing HAP, HCAP and VAP 

•Antimicrobial therapy in preceding 90 d.

•Current hospitalization of 5 d or more.

•High frequency of antibiotic resistance in the community   or in the 

specific hospital unit.

•Presence of risk factors for HCAP:

•Hospitalization for 2 d or more in the preceding 90 d

•Residence in a nursing home or extended care facility

•Home infusion therapy (including antibiotics)

•Chronic dialysis within 30 d

•Home wound care

•Family member with multidrug-resistant pathogen

•Immunosuppressive disease and/or therapy.

Modified from the ATS Guidelines, 2005



How Do We Diagnose?

 Clinical criteria

 Radiological criteria

 Microbiological criteria

Suspected 

VAP or VAT

Microbiologically 

confirmed 

VAP or VAT 

Final diagnosis



How Do We Diagnose?

 New or progressive 

infiltrate on portable     

CXR

 No new infiltrate, or Non 

diagnostic CXR or CT (e.g. 

atelectasis, ARDS or CHF)

VAP VAT

New onset of purulent endotracheal secretions or 

change in sputum + At least one of Temperature 

( > 38°C) or  leukocyte count  >12,000/mL or 

leukopenia  <4,000/mL
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or worsening oxygen 

requirements (↑ FiO2 or 

PaO2:FiO2)

Radiology: 
CXR or CT 

scan



How Do We Diagnose?

VAP VAT

❑ ETA or Mini-BAL:

• Gram-stain with PMNLs with/without bacteria

• Semiquantitative culture (moderate-to-heavy 

growth) or Quantitative culture  105-6 cfu/mL
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❑Bronchoscopic BAL

 Quantitative culture  104 cfu/mL

❑Bronchoscopic PSB
Quantitative culture 103 cfu/mL

Bronchoscopic samples

not required



How Do We Diagnose?

 Clinical Pulmonary Infection Score (CPIS): Predictor 

scale for diagnosis of VAP and monitor response to therapy

CPIS >6 sensitivity of 93% & a specificity 

of 100%.



How Do We Diagnose?

Endotracheal tube aspirate (ETA):

Samples were obtained by sterile means. A length of approximately 24 cm of the 
catheter was passed through the endotracheal tube and secretions collected in a 
25-ml mucus collector (Mucous extractor, Model No 4004, Ultra for Medical 
project, Abnoub, Assiut, Egypt) without instilling saline.

X



How Do We Diagnose?

 Nelaton catheter Size FG-18 

 wedged’ into the distal airway and then retracted 4 to 5 cm.

 Sterile K-Y gel 

 Infant ryle catheter Size FG-10  

 advanced 2 to 3 cm beyond the tip of the nelaton, extruding the K-Y gel plug

 Bronchoscopic Swivel Adapter. 

 Three syringes (20 ml each) with up to 60 mL  of non-bacteriostatic normal saline 

and a specimen container.(a minimum of 2.0 ml)

New Mini-BAL:



How Do We Diagnose?

Bronchoscopic BAL Bronchoscopic PSB



What are the treatment options available?

VAT= Observe, No Antibiotics

VAP= Rx Empiric Antibiotics

VAT= Rx Empiric Antibiotics

Don`t know, don`t care!



Why do we treat VAT?

 Early VAP (to early for chest radiograph changes)

 Possible VAP (pts with preexisting diffuse infiltrates that prevent 

confirmation of new infiltrate needed to diagnose VAP)



What is the impact of Antibiotic treatment 

on VAT outcome?

Eur Respir Mon 2011. 53, 151–159.



How do we manage?





28



What are VAT advantages, limitations & questions?

 Standardized microbiologic 

criteria

 Serial Q-ETA identifies tracheal 

pathogens and their antibiotic

 Diagnosis does not rely on 

radiographic changes

 Improved patient outcomes and 

reduced health care costs

 An additional strategy for VAP 

prevention

 Specific diagnostic threshold for Q-
ETA needed (105 cfu/mL vs 10-6 
cfu/mL)

 Thresholds for different pathogens 
& for immunocompromised patients

 Frequency of surveillance Q-ETA 
not well established; increased 
volume of work for microbiology 
laboratories

 Current data on VAT impact on VAP 
prevention needed.

 Confirmation and validation 
needed in larger databases.

Advantages of VAT VAT limitations & questions



Thank you





Adult Ventilator Bundle

VAP prevention measures

1. Hand washing 
2. Patient positioning
3. Oral care 
4. Management of oropharyngeal and tracheal secretions
5. Daily “Sedation Vacation” and daily assessment of 

readiness to extubate.
6. Treat VAT?

General measures to improve care
1. Peptic ulcer disease prophylaxis

2. Deep vein thrombosis (DVT) prophylaxis
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