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 25 year old male patient admitted with 
hemorrhagic shock  and decreased level of 
consciousness after stab wound to the 
abdomen

 CT abdomen confirms bleeding secondary to 
ruptured spleen

 No chest or cardiac injury



 Blood Pressure is 90/42 mmHg
 Temperature is 36.8°C
 White blood cell (WBC) count is 11.4 x 109/L (11 

400/µL)
 Hemoglobin is 7.9 g/L (baseline 12.7 g/ dL)
 Chest X-ray is normal, with no pneumothorax or 

infiltrates 
 Pt underwent laparatomy for splenectomy. Also 

found to have bowel perforation with peritonitis





Pt kept intubated post operative “Till more 
stable”. No attempt at weaning.
Patient develops fever of 39.8°C on day 4
WBC count increases to 18.2 x 109/L with left 

shift
Tracheal secretion is obtained for 

microbiology 
Chest X-ray shows infiltrates in middle lobe 

and upper left lobe





 What risk factors predispose to VAP?
 How can VAP be prevented?

Questions



 Account for 15% of all hospital associated 
infections

 Account for 27% of all ICU acquired 
infections

 Primary risk factor is mechanical 
ventilation (risk 6 to 21 times the rate for 
nonventilated patients)

CDC Guideline for Prevention of Healthcare Associated Pneumonias 
2003 Cook et al, Ann Intern Med 1998;129:433



 Mortality 20-70%(Leading cause of mortality 
from nosocomial infections in hospitals)

 Increases mechanical ventilation days
 Increases ICU stay by 4.3 days
 Increases hospital LOS by 4-9 days
 Increases cost -Excess costs of approximately 

11,000 -$40,000/patient

Heyland et al, Am J Respir Crit Care Med 1999;159:1249
Craven D.  Chest 2000;117:186-187S
Rello et al, Chest 2002;122:2115



 Most important risk factor is 
intubation

 Pneumonia occurs because of 
aspiration of secretions from 
upper airways around the ETT

 Another mechanism is through 
suction catheters and 
transmission through 
healthcare workers



 Group of 
interventions all 
done at the same 
time.

 Compliance with the 
bundle means 
compliance with all 
bundle elements



 Head elevation (>300) 
 Daily sedation interruption
 Daily readiness to wean assessment
 Oro-gastric tube Vs Naso-gastric tube except 

when contraindicated 
 DVT prophylaxis
 Stress ulcer prophylaxis



 Avoid intubation by using noninvasive 
ventilatory support whenever appropriate 
(COPD/CHF) 

 Assess patients daily for readiness to wean
 Avoid paralytics –they  prolong weaning time 

decrease gag reflex
 Use sedation scales to avoid over-sedation
 Daily wake- up to reduce sedation dose 

(Sedation Vacation)

1- Minimize duration of  mechanical 

ventilation



128 adults on mechanical ventilation 
randomized to daily interruption of 
sedation until the patient was awake.

 Duration of ventilation:

4.9 days vs. 7.3 days (p=0.004)

Kress JP. N Engl J Med. 2000; 342: 1471-1477.



 Inflate pilot balloon to 20 
mm Hg to decrease 
aspiration of secretions 
from sub-glottic area

 Remove subglottic 
secretions by periodic oral 
suctioning 

 Using double-lumen ETT 
with continuous 
subglottic suction



 Head of bed elevation to at least 30 
degrees is the single most effective 
strategy available

 Orally intubate; nasal intubation prevents 
drainage of sinuses, increasing risk of sinusitis 
and VAP

 Use oro-gastric instead of nasal-gastric tube 
for gastric drainage/nutrition

 Check gastric residual and prevent distention



Lips & 

gums Teeth

Major Areas of 

Oropharyngeal 

Colonization

Tongu

e Tissues

Secretions





HOB at 30-45º

CDC Guideline for Prevention of Healthcare Associated Pneumonias 
2004 ATS / IDSA Guidelines for VAP 2005
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Despite effectiveness 
of HOB elevation,
compliance is poor.

 Grap et al. Am J Crit Care
1999;8:475-480

 Grap et al. Am J Crit Care
2005;14:325-332
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 Assess oral cavity at least every shift
 Brush teeth each shift with suction oral brush and 

1.5% hydrogen peroxide solution
 Oral care every 2 hours with suction oral swabs and 

1.5% hydrogen peroxide solution
 Hypopharyngeal/subglottic suctioning at least q6 h 

and as necessary
 Apply mouth moisturizer as needed
 Oral care kit can improve compliance





 Wash hands before and after suctioning, 
touching ventilator equipment, and/or 
coming into contact with respiratory 
secretions to avoid transmission of bacteria 
from one patient to another

 All recommendations are level IA

CDC Guideline for Prevention of Healthcare Associated Pneumonias 2003
AACN Practice Alert for VAP, 2004



 Strict handwashing before and after handling 
patient or patient’s equipment or supplies



 Upon reporting for work

 Before gloving

 After glove removal

 Before and after each patient contact or contact 
with the patient environment (e.g. bed, table)

 After handling contaminated objects

 Before handling medications

 Before eating

 After using the restroom

 When leaving the hospital or clinic



MICU-C VAP Bundle Compliance Vs Infection Rate
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CCU VAP Bundle Compliance Vs Infection Rate
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 48% of ICU patients have central venous 
catheters in ICUs.

 There are approximately 5.3 catheter-
related blood-stream infections per 1,000 
catheter-days in ICUs.

 Attributable mortality of 14,000 to 28,000 
deaths per year (US).
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CR sepsis with Äblood culture

Probable CR sepsis

Catheter contamination

Catheter colonization



Risk Factors with Percutaneous Non-
Tunneled Catheters:

 Site of insertion: Subclavian vein less risky than 
internal jugular or femoral vein

Multiple ports/hubs: More manipulation and 
contamination

 Parenteral feeding: TPN and/or lipids 
 Infection elsewhere: Remote, e.g., UTI or wound

Mermel LA, Am J Med. Sep 16 1991;91(3B):197S-205S

McCarthy MC, J Parenter Enteral Nutr 1987; 11:259.



ʴ Hand hygiene
ʴ Maximal barrier precautions
ʴ Chlorhexidine skin antisepsis
ʴ Optimal catheter site selection, with 

subclavian vein as the preferred site for 
non-tunneled catheters in adults

ʴ Daily review of line necessity with prompt 
removal of unnecessary lines



 4 routes of contamination
Á Skin site

Á Hubs / connectors ....etc

Á Hematogenous spread

Á Contaminated infusions



 Healthcare workers are a vehicle for 
transmission of pathogens

 Healthcare hand washing adherence usually 
poor: 

ÁFrequencies range from 4-81% (mean 
40%)

 Improved adherence associated with:

ÁReduced infection rates

ÁElimination of resistant pathogens 



 Even if providers wear gloves, studies have 
consistently shown that hand washing
immediately prior to the handling of a line 
reduces the incidence of infections.  

 Use of a waterless, alcohol-based gel is at 
least as effective as traditional soap and 
water.



 When caring for central lines, apply hand 
hygiene:

ÁBefore and after palpating catheter insertion sites 

ÁBefore and after inserting, replacing, accessing, 
repairing, or dressing an intravascular catheter

ÁWhen hands are obviously soiled or if contamination 
is suspected

ÁBefore and after invasive procedures

ÁBetween patients

ÁAfter removing gloves





 If hair must be removed prior to line insertion, 
clipping is recommended.  

 Shaving is not appropriate because razors 
cause local skin abrasions that subsequently 
increase the risk for infection. 



 Used as an antiseptic
 Must allow time for solution to dry
 In neonates under 30 days old, a lower 

concentration of chlorhexidine (0.5% 
as compared with 1-2%) should be used





Chlorhexidine

Providone

Iodine



 For the operator placing the central line and for those assisting 
in the procedure:

ÁStrict compliance with hand hygiene 

ÁWearing cap, mask, sterile gown, and gloves. 

ÁCap should cover all hair. 

ÁMask should cover the nose and mouth tightly. These 
precautions are the same as for any other surgical procedure 
that carries a risk of infection.

 For the patient:

ÁCover the patient with a large sterile drape, with a small 
opening for the site of insertion.

 These precautions are the same as for any other surgical 
procedure that carries a risk of infection.



 CVCs should always be placed using 
maximal barrier precautions

 Maximal barrier precautions are also 
recommended for any guidewire exchanges.

 Want to avoid contamination of the procedure 
field and procedure tools (e.g. guidewire) during 
CVC insertion

 Without barrier precautions, BSI rates 2-6 times 
higher



For the Provider:
Hand hygiene

sterile cap and mask
All hair should be under cap
Mask should cover nose and 
mouth tightly

Sterile gown and gloves



For the Patient:
Cover patientôs head and body 
with a large sterile drape





Author/date Design Catheter Odds Ratio for 

Infection w/o 

MBP

Mermel

1991

Prospective

Cross-sectional

Swan Ganz 2.2 (p<0.03)

Raad

1994

Prospective

Randomized

Central 6.3 (p<0.03)

Mermel LA, Am J Med. Sep 16 1991;91(3B):197S-205S.

Raad, Infect Control Hosp Epidemiol. Apr 1994;15(4 Pt 1):231-238.



OôGrady NP. MMWR. Aug 9, 2002; 51: RR10, 6.



Merrer et al. JAMA Aug 2001

Christopher M. Hughes, MD



 Insertion at night
 Insertion by less experienced operators
 Duration of insertion

Merrer et al. JAMA Aug 2001



 CRLI- any signs of local inflammation + catheter tip > 15 CFU
 CRBSI – CRLI + positive blood cultures



 Use US guidance



Reade M et al. N Engl J Med 2007;357:943-945

Distribution of Internal Jugular Vein According to Quadrant



 IJ site: 
Álow rate of severe mechanical complications

Ápreferred for short-term access < 7 days
 SC site: 
Álower risk of infection

Ároute of choice, in experienced hands, if for long-term 
access > 7 days

 Femoral site: 
Áhigher rate of infections and thrombosis

Áshould be restricted to patients in whom the mechanical 
complications of SC access, i.e. pneumothorax or 
hemorrhage would be unacceptable or in emergency 
situations



 Transparent dressings = ordinary sterile gauze.  
 Both dressing types have similar rates of CVC-

related BSI
 However, if blood is oozing from the catheter 

insertion site, absorbent gauze dressing is 
preferred. 

 Change gauze every 2 days
 Change transparent dressing every 7 days
 Dressing should always be changed if it becomes 

damp, loosened, or soiled. 



 Catheters must be properly anchored after 
insertion. 

 A loosely-anchored catheter slides back 
and forth, increasing the risk for 
contamination of the insertion tract. 

 Likewise, the contamination shield should 
always be used on pulmonary artery 
catheters.



 Daily review of central line necessity:
ÁPrevents unnecessary delays in removing lines that are no 

longer needed 

ÁMany times, lines remain in place simply because they 
provide reliable access and because personnel have not 
considered removing them. 

 Risk of infection increases steadily over time as the 
line remains in place 



 If a CVC is no longer required and peripheral access 
has been established, the CVC should be removed. 

 Palpate the insertion site daily, with thorough 
inspection of the site if local tenderness or other 
signs of a possible infection are noted. 

 If purulence is ever noticed at the insertion site, 
remove the catheter immediately and place a new 
catheter at a different site.  

 Placement of a new catheter over a guidewire in the 
presence of bacteremia should not be done.
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CVC-infections Are Preventable!

ñAn ounce of prevention 

is worth a pound of cureò 

ñϬыК ϼϝГзЦ ев Ͻу϶ ϣтϝЦм бкϼϸò


