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Today’s Objectives 
 Review Classifications of Pneumonia 

 
 Review new definitions for VAE & Microbiology 

 
 Review CAUTI & Microbiology 
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General Guidelines for Specimen 
Collection 
 Poor collection = poor results 
 Educate, educate on proper aseptic collection (e.g., samples 

from urinary catheters) 
 Adequate volumes, adequate containers 
 Defensive approach in the reimbursement world = collect 

samples on day of admission to the hospital when a patient 
has a medical device, e.g., urinary catheter, ETT, 
tracheostomy 

 Collect urine sample for bacteriology and urinalysis when 
catheter is inserted 

 After collection, how long does it take to transport the 
sample to the lab? Refrigerated? 
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Example: Urine Transport Device 
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Bacterial Resistance: Zone of Inhibition 
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The Antibiogram 
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CDC: Resistant Organism Threats 
 As applicable to VAP/CAUTI: 
 Urgent Threats: 

 Carbapenem-resistant 
Enterobacteriaceae (CRE) 

 Serious Threats: 
 Multidrug-resistant Acinetobacter 
 Extended spectrum β-lactamase 

producing Enterobacteriaceae 
(ESBLs)  

 Vancomycin-resistant 
Enterococcus (VRE) 

 Multidrug-resistant 
Pseudomonas aeruginosa  

 Methicillin-resistant 
Staphylococcus aureus (MRSA)  
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Centers for Disease Control and Prevention. Antibiotic Resistance Threats in the United States, 2013. Issued Sep 
2013. Avaialable at: http://www.cdc.gov/drugresistance/threat-report-2013/ 



CRE Definition 

 CDC Defines CRE as 
Enterobacteriaceae that are: 
 Non-susceptible to one of the 

following carbopenems: 
doripenem, meropenem, or 
imipenem AND 

 Resistant to all of the following 
third-generation cephalosporins 
that were tested: ceftriaxone, 
cefotaxime, and ceftazidime 
(Note: All three of 
theseantimicrobials are 
recommendedas part of the 
primary or secondary 
susceptibility panels 
forEnterobacteriaceae) 
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Centers for Disease Control. Guidance for Control of 
Carbapenem-resistant Enterobacteriaceae, 2012 CRE 
Toolkit. 



CRE Organisms 
 Klebsiella pneumoniae 

(KPC) 
 E. coli 
 Enterobacter sp. 
 Proteus sp. 
 Serratia sp. 
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What is MIC? 
 Minimum inhibitory concentration (MIC) is the lowest 

concentration of an antimicrobial that will inhibit the 
visible growth of a microorganism after overnight 
incubation.  

 Minimum inhibitory concentrations are important in 
diagnostic laboratories to confirm resistance of 
microorganisms to an antimicrobial agent and also to 
monitor the activity of new antimicrobial agents. 

 Measured in µg/ml = which is the lowest drug 
concentration that inhibited the growth of the organism. 
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CRE MIC Breakpoints  
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Agent            Previous Breakpoints        Current Breakpoints (M100-S22)  
                         (M100-S19) 
                                 MIC (μg/mL)                    MIC (μg/mL) 
  
              S I R S             I R  
Doripenem - - - ≤1 2 ≥4  
Ertapenem ≤2 4 ≥8 ≤0.5 1 ≥2  
Imipenem ≤4 8 ≥16 ≤1 2 ≥4  
Meropenem ≤4 8 ≥16 ≤1 2 ≥4  

Appendix A: Previous and Current Clinical and Laboratory Standards 
Institute Interpretive Criteria for Carbapenems and Enterobacteriaceae 

Centers for Disease Control. Guidance for Control of Carbapenem-resistant Enterobacteriaceae, 2012 CRE Toolkit. 

 



Normal Microbial Flora 
 “Indigenous microbiota” 

 
  The BACTERIA, fungi, and other microorganisms 

naturally present within the environment of the 
healthy body. Normal flora exist on the surface of the 
SKIN, within natural cavities such as the NOSE and 
MOUTH, in the gastrointestinal tract, and in the 
reproductive tract. These beneficial microbes 
participate in the body’s immune response, digestive 
functions, and reproductive functions, among others. 
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Normal Flora of the Mouth 
 Viridens streptococci 
 Coagulase-negative staphylococci 
 Veillonella spp 
 Fusobacteium spp 
 Treponema spp 
 Bacteroides spp 
 Neisseria spp and Brahamella 

catarhalis 
 Streptococcus pneumoniae 
 Beta-hemolytic streptococci 
 Candida spp 
 Haemophilus spp 
 Diptheroids 
 Actinomyces spp 
 Eikenella corrodens 
 Staphylococcus aureus 
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Normal Flora of the GU Tract-Vagina 
 Viridens streptococci 
 Coagulase-negative staphylococci 
 Veillonella spp 
 Fusobacteium spp 
 Treponema spp 
 Bacteroides spp 
 Neisseria spp and Brahamella 

catarhalis 
 Streptococcus pneumoniae 
 Beta-hemolytic streptococci 
 Candida spp 
 Haemophilus spp 
 Diptheroids 
 Actinomyces spp 
 Eikenella corrodens 
 Staphylococcus aureus 
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Infections and Common Organisms 
Infection/Site Common Organisms Less Common Organisms 

Bronchitis S. pneumoniae, H. influenzae, respiratory viruses B. pertussis, RSV 

Endocarditis S. viridens, S. aureus,  anaerobes S. pyogenes, H. influenzae,  

Gastroenteritis Salmonella sp., Shigella sp., Campylobacter sp., E. 
coli OH157 

Giardia sp., Yersinia sp., Vibrio sp. 

Meningitis H. influenzae, N. meningitides, S. pneumoniae L. monocytogenes, C. neoformans, M. tuberculosis 

Pneumonia 
(Community) 

S. pneumoniae, H. influenzae, M. pneumoniae, C. 
pneumoniae 

S. aureus, Gram neg bacilli, anaerobes, L. pneumophilia 

Pneumonia 
(Healthcare-assoc) 

Pseudomonas sp., S. aureus, Enterobacteriaceae Legionella sp., S. pneumoniae 

Septicemia S. aureus, S. pneumoniae, E. coli, Klebsiella sp., 
Salmonella sp. 

Clostridium sp., candida sp., Listeria sp. 

Skin S. aureus, S. pyogenes, Candida sp., dermatophytes Gram neg bacilli, Clostridium sp. 

Urinary Tract E. coli, Enterococci, Candida sp., Klebsiella sp., 
Proteus sp. 

Pseudomonas sp. 
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APIC Text of Infection Control and Epidemiology, 3rd  Edition, Vol. 1 essential Elements. Microbiology Basics. 2009 
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Classifications of Pneumonia 

 CAP – community-acquired pneumonia 
 

 HAP – hospital-acquired pneumonia 
 

 VAP – ventilator-associated pneumonia 
 

 NHAP – nursing home-associated pneumonia 
 

 HCAP – healthcare-associated pneumonia 

19 

Hiramatsu K, et al. Healthcare-associated pneumonia: a new therapeutic paradigm. Chest 2005;128:3784-87. 



Study of 4543 pts. with Culture-Positive 
Pneumonia: Incidence (%) 

0 

10 

20 

30 

40 

50 

CAP HCAP HAP VAP 

49 

22 18 
11 

20 

Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US 
database of culture-positive pneumonia. Chest 2005;128:3854-62. 

 



Study of 4543 pts. with Culture-Positive 
Pneumonia: LOS and Total Charges 

21 

Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US 
database of culture-positive pneumonia. Chest 2005;128:3854-62. 

 

Variable CAP HCAP HAP VAP 

LOS, d 7.5 8.8 15.2 23.0 

Total charges, $ 25,218 27,647 65,292 150,841 



Frequency of Pathogens (%) 
Bacterial 
Pathogens 

CAP HCAP HAP VAP 

S. Aureus (all) 25.5 46.7 47.1 42.5 

MRSA (all) 8.9 26.5 22.9 14.6 

MRSA (only) 6.2 18.3 16.8 11.8 

MRSA as % of all 
S. aureus 

34.8 56.8 48.6 34.4 

S. Pneumoniae 16.6 5.5 3.1 5.8 

Pseudomonas sp. 17.1 25.3 18.4 21.2 

Haemophilus sp. 16.6 5.8 5.6 12.2 

Klebsiella sp. 9.5 7.6 7.1 8.4 

Escherichia sp. 4.8 5.2 4.7 6.4 

Enterobacter sp. 2.9 3.5 4.3 5.6 

Acinetobacter sp. 1.6 2.6 2.0 3.0 

22 
Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US database of 
culture-positive pneumonia. Chest 2005;128:3854-62. 
 



Healthcare-associated Pneumonia 
 Introduced to describe a non-hospitalized population 

of  
 nursing home residents,  
 long-term care patients,  
 those undergoing same-day procedures, 
 patients receiving home or hospital-based intravenous 

therapy, 
 dialysis patients, 
 patients recently discharged from the hospital 

23 

Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US 
database of culture-positive pneumonia. Chest 2005;128:3854-62. 



HAP 
 Major complication in patients hospitalized in either non-ICU or ICU 

settings and accounts for approx. half of all infections in the critically 
ill 
 

 European study comparing the pathogens associated with early-onset 
and late-onset ICU-acquired pneumonia (498 pts. with pneumonia 
[12%], 298 classified as HAP) 
 

 HAP classified as: 
 Early-onset HAP – pneumonia occurring within 7 days after admission or 

initiation of mechanical ventilation without receipt of previous antibiotics 
 Early-onset HAP with receipt of previous antibiotics 
 Late-onset HAP – pneumonia occurring 7 or more days after admission or 

initiation of mechanical ventilation without receipt of previous antibiotics  
 Late-onset HAP with receipt of previous antibiotics  
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Verhamme KM, et al. Pathogens in early-onset and late-onset intensive care unit-acquired pneumonia. Infect 
Cont Hosp Epidemiol 2007;28:389-97.  



Study Results, 330 episodes 
 Time 

 194 events - < 7 days; 136 events - > 7 days 
 Pathogens 

 P. aeruginosa,  16% 
 H. influenzae, 16% 
 MSSA, 15% 
 E. coli, 15% 
 S. marcescens, 15% 
 Enterobacter sp., 14% 
 K. pneumoniae, 13% 
 3/45 Enterobacter sp. and 2/42 K.pneumoniae were ESBL 

 Risk Factor 
 Main risk factor was the previous use of antibiotics, therapeutic or 

prophylaxis 
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Verhamme KM, et al. Pathogens in early-onset and late-onset intensive care unit-acquired pneumonia. Infect Cont 
Hosp Epidemiol 2007;28:389-97 



VAP vs. HAP Flora 
 Study of VAP and HAP pathogens for purposes of 

optimizing therapy 
 University of North Carolina Hospitals study 

conducted system-wide, 2000-2003 
 Used definitions as described by ATS 
 Did not include CAP or HCAP  
 Specimens obtained via bronchoscopy, expectorated 

sputum, or tracheal aspirates 

26 

Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 



Results, Epidemiology 
 588 lower respiratory therapy tract infections in 556 patients 
 Incidence of pneumonia: 0.37% 
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Variable VAP HAP 

No. of patients 309 247 

No. of infections 327 261 

No. of infections per pt. 1.06 1.06 

Service 

•Medical 35 (10.7) 83 (31.8) 

•Surgical 277 (84.7) 145 (55.6) 

•Pediatric 9 (1.8) 6 (2.3) 

•Other 6 (1.8) 27 (10.3) 

Location 

•ICU 296 (90.5) 85 (32.6) 

•Non-ICU, ward 31 (9.5) 176 (67.4) 

Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
 



Results, Pathogens 
 Pathogens isolated from 92.4% of patients with VAP and 76.6% from HAP patients 
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Pathogen Pts. with VAP Pts. with HAP 

S. aureus 

•All 128 (32.0) 115 (42.6) 

•Oxacillin sensitive 37 (9.3) 36 (13.3) 

•Oxacillin resistant 71 (17.8) 55 (20.4) 

Enterobacteriaceae 59 (14.8) 44 (16.3) 

•E. coli 15 (3.6) 8 (2.9) 

•K. pneumoniae 8 (2.0) 13 (4.8) 

•S. marcescens 10 (2.5) 5 (1.8) 

Non-Enterobacteriaceae 160 (40.8) 53 (19.7) 

•P. Aeruginosa 70 (17.5) 25 (9.26) 

•Acinetobacter sp. 31 (7.8) 9 (3.3) 

•S. Maltophilia 27 (6.8) 3 (1.1) 

•H. Influenzae 18 (4.5) 6 (2.2) 

Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
 



Results, Time of Infection 
 Pathogens statistically associated with 

 
 VAP:  

 Early-onset (0-4 days): oxacillin-susceptible S. aureus, S. 
pneumoniae, Hemophilus sp. 

 Late-onset (5+ days): Acinetobacter sp. and S. maltophilia 
 

 HAP: 
 Early-onset (0-4 days): only S. pneumoniae. 
 Late-onset (5+ days): oxacillin-resistant S. aureus and 

P.aeruginosa 
 

29 
Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
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NHSN (PNEU) Surveillance Definitions 
 2002 - Present 

 There is currently no standard definition for VAP 
 
 Combination of x-ray, signs/symptoms, and laboratory criteria 

 Chest imaging findings are required 
 Signs and symptoms of pneumonia are required 
 Laboratory evidence is optional 

 
 Currently used definitions include subjective elements 

 Because of this there was no uniform way for public reporting of HAI 
rates, comparisons among facilities, or pay for performance programs 
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VAP Surveillance Limitations 
 VAP is only one of many severe complications 

associated with mechanical ventilation 
 

 VAP surveillance definitions are complicated, labor 
intensive, highly subjective, and nonspecific 
 

 VAP surveillance may be associated with artificially 
lowering rates, create complacency, and prevent 
meaningful benchmarking between institutions 

32 

Klompas M. Ventilator-associated events surveillance: a patient safety opportunity. Curr Opin Crit Care 2013;19:1-8. 



Improving Surveillance for Ventilator Associated 
Events in Adults 

 New Definition 
 Detects complications and 

conditions including, but not 
limited to VAP 

 Requires a minimum period of 
time on ventilator 

 Focuses on readily available, 
objective, clinical date 

 Does not include chest 
radiograph findings 

 The goal for implementation in 
NHSN (National Healthcare Safety 
Network) is January 2013. 
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The New VAE Algorithm 
 It is a surveillance algorithm and is not intended for use in the clinical 

management of patients 
 There are 3 Tiers of the new VAE definition 
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Tier Category Elements 
1 Ventilator  Associated Conditions FiO2, PEEP 

2 Infection-Related Ventilator-Associated 
Complications 

Fever or WBC and New 
antimicrobial agent 

3 Possible and Probable VAP Purulent secretions 
and/or other positive 
laboratory evidence 



Tier 1: Ventilator-Associated Condition (VAC) 
Patient has a baseline period of stability or improvement on the ventilator, 
defined by ≥ 2 calendar days of stable or decreasing daily minimum FiO₂ or 
PEEP values. The baseline period is defined as the two calendar days 
immediately preceding the first day of increased daily minimum PEEP or 
FiO₂. 

After a period of stability or improvement on the ventilator, the patient has at 
least ONE of the following indicators of worsening oxygenation: 
 
 
 
 
 
 

1. Increase in daily minimum FiO₂ of ≥ 0.20 (20 points) over the daily   minimum 
FiO₂  in the baseline period, sustained for ≥ 2 calendar days 

OR 
2. Increase in daily minimum PEEP values of ≥ 3 cmH₂O over the daily minimum 
PEEP in the baseline period, sustained for ≥ 2  calendar days. 

AND 



Tier 2: Infection-Related Vent-Assoc Complication (IVAC) 
Patient meets criteria for 

VAC 

On or after calendar day 3 of mechanical ventilation and within 2 calendar 
days before or after the onset of worsening oxygenation, the patient meets 
BOTH of the following criteria: 
 
 
 
 
 
 
*See Appendix for eligible agents. 
 

1) Temperature > 38 °C or < 36 °C , OR white blood cell count ≥ 12,000     
         cells/mm³ or ≤ 4,000 cells/mm³. 
    AND 
2) A new antimicrobial agent(s)* is started, and is continued for ≥ 4 calendar  
    days. 

AND 



Vent 
Day 

PEEP 
min 

FiO₂ 
min 

Temp 
min 

Temp 
max 

WBC 
min 

WBC 
max 

Abx Spec Polys
/Epis 

Org 

1 10 60 

2 5 40 

3 5 40 36.9 37.6 12.1 12.1 

4 8 60 38.1 39.2 14.5 16.8 

5 8 50 38.4 38.9 12.6 15.9 

6 7 40 36.5 37.8 11.1 13.6 

7 5 40 

8 5 40 

Look for abnormal temp or white count during  
VAE Window Period 

NOTE: Look for 
MULTIPLE Temp/WBC 
readings per day and 

record the MIN / MAX!! 
 



IVAC Antimicrobial Criterion 
Probably the most complicated portion of the VAE 

surveillance definition algorithm 
Rules for meeting this criterion are not perfect—but 

we need a standardized method for assessment of 
antimicrobial therapy, without needing knowledge of 
dosing, renal function, indication for therapy, etc. 



Figuring out if a “new” antimicrobial agent(s) 
has been given 
New antimicrobial agent: Defined as any agent listed in the 

protocol Appendix that is initiated on or after the third 
calendar day of mechanical ventilation AND in the VAE 
Window Period (i.e., the period typically defined by the 2 
calendar days before, the day of, and the 2 calendar days 
after the onset date of the VAE). 
 The agent is considered new for the purposes of this definition if it was 

NOT given to the patient on either of the 2 days preceding the current 
start date. 

 A new agent must be continued for ≥ 4 consecutive days. 
 There is no requirement that the same antimicrobial agent be given on 

the 4 consecutive days. 
 New agent must be administered IV, IM, via digestive tract or via 

respiratory tract 



Figuring out if ≥ 4 days of therapy have been given: 
Qualifiying Antimicrobial Days (QAD) 

A day on which the patient was administered an 
antimicrobial agent that was determined to be “new” 
within the VAE Window Period. 

Four consecutive QADs are needed to meet the IVAC 
antimicrobial criterion—starting within the VAE 
Window Period. 



QADs: Same Agent 
Days between administrations of a new antimicrobial 

agent also count as QADs as long as there is a gap of no 
more than 1 calendar day between administrations of 
the same drug. For example, if levofloxacin is given on 
VAE Day 1, has not been given in the 2 preceding 
calendar days, and is given again on VAE Days 3, 5, and 
7, there are 7 QADs—because the days between 
levofloxacin does also count as QADs. 

 

VAE 
Day 

-2 -1 1 2 3 4 5 6 7 

Abx #1 -- -- Levo -- Levo -- Levo -- Levo 

QAD -- -- Yes Yes Yes Yes Yes Yes Yes 

Same agent, given every other day = 7 consecutive QADs 



QADs: Different Agents 

By contrast, days between administrations of different 
antimicrobial agents do NOT count as QADs 
 For example, if levofloxacin is given to the patient on VAE Days -2 

and – 1 only, no antimicrobials are given on VAE Day 1, and 
meropenem is given only on VAE Day 2 (remember there is no VAE 
Day 0), then there are not 4 consecutive QADs. VAE Days -2 and -1 
count as 2 consecutive QADs, but VAE Day 1 cannot be counted as a 
QAD because it is a day between different antimicrobial agents. 

VAE 
Day 

-4 -3 -2 -1 1 2 3 4 5 

Abx #1 -- -- Levo Levo -- -- -- -- -- 

Abx #2 -- -- -- -- -- Mero -- -- -- 

QAD -- -- Yes Yes -- Yes -- -- -- 

Different agents, with gap between agents: only 2 consecutive QADs 



Vent 
Day 

PEEP 
min 

FiO₂ 
min 

Temp 
min 

Temp 
max 

WBC 
min 

WBC 
max 

Abx Spec Polys
/Epis 

Org 

1 10 60 None 

2 5 40 None 

3 5 40 36.9 37.6 12.1 12.1 None 

4 8 60 38.1 39.2 14.5 16.8 Yes 

5 8 50 38.4 38.9 12.6 15.9 Yes 

6 7 40 36.5 37.8 11.1 13.6 Yes 

7 5 40 Yes 

8 5 40 Yes 

New antimicrobial agent started and 
continued for 4 days 

=IVAC 



 
 
 

On or after calendar day 3 of mechanical ventilation and within 2 calendar 
days before or after the onset of worsening oxygenation, ONE of the following 
criteria is met: 
 
 
 
 
 
 
 

 
  

*Excludes the following: 
• Normal respiratory/oral flora, mixed respiratory/oral flora or equivalent 
• Candida species or yeasts not otherwise specified 
• Coagulase-Negative Staphylococcus species 
• Enterococcus species 

   

Tier 3A: Possible VAP 
Patient meets criteria for VAC and IVAC 

1) Purulent respiratory secretions (from one or more specimen collections) 
• Defined as secretions from the lungs, bronchi, or trachea that contain ≥ 25 

neutrophils and ≤ 10 squamous epithelial cells per low power field (lpf, x100) 
• If the laboratory reports semi-quantitative results, those results must be 

equivalent to the above quantitative thresholds.  
OR 

2) Positive culture (qualitative, semi-quantitative) or sputum* endotracheal aspirate*, 
bronchoalveolar lavage*, lung tissue, or protected specimen brushing* 

AND 



Tier 3B: 
Probable 
VAP 

VAC, IVAC 
plus the 
following
… 

 
On or after calendar day 3 of mechanical ventilation and within 2 
calendar days before or after the onset of worsening oxygenation, 
ONE of the following criteria is met: 
 
1) Purulent respiratory secretions (from one or more specimen collections—and 

defined as for possible VAP) 
 

AND one of the following (see Table 2): 
• Positive culture of endotracheal aspirate*, ≥ 10⁵ CFU/ml or equivalent semi-

quantitative result 
• Positive culture of bronchoalveolar lavage*, 10⁴ CFU/ml or equivalent semi-

quantitative result 
• Positive culture of lung tissue, 10⁴ CFU/g or equivalent semi-quantitative 

result 
•  Positive culture of protected specimen brush*, 10³ CFU/ml or equivalent 

semi-quantitative result 
 

*Same organism exclusions as noted for Possible VAP. 
OR 

2) One of the following (without requirement for purulent respiratory   
     secretions): 

• Positive pleural fluid culture (where specimen was obtained during 
thoracentesis or initial placement of chest tube and NOT from an indwelling 
chest tube) 

• Positive lung histopathology 
• Positive diagnostic test for Legionella spp. 
• Positive diagnostic test on respiratory secretions for influenza virus, 

repiratory syncytial virus, adenovirus, parainfluenza virus, rhinovirus, human 
metapneumovirus, coronavirus 

 



46 



47 



Purulent Respiratory Secretions 
Gram stain polymorphonuclear leukocyte (“polys”, 

“PMN”, neutrophil) counts and squamous epithelial 
cell counts 

Can be used alone to meet Possible VAP definition, or 
in combination with a semi-quantitative or 
quantitative culture result (with the appropriate 
growth) to meet the Probable VAP definition  



How do I relate my lab’s semi-quantitative Gram stain 
reporting to the quantitative threshold is the algorithm? 

Ask your laboratory manager/director first—he/she may be able 
to tell you 

 If your laboratory does not have this information, use the 
following guidance* …  

 1+ = occasional or rare =  <1 cell per low power field (lpf)  
 2+ = few = 1-9 cells  per lpf 
 3+ =moderate = 10-25 cells per lpf 
 4+ = heavy = >25 cells per lpf 
 

 This means that in the absence of information from your lab, 
“purulent respiratory secretions” are defined by “heavy” 4+ or ≥25 
neutrophils per low power field AND “rare”, “occasional”, “few”, 1+ or 2+, 
or ≤ 10 squamous epithelial cells per lpf 

 This is preliminary! Please make sure to review the protocol in 2013 for 
updates 

 
 
*Reference: Garcia, LS (Ed.). (2010). Clinical Microbiology Procedures Handbook. Herndon, VA: ASM Press, page 3.2.1.16. 



Lower Respiratory Culture Results 

Appropriate specimen types include: 
 Sputum, endotracheal aspirate, bronchoalveolar lavage, protected 

specimen brushings, lung tissue, pleural fluid 
Exclude the following as a pathogen unless isolated 

from lung tissue or pleural fluid 
 Candida species or yeast not otherwise specified  
 Coagulase negative Staphylococcus species 
 Enterococcus species 

Exclude the following culture results 
     (or similar) … 

 Normal respiratory flora / Normal oral flora 
 Mixed respiratory flora / Mixed oral flora 
 Altered oral / respiratory flora 

 



Vent 
Day 

PEEP 
min 

FiO₂ 
min 

Temp 
min 

Temp 
max 

WBC 
min 

WBC 
max 

Abx Spec Polys
/Epis 

Org 

1 10 60 None 

2 5 40 None 

3 5 40 36.9 37.6 12.1 12.1 None ETA >25/ 
<10 

Staph 
aureus 

4 8 60 38.1 39.2 14.5 16.8 Yes -- -- -- 

5 8 50 38.4 38.9 12.6 15.9 Yes -- -- -- 

6 7 40 36.5 37.8 11.1 13.6 Yes -- -- -- 

7 5 40 Yes 

8 5 40 

Purulent respiratory secretions OR  
ETA culture positive for S. aureus 

= Possible VAP 



Probable VAP 

VAC, IVAC 
plus the 
following… 

 
On or after calendar day 3 of mechanical ventilation and within 2 calendar 
days before or after the onset of worsening oxygenation, ONE of the 
following criteria is met: 
 
1) Purulent respiratory secretions (from one or more specimen collections—and 

defined as for possible VAP) 
 
AND one of the following (see Table 2): 

• Positive culture of endotracheal aspirate*, ≥ 10⁵ CFU/ml or equivalent 
semi-quantitative result 

• Positive culture of bronchoalveolar lavage*, 10⁴ CFU/ml or equivalent 
semi-quantitative result 

• Positive culture of lung tissue, 10⁴ CFU/g or equivalent semi-quantitative 
result 

•  Positive culture of protected specimen brush*, 10³ CFU/ml or equivalent 
semi-quantitative result 
 

*Same organism exclusions as noted for Possible VAP. 
 
2) One of the following (without requirement for purulent respiratory   
     secretions): 

• Positive pleural fluid culture (where specimen was obtained during 
thoracentesis or initial placement of chest tube and NOT from an 
indwelling chest tube) 

• Positive lung histopathology 
• Positive diagnostic test for Legionella spp. 
• Positive diagnostic test on respiratory secretions for influenza virus, 

repiratory syncytial virus, adenovirus, parainfluenza virus, rhinovirus, 
human metapneumovirus, coronavirus 

 



Vent 
Day 

PEEP 
min 

FiO₂ 
min 

Temp 
min 

Temp 
max 

WBC 
min 

WBC 
max 

Abx Spec Poly
s/Ep

is 

Org 

1 10 60 None 

2 5 40 None 

3 5 40 36.9 37.6 12.1 12.1 None ETA ≥25/ 
≤10 

10⁵ 
cfu/ml 
S. aureus 

4 8 60 38.1 39.2 14.5 16.8 Yes -- -- -- 

5 8 50 38.4 38.9 12.6 15.9 Yes -- -- -- 

6 7 40 36.5 37.8 11.1 13.6 Yes -- -- -- 

7 5 40 Yes 

8 5 40 

Purulent respiratory secretions AND positive quantitative or 
semi-quantitative  ETA culture (meeting specified threshold) 

= Probable VAP 





An Early Review of Oral Colonization & 
Respiratory Infection 

55 

The efficacy and cost-effectiveness of various intervention strategies for the prevention and control of nosocomial pneumonia, 
particularly for patients on mechanical ventilation, have been extensively reviewed.1, 2, 3, 4, 5, 6 In 2004, the Healthcare Infection 
Control Practices Advisory Committee (HICPAC) of the US Centers for Disease Control and Prevention (CDC) issued an evidence-
based guideline7 that lists graded recommendations addressing a wide range of issues, including the need to educate health care 
workers on risk-reduction practices, the safe handling and cleaning of respiratory care devices such as mechanical ventilators and 
humidifiers, the duration of use of disposable ventilator circuits and closed suction catheters, the suctioning of subglottic secretions, 
the placement of patients in semirecumbent positions, the use of stress ulcer medications, and the selective decontamination of the 
digestive tract. 
 
Two interventions that have emerged in the scientific literature as contributory to the prevention of pneumonia in 
hospitalized patients, and are currently not fully addressed in either the CDC pneumonia prevention guideline or other 
published sets of recommendations, are the performance and frequency of oropharyngeal care and the elimination of dental 
plaque to reduce bacterial colonization. This article reviews the scientific evidence that bacterial colonization of oropharyngeal 
tissues and dental plaque is a major precursor to the development of respiratory infection and in particular to ventilator-associated 
pneumonia (VAP). In addition, specific recommendations addressing clinical interventions in this area are made with the goal of 
improving the assessment and care of patients on mechanical ventilation. 
 

Garcia R.  
A review of the possible role of oral and dental 
colonization on the occurrence of health care-
associated pneumonia: underappreciated risk and a 
call for interventions.  Am J Infect Control. 2005 
Nov;33(9):527-41. 
 



Comprehensive Oral Care Interventions 

      “Strategies to prevent VAP are likely to be successful only if based 
upon a sound understanding of pathogenesis and epidemiology. The 
major route for acquiring endemic VAP is oropharyngeal colonization 
by endogenous flora or by pathogens acquired exogenously from the 
intensive care unit environment, especially the hands or apparel of 
health-care workers, contaminated equipment, hospital water, or air. 
The stomach represents a potential site of secondary colonization and 
reservoir of nosocomial gram-negative bacilli.” 

Safdar N, Crnich CJ, Maki DG. The pathogenesis of ventilator-associated pneumonia: its relevance to developing effective 
strategies for prevention. Respir Care 2005;50:725-39. 



Resource: Linking Oral and Dental Colonization 
with Respiratory Infection 

 Review of 11 case-control and cohort studies and 9 
RCTs; meta-analysis of five of these studies 

 Authors found an association between periodontal 
disease and pneumonia and a potential association 
between periodontal disease and COPD. 

 Also found that the incidence of pneumonia was 
reduced by an average of 40% through mechanical 
and/or topical chemical disinfection or antibiotics. 
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Scannapieco FA, et al. Association between periodontal disease and risk for nosocomial bacterial 
pneumonia and chronic obstructive pulmonary disease. A systematic review. Ann Periodontol 2003;8:54-
69. 



Resource: Linking Oral and Dental Colonization 
with Respiratory Infection 
 Based on Evidence Scales as used by Canadian Task Force on Preventive 

Health 
 Review of 5 studies examining association between pneumonia and 

oral health: 
 Conclusion: fair evidence (Grade B recommendation) 

 Review of 10 studies examining association between oral health 
interventions and the occurrence of pneumonia: 
 Conclusion: good evidence (Grade A recommendation) 

 Overall Conclusion:  
 “Oral hygiene and frequent professional oral health care are useful for 

reducing the occurrence of pneumonia among high-risk elderly adults living 
in nursing homes and especially in ICUs” 
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Azarpazhooh A. Systematic review of the association between respiratory diseases and oral health. J Periodontol 
2006;77:1465-82. 





Professional organizations are now recognizing comprehensive 
oral care  

as key to addressing VAP and HAP. CDC Guidelines for preventing  
Healthcare-Associated Pneumonia1,5 

 

“… Develop and implement a comprehensive oral-hygiene program (that 
might include use of an antiseptic agent) for patients in acute-care settings or 
residents in long-term care facilities who are at risk for health-care associated 

pneumonia (II)” 
 

AACN Procedure Manual for Critical Care – Oral 
Care Interventions; 2005, 20101,6 

“Assess oral cavity and lips every 8 hours, and perform oral care every 2 to 4 hours 
and as needed.2  With oral care, assess for buildup of plaque on teeth  or 

 potential  infection related to oral abscess.” 
 

“Perform oral hygiene, using pediatric or adult (soft) toothbrush, at least  twice a day.  
Gently brush patient’s teeth to clean and remove plaque from teeth.” 2   

 

“Use toothpaste or cleansing solution that assists in the breakdown of debris.”   
 

“Cleansing solution should contain additives that assist in the breakdown of  
mucus in the mouth.  Sodium bicarbonate assists in the removal of  

debris accumulation on oral tissue and teeth”. 
 

“In addition to brushing twice daily, use oral swabs with a 1.5% hydrogen peroxide 
 solution to clean mouth every 2 to 4 hours.”2 

 

“Antiseptic oral rinses (chlorhexidine, cetylpyridinium chloride [CPC], added after 
brushing or done in conjunction with comprehensive oral care did achieve elimination 

of VAP.”9 
 

“With each cleansing, apply a mouth moisturizer  to the oral mucosa  
and lips to keep tissue moist.”2 

 

“Suction oral cavity/pharynx frequently.”3 

1. In addition to other interventions.  2. Level IV: Limited clinical studies to support recommendations. 3. Continuous suctioning: Level II: Theory based, no research data to support recommendations; recommendations from expert consensus group may exist.  
Intermittent suctioning: Level IV: Limited clinical studies to support recommendations. 4. Category IA: Strongly recommended for implementation and strongly supported by well-designed experimental, clinical, or epidemiologic studies. 5. Tablan OC, et al., 
Guidelines for preventing health-care-associated-pneumonia, 2003, Recommendations of CDC and Healthcare Infection Control Practices Advisory Committee (HICPAC), 2003. 6. Scott JM, Vollman KM, Endotracheal tube and oral care. In DJ Lynn-McHale 
Wiegand and KK Carlson (Eds.) AACN Procedure Manual for Critical Care, Fifth Ed., pp. 28-33, Sixth Ed., p. 34., Elsevier Saunders, St. Louis, MO. 7. APIC 2009 Guide to the Elimination of Ventilator-Associated Pneumonia, pp. 28,40. 8. 5 Million Lives Campaign. 
Getting Started Kit: Prevent Ventilator-Associated Pneumonia How-to Guide.  Cambridge, MA: Institute for Healthcare Improvement; 2010 (Available at www.ihi.org). 9. Level B: Well-designed, controlled studies with results that consistently support a specific action, 
intervention, or treatment. 

APIC 2009 Guide to the Elimination 
of Ventilator-Associated 

Pneumonia7 
 

Key prevention strategies: 
 Perform routine antiseptic mouth care  
 

Example mouth care and documentation form includes the 
following: 
 

 Perform routine antiseptic mouth care 
 Brush teeth q12 
 Provide oral care every 2 to 4 hours with antiseptic 
 Apply mouth moisturizer to oral mucosa and lips 
 Suction orally as necessary 

 IHI Guidelines8  Recommendations  
 

Doctors and nurses can help prevent VAP by 
using a bundle of 5 “care steps.” The bundle 
of care steps are as follows:  
 
  Elevation of the Head of the Bed  
  Daily "Sedation Vacations" and Assessment of 

Readiness to Extubate  
  Peptic Ulcer Disease Prophylaxis  
  Deep Venous Thrombosis Prophylaxis  
  Daily Oral Care with Chlorhexidine 

Presenter
Presentation Notes
Can we animate this to bring in the guidelines and then the content……



SHEA & CDC on Oral Care 
SHEA, 2008 CDC, 2003 

Oral Care “Perform regular 
antiseptic oral care in 
accordance with product 
guidelines”  (A-I) 

“Develop and implement a 
comprehensive oral-hygiene 
program (that might include the 
use of an antiseptic agent) for 
patients in acute-care settings or 
residents in long-term care 
facilities who are at high risk of 
developing health-care-
associated pneumonia” (II) 
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Updated IHI Bundle 
1. Elevation of the head of the bed (HOB) 

to between 30 and 45 degrees 
2. Daily “sedative interruption” and daily 

assessment of readiness to extubate 
3. Peptic ulcer disease (PUD) prophylaxis 
4. Deep venous thrombosis (DVT) 

prophylaxis (unless contraindicated) 
  
In the spring of 2010, IHI faculty 

determined that there is support in 
the evidence for the addition of a fifth 
element in this work: 

 
5. Daily oral care with chlorhexidine 

 
IHI 100K Lives Campaign. Getting Started Kit: VAP How-to Guide 



AACN 6th Edition 

 Q12 Brushing with pediatric 
brush 

 Q2 to Q4 hour swabbing with 
half strength peroxide 

 Use of muco solvents like 
sodium bicarbonate 

 Moisturize the oral cavity 
 

 “Antiseptic oral rinses 
(chlorhexidine, cetylpyridinium 
chloride [CPC], added after 
brushing or done in conjunction 
with comprehensive oral care 
did achieve elimination of VAP” 
 



What is Comprehensive Oral Care? 
 Identification of patients at risk 
 Oral Health Assessment 
 Oral care (at set intervals) 

 Dental care (plaque removal) 
 Suctioning 
 Oral tissue care 
 Use of an antiseptic, e.g., Chlorhexidine 

 Compliance with protocols 
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Which Patients Are At Risk? 
 Liver disease prior to and during transplantation 
 End-stage renal disease undergoing hemodialysis 
 Cardiovascular disease undergoing surgery 
 Abdominal cancer, head and neck cancer 
 Leukemia 
 COPD 
 Cerebral palsy 
 Asthma, stroke, chronic bronchitis, pharyngitis, HIV 

infection, diabetes, alcoholism, Parkinson’s Disease 
 Hospitalized, Institutionalized elderly individuals 
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Lam OLT, et al. Effectiveness of oral hygiene interventions against oral and oropharyngeal reservoirs of aerobic 
and facultatively anaerobic  gram negative bacilli. AJIC 2012;40:175-82. 
 



Oral Health Assessment 
Category Rating 1 2 3 4 
Lips 1 2 3 4 Smooth, pink, 

moist, intact 
Slightly wrinkled and 
dry; one or more 
isolated reddened areas 

Dry and somewhat swollen; 
may have one or two isolated 
blisters; inflammatory line 
of demarcation 

Extremely dry and 
edematous; entire 
lip inflamed; 
generalized blisters 
or ulceration 

Gingiva and 
oral mucosa 

1 2 3 4 
 

Smooth, pink, 
moist, intact 
 

Pale and slightly dry; 
one or two isolated 
lesions, blisters, or 
reddened areas 

Dry and somewhat swollen; 
generalized redness; more 
than two isolated lesions, 
blisters, or reddened areas. 

Extremely dry and 
edematous; entire 
mucous quite red 
and inflamed; 
multiple confluent 
ulcers 

Tongue 1 2 3 4 
 

Smooth, pink, 
moist, intact 
 

Slightly dry; one or two 
isolated lesions, blisters, 
or reddened areas; 
papillae prominent, 
particularly at base 

Dry and somewhat swollen; 
generalized redness but tip 
and papillae are redder; one 
or two isolated lesions or 
blisters 

Extremely dry and 
edematous; thick 
and engorged; 
entire tongue quite 
inflamed; tip very 
red and 
demarcated with 
coating; multiple 
blisters or ulcers 

Teeth 1 2 3 4 
 

Clean, no 
debris 

Minimal debris, mostly 
between teeth 

Moderate debris clinging to 
half of visible enamel 

Covered with 
debris 

Saliva 1 2 3 4 
 

Thin, watery, 
plentiful 

Increased Scanty; may be thicker than 
normal 

Thick and ropy, 
visicid, or mucoid 
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Oral Dysfunction Score: Total      None=5,  Mild = 6-10,  Moderate = 11-15,  Severe = 16-20 

Oral care update: From prevention to treatment. Nurs manage 2003;34, Supp. 3. 



Toothbrushing 

 Review of 8 studies 
 3 RCTs, 1 case control, 3 

observational 
 Toothbrushing in all 
 5 of 8 showed VAP 

decrease 
 Some design issues, 

definition issues 

67 
Ames NJ. Evidence to support tooth brushing in critically ill patients. AJCC 2011;20:242-50. 



Resource 1: Oral Decontamination 

 Review of 11 trials 

 4 trials, 3242 pts, application of antibiotics: not significant  
 7 trials, 2144 pts, oral application of antiseptics significantly 

reduced VAP 

68 
Chan EY. Oral decontamination for prevention of pneumonia in mechanically ventilated adults: systematic review and 
meta-analysis. BMJ 2007;334:889-93. 



Resource 2A: Oral Decontamination 

 Meta-analysis of 14 RCT trials, 2481 pts, assessing the effect of oral care 
with CHG or PI on VAP 

 Findings: CHG was effective in reducing VAP, whereas PI was not 

69 
Labeau SO. Prevention of ventilator-associated pneumonia with oral antiseptics: a systematic review and meta-
analysis. Lancet Infect Dis 2011;11:845-54. 



Resource 2B: Oral Decontamination 

 Sub-analysis reviewed effectiveness of 2%, 0.2%, and 0.12% CHG 
 Findings: CHG was most effective at 2% strength in reducing VAP 

70 
Labeau SO. Prevention of ventilator-associated pneumonia with oral antiseptics: a systematic review and meta-
analysis. Lancet Infect Dis 2011;11:845-54. 



Reducing VAP Through Advanced Oral-Dental 
Care: A 48-Month Study 

 Objective: Determine the 
effectiveness of comprehensive 
oral and dental care system and 
protocol on the rate of VAP 

 MICU patients >18 yrs. on 
mechanical ventilation >48 hrs. 

 Standards of care during the 
entire 48-month study included 
7d vent circuit replacement, 24-
hour HME filter replacement, 24-
hour closed suction catheter 
replacement, semirecumbent 
position unless contraindicated, 
administration of stress ulcer 
prophylaxis, and use of a weaning 
protocol. 
 
 
 

Garcia R, Jendresky L, Colbert L, Bailey A. 48-month study on reducing VAP using advanced oral-dental care: protocol 
compliance, rates, mortality, and cost. Am J Crit Care 2009 
 



Reducing VAP Through Advanced Oral-Dental 
Care: A 48-Month Study 

 Method 
 12 mth pre-intervention 

period 
 779 pts 
 Standard oral care 

 12 mth intervention period 
 759 patients 
 Oropharyngeal suctioning 

above cuff Q6h 
 Oral tissue and gum 

cleansing  Q4h 
 Toothbrushing Q12h with 

0.05% cetypyridinium 
chloride 

 Education & Monitoring 
 



Tools & Protocol 

As needed 

Every 12 hrs 

Every 6 hrs 

Every 4 hrs 
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The Source of Troubles 
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Pathogenesis 

66% of CAUTI 
acquired by the 

extraluminal 
route: Staph, 
Enterococcus, 

yeast 

34% 
acquired by 
intraluminal 
route: Gram 

negatives 

Tambyah PA. A prospective study of pathogenesis of catheter-associated urinary tract infections. Mayo Clin Proc 1999;74:131-6. 



Pathogenesis 
 Extraluminal acquisition of organisms is usually 

associated with endogenous organisms, i.e., bacteria 
that colonize the patient’s own perineum 
 

 Intraluminal acquisition is most often associated with 
exogenous organisms and result from cross-
contamination from the hands of healthcare workers 
 

 Approx. 15% of episodes of healthcare-associated 
bacteruria occur in clusters from intrahospital 
transmission 

Maki DG. Engineering out the risk of infection with urinary catheters. Emerg Infect Dis 2001;7:1-6. 



•Biofilms are composed of clusters of mircoorganisms in a 
polysaccharide matrix  
•They form on intraluminal and extraluminal surfaces 

•Organisms in biofilms may ascend the catheter in 1-3 days 
•Biofilms form a protective environment for organisms 
with poor penetration by antimicrobials 

Catheter Biofilms 

Saint S. Biofilms and catheter-associated urinary tract infections. Infectious Dis Clin North America 2003;17:411-32. 



Organisms Causing CAUTIs 

Burton DC. Trends in Catheter-associated urinary tract infections in adult intensive care units-United States, 1990-2007. Infect Cont Hosp Epidemiol 
2011;32:748-56. 
 





Published Guidelines on Prevention 
of CAUTI 
 CDC: Gould CV, et al. Guideline for prevention of catheter-associated 

urinary tract infections 2009. Healthcare Infection Control Practices 
Advisory Committee, CDC, Atlanta, GA, 2009. 
 

 SHEA: Lo E, et al. Strategies to prevent catheter-associated urinary 
tract infections in acute care hospitals. Infect Control Hosp Epidemiol 
2008;29:S41-S50. 
 

 IDSA: Hooton TM, et al. Diagnosis, prevention, and treatment of 
catheter-associated urinary tract infection in adults: 2009 International 
clinical practice guidelines from the Infectious Diseases Society of 
America. CID 1010;50:625-663. 
 

 APIC: Greene L, et al. Guide to the elimination of catheter-associated 
urinary tract infections (CAUTIs). Association of Professionals in 
Infection Control. Washington, DC, 2008. 



Published Guidelines on Prevention 
of CAUTI 
 European Assoc. of Urology: Tenke P, et al. European and 

Asian guidelines on management and prevention of 
catheter-associated urinary tract infections. International J 
Antimicrobial Agents 2008;31S:S68-S78. 
 

 DOH of England: Pratt RJ, et al. EPIC 2: national 
evidence-based guidelines for preventing healthcare-
associated infections in NHS hospitals in England. J Hosp 
Infect 2007;65(Supp. 1):S1-64. 
 

 WOCN: Nursing interventions to reduce the risk of 
catheter-associated urinary tract infections. Parts 1-3, 2009, 
J Wound Ostomy Continence Nurs;36, 23-34, 137-54, 156-9. 



Sample Urinary Catheter Insertion 
Kit 



What to Look For in Catheter 
Products 



How should we collect urine 
specimens? 
 “If a small volume of fresh urine is needed for examination (i.e. 

urinalysis or culture), aspirate the urine from the needleless sampling 
port with a sterile syringe/cannula adaptor after cleansing the port with 
a disinfectant.” (Category IB) 





Consensus Across all Guidelines 
1. Catheterize only when necessary and only for as long 

as necessary 
 

2. Insert catheters using aseptic techniques and sterile 
equipment 
 

3. Maintain closed, sterile drainage system 

Conway LJ. Guidelines to prevent catheter-associated urinary tract infection: 1980-2010. Heart and Lung, 2011; in press. 



Implementation Strategies 
 Daily reviews of patients with indwelling catheters 

 
 Standardized reminders 

 
 Automatic stop orders 

 
 Nurse-directed protocols to discontinue catheters 



Examples of CAUTI Reduction Strategies (1) 
 Study Unit: Med-Surg-Trauma ICU 
 Objective: reduce CAUTI by decreasing use of urinary 

catheters 
 Intervention period: 12 mos 
 Team: Multidisciplinary including staff nurses 
 Methods: Use of criteria-based urinary catheter 

guidelines, a decision-making algorithm, and a daily 
checklist 

 Results: 
 Usage – decreased from a mean cath device days of 4.72 vs. 

2.98 
 Decrease of 408 catheter days 
 CAUTI  rates – decreased 33% 

 Reilly LR. Reducing foley catheter device days in an intensive care unit. AACN Adv Crit Care 2008;17:272-83. 



Examples of CAUTI Reduction Strategies (2) 
 Study Unit: MICU 
 Objective: reduce CAUTI by decreasing use of urinary 

catheters 
 Intervention period: 11 mo vs. 6 mo 
 Methods: daily evaluation using criteria for 

appropriate use 
 Results: 

 Usage – decreased from 311.7 d/mo to 238.6 d/mo 
 CAUTI  rates – decreased from 4.7/1000 CD to zero 
 32% of device days were considered inappropriate 

 
Elpern EH. Reducing use of indwelling urinary catheters and associated urinary tract infections. AJCC 2009;18:535-41. 



Examples of CAUTI Reduction Strategies (3) 
 Study Unit: 228-bed hospital 
 Objective: reduce CAUTI by decreasing use of urinary 

catheters 
 Intervention period: 6 mo 
 Team: infection control, education, nursing, performance, 

improvement , risk management, and pharmacy 
 Methods: weekly catheter patrols to identify patients with 

catheters and appropriateness of use 
 Results: 

 CAUTI  rates – decreased from 4 CAUTI/mo to zero 
 

McLaughlin A. Catheter patrols: a unique way to reduce the use of convenience urinary catheters. Ger Nurs 1996;17:240-43. 



Examples of CAUTI Reduction Strategies (4) 
 Study Unit: 4 hospital wards (2 control, 2 intervention) 
 Objective: decrease use of urinary catheters 
 Methods: A simple written reminder provided to the 

patient’s clinical team that the patient has a urinary 
catheter 

 Results: 
 5,678 patients evaluated 
 Control group – avg. proportion of time pts. catheterized 

increased by 15.1% 
 Intervention group - avg. proportion of time pts. catheterized 

decreased by 7.6% 
 McLaughlin A. Catheter patrols: a unique way to reduce the use of convenience urinary catheters. Ger Nurs 1996;17:240-43. 



Examples of CAUTI Reduction Strategies (5) 
 Study Unit: Adult ICUs, Large hospital, Taiwan 
 Objective: reduce CAUTIs and decrease use of urinary 

catheters 
 Study period: Nov 2000-Dec 2002 
 Methods: Nurse-generated daily reminders provided to 

the physicians to remove unnecessary urinary catheters 5 
days after insertion 

 Results: 
 6,297 patients evaluated 
 Avg. duration of catheterization decreased from 7.0d to 4.6d 
 CAUTI rate – decreased from 11.5/1000 CD to 8.3/1000 CD 
 Monthly cost of antibiotics was reduced by 69% 

 
Huang W-C. Catheter-associated urinary tract infections in intensive care units can be reduced by prompting physicians to 

remove unnecessary catheters. ICHE 2004;25:974-78. 



Examples of CAUTI Reduction Strategies (6) 
 Study Unit: 4 general medical units 
 Objective: reduce CAUTIs and decrease use of urinary 

catheters 
 Intervention period: 2 periods, one year each 
 Methods: CPOE system updating physician of urinary 

catheter insertion and prompting options for minimizing 
duration; nurse-directed protocol for removal; use of 
bladder scanners 

 Results: 
 81% of caths inserted in ED; only 22% had physician orders 
 Catheter days – decrease from 892 to 521 to 184 
 CAUTI rate (per 1000 CD) – decreased from 36 to 19 to 11 
 CAUTI reduced by 81% 

 Topal J. Prevention of nosocomial catheter-associated urinary tract infections through computerized feedback to physicians and 
a  nurse-directed protocol. Am J  Med Qual 2005;20:121-26. 



Examples of CAUTI Reduction Strategies (7) 
 Study Unit: 2 units, medical-cardiology (VA med ctr) 
 Objective: decrease use of urinary catheters 
 Intervention period: 8 weeks each unit; cross-over study 
 Methods: computer-based order for insertion, computer-

generated reminders to remove catheters 
 Results: 

 29% of patients on control ward had orders vs. 92% in study 
group 

 Catheter days – Control - 8 vs. Study group - 3 
 No enough study power to detect CAUTI difference 

 Cornia PB. Computer-based order entry decreases duration of indwelling urinary catheterization in hospitalized patients. Am J 
Med 2003;114:404-7. 



Examples of CAUTI Reduction Strategies (8) 
 Study Unit: 3 hospitals, Ontario, Canada 
 Objective: reduce CAUTIs and decrease use of urinary 

catheters 
 Design: patients with urinary catheters randomized to 

stop orders for removal of catheters if specified criteria 
were not present or to usual care 

 Results: 
 692 patients in the study 
 Inappropriate catheter days: Control – 3.89 vs. Study group – 

2.20 
 Total catheter days: Control – 5.04 vs. Study group – 3.70 
 CAUTI rate: Control – 19%, Study – 20% 

 
Loeb M. Stop orders to reduce inappropriate urinary catheterization in hospitalized patients: a randomized controlled trial. J Gen 

Intern Med 2008;23:816-20. 



Examples of CAUTI Reduction Strategies (9) 
 Study Unit: 28-bed medical-surgical ICU 
 Objective: reduce CAUTIs 
 Intervention Period: one year 
 Methods: physician-led multidisciplinary rounds, use of 

prevention bundles, culture changes with focus on team 
decision making process 

 UTI bundle: regular assessment of continued need, sterile 
insertion technique, daily perineal care, drainage bag lower 
than patient’s bladder, secure all catheters, use silver-
coated catheters in selected cases 

 Results: 
 Urinary catheter days: Baseline – 7,691 vs. Study – 5,780 
 CAUTI rate (per 1000 CD) Baseline – 3.8, Study – 2.4 

 Jain M. Decilne in ICU adverse events, nosocomial infections and cost through a quality improvement initiative focusing on 
teamwork and culture change. Qual Saf Health Care 2006;15:235-39. 



Conclusion 
 
 

“The bulk of the evidence is consistent with the view that 
multimodal strategies could prevent between 25% and 

75% of catheter-associated urinary tract infections” 

Saint S. Catheter-associated urinary tract infection and the Medicare Rule changes. Ann Intern Med 2009;150:877-84. 





Is a Bath Basin a Source of Pathogens Implicated in Causing 
HAI’s? 



(1) A Multicenter Sampling Study 

 Prospective study at 3 acute 
care hospitals 
 

 Samples taken of bath basins 
used at least twice for whole-
body bathing of patients 
hospitalized for >48h 
 

 92 bath basins sampled (bath 
water drained, allowed to air 
dry for at least 2 hours) 
 

 Specimens taken using sterile 
culture sponge  

 

Johnson D. Patient’s bath basins as potential sources of infection: a multicenter sampling study. AJCC 2009;18:31-40. 



Results 
 Bacteria grew in 98% of the samples 

 
 Organisms with highest positive rates of growth: 

 Enterococci (54%) 
 Gram-negative organisms (32%) 
 Staphylococcus aureus (23%) 
 VRE (13%) 
 MRSA (8%) 
 Pseudomonas aeruginosa (5%) 
 Candida albicans (3%) 
 E. coli (2%) 

Johnson D. Patient’s bath basins as potential sources of infection: a multicenter sampling study. AJCC 2009;18:31-40. 



(2) Multi-National, Multi-Center Bath Basin Study 

 Objective: “To investigate 
the role of bath basins as 
potential reservoirs of 
common multi-drug resistant 
organisms associated with 
nosocomial outbreaks.” 
 

 Total was 1103 basins in 88 
hospitals throughout North 
America including 70 basins 
through their hospital system 
(Detroit Medical Center). 
 
 

Presented at SHEA International Conference, March, 2011 by Dr. Dror Marchaim, In-Press AJIC in 2012 



Results 



Thank You! 
Go Cowboys! 
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