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Hospital Acquired Infections

• An infection acquired as a result of or related to care provided in a 
healthcare setting

• Affect 1 in 20 patients in the US
• Increases morbidity, mortality, length of stay, and hospital costs

• Most are preventable…



Patient Safety: It’s In Your Hands!

• Germs may survive on surfaces anywhere from hours to months 

• Multiple studies show that poor Hand Hygiene has led to HAIs and 
outbreaks





Hospital-Acquired Infections

• Central line-associated bloodstream infection (CLABSI)

• Catheter-associated urinary tract infection (CAUTI)

• Ventilator associated pneumonia (VAP)

• C. difficile infection (CDI)

• Surgical site infections (SSI)



CLABSI

• Associated with prolonged hospital stay and increased cost and 
mortality

• Preventable!
• Proper insertion & maintenance techniques

• e.g.: Daily chlorhexidine bathing in ICU patients, avoid femoral access, use of ultrasound-
guidance

• Duration of catheterization is one of the most important risk factors in development of 
CLABSI







Proper Insertion 
& Maintenance



CLABSI Prevention

1. Optimal site selection

2. Maximal sterile barrier precautions 
upon insertion

3. Chlorhexidine skin antisepsis

4. CHG-impregnated dressing

5. Daily 2% chlorhexidine cleansing

6. Hand hygiene and aseptic technique

7. Daily review of central line necessity 
and prompt removal of unnecessary 
lines



Additional CDC Recommendations

• Use a subclavian site in adult patients to minimize infection risk for non-tunneled 
CVC placement (Category 1B)

• Avoid using the femoral vein for central venous access in adult patients (1A)
• No recommendation for preferred site of insertion to minimize infection risk for tunneled CV

• However, KDOQI recommends the IJ

• Catheters inserted during a medical emergency should be replaced within 48 
hours (1B)

• Use a CVC with the minimum number of ports or lumens (1B)

• Use a sutureless securement device to reduce the risk of infection (II)



Intravascular Complications of Central Venous Catheterization by Insertion Site. Parienti et al. N Engl J Med 2015; 373:1220-1229



CLABSI Prevention Goals

Maintenance
▪ Aseptic technique (“scrub the hub”)

▪ Daily evaluation of catheter insertion site

▪ Dressing change using sterile gloves, mask, Chloraprep
▪ Transparent dressings are replaced weekly 

▪ Gauze dressings (diaphoresis, bleeding or oozing) are replaced every 2 days

▪ However, replace either dressing if damp, loosened, or visibly soiled immediately

▪ Daily review of central line necessity and prompt removal of unnecessary 
lines
▪ Central line justification checklist



Central Line Necessity

• Daily alert in electronic medical record for provider which ensures an 
indication for CVC or PICC has been met:
• Vasopressors

• Chemotherapy w/ vesicant

• TPN/lipids

• 3% saline

• Hemodynamic monitoring

• Dialysis

• Difficult access (unable to place PIV or midline)

• Outpatient IV medications



Central Line Necessity



Device Audit



Diagnostic Stewardship and Blood Cultures

Diagnostic stewardship 
the right test for the right patient

Antimicrobial stewardship (AMS)
the right antibiotic, dose & duration



HFH Infection Control Dashboard



Hospital-Acquired Infections

• Central line-associated bloodstream infection (CLABSI)

• Catheter-associated urinary tract infection (CAUTI)

• Ventilator associated pneumonia (VAP)

• C. difficile infection (CDI)

• Surgical site infections (SSI)



Question 1

• The percentage of patients in acute care hospitals with a urinary 
catheter inserted is…?
• 25%

• 50%

• 75%
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Question 2

• The greatest risk for CAUTI is?
• Poor insertion technique

• Broken seal between catheter and drainage system

• Unsecured catheter

• Bag above the bladder

• Duration of catheterization
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CAUTI

• CAUTI = catheter associated urinary tract infections

• Many of HAI are urinary tract infections, and 75% of them are 
associated with a catheter

• 25% of patients admitted to acute care hospitals will have a urinary 
catheter placed
• Higher in critically ill patients

• Up to 1/3 of the time, catheters are unnecessary

• Every day with a catheter increases incidence of bacteriuria
• 3-7% increase per day



CAUTI: The Problem

Bacteriuria:
- at insertion: 8.7% 
- every day of catheterization:  3-7%



CAUTI: A Solution

Early removal of unnecessary catheters!



Indwelling Urinary Catheters Cause Harm





Indications 
for Urinary 
Catheter

Acute urinary retention

Accurate measurement of output in critically ill

Need during selected surgeries

Urological procedure / catheter placed by urology service

Assist healing of stage 3-4 sacral ulcers in incontinent 
patients

Prolonged immobilization

Hospice or palliative care



Insertion and maintenance of urinary catheter 
“Catheter Bundle”

1. Use aseptic technique during insertion

2. Use catheter securement device (STATLOCK)

3. Do not break seal between catheter and bag

4. Keep urinary bag below level of bladder

5. Avoid dependent loops or kinking of catheter 

6. Maintain <400 cc urine in bag

7. Empty bag before patient is transported

31



Diagnostic Stewardship and Urine Cultures

Diagnostic stewardship 
the right test for the right patient

Antimicrobial stewardship (AMS)
the right antibiotic, dose & duration



Urine Culture Hard Stop at HFH



Hospital-Acquired Infections

• Central line-associated bloodstream infection (CLABSI)

• Catheter-associated urinary tract infection (CAUTI)

• Ventilator associated pneumonia (VAP)

• C. difficile infection (CDI)

• Surgical site infections (SSI)



Ventilator 
Associated 
Pneumonia 
Prevention

Avoid intubation if possible

Minimize sedation

Spontaneous awakening trials daily

Assess readiness to extubate daily

Facilitate early mobility

Use subglottic suction ports

Avoid vent circuit changes

Elevate the head of bed to 30-45 degrees



Question #1

• Which of the following is the most common HAI in hospitalized 
patients?
• VRE

• MRSA

• C difficile infection

• Candida auris

• Pseudomonas
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Question #2

• Compared to hand sanitizer, soap and water will kill C difficile spores.
• True

• False



Question #2

• Compared to hand sanitizer, soap and water will kill C difficile spores.
• True

• False



Clostridioides difficile infection

• Most commonly reported HAI
• Inappropriate antibiotic use

• Inappropriate testing

• Associated with high morbidity and mortality
• Also associated with high inpatient costs

https://www.cdc.gov/hai/organisms/cdiff/cdiff_infect.html



C. difficile Testing Pearls
ONLY TEST FOR C. difficile IF:
• ≥3 loose/watery stools within 24 hours
AND
• Diarrhea is not due to medications e.g. laxatives, tube feeds

DO NOT TEST FOR C. difficile IF:
• Formed stool
• Patients received laxatives, oral contrast, tube feeds
• Negative C. difficile test within last 7 days
• Positive during the same admission or test for cure

EXCEPTION TO TESTING FOR C. difficile IF:
• During first 3 days of admission and clinical suspicion for CDI is high, test 

immediately



Prevention of C diff Infection

• Reduce unnecessary antibiotic exposure

• Early detection

• Decrease inappropriate testing
• Test only patients who have symptomatic diarrhea with no other alternative 

cause

• However, we should test patients with diarrhea and clinical deterioration



Hospital-Acquired Infections

• Central line-associated bloodstream infection (CLABSI)

• Catheter-associated urinary tract infection (CAUTI)
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Surgical Site Infections

• SSIs occur in 2-5% of patients undergoing inpatient surgery
• 60% of SSIs are preventable

• Associated with increased LOS, cost, and mortality

• Prevention:
• Appropriate peri-operative antibiotic prophylaxis

• Hair removal should be avoided unless it interferes with surgery, otherwise 
should be performed as close to the time of surgery as possible

• Use alcohol-containing pre-operative skin preparatory agents

• Control blood glucose post-operatively



Surgical Site Infections

• Perioperative antibiotic prophylaxis should be discontinued after the 
surgical incision is closed for clean and clean-contaminated 
procedures
• MRSA+ - Vancomycin PLUS cefazolin

• 1 hour before incision

• MSSA+ - Cefazolin
• 15-30 min before incision

• Do not apply topical antimicrobials



MRSA Prevention Strategies

• Daily chlorhexidine gluconate (CHG) bathing in intensive care units

• MRSA decolonization for patients colonized with high risk of infection 
(ie: indwelling lines or catheters)

• Active surveillance testing for high-risk patient populations



MRSA Decolonization Therapy

• Administration of antimicrobial or antiseptic agents to eradicate or 
suppress MRSA carriage
• Intranasal antibiotic or antiseptic (mupirocin, povidone-iodine)

• Topical antiseptic (chlorhexidine)

• Associated with reduction in MRSA carriage, transmission, and 
infection



Million $ Question

What is the cheapest and most effective way to prevent an HAI?





20% increase in hand hygiene 
compliance 

40% reduction in hospital 
acquired infections

Pittet et al, 2000 Switzerland
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