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Clinical Manifestations of CAUTI

» Clinical manifestations vary greatly
» Asymptomatic bacteriuria = overwhelming sepsis
e Symptomatic UTI:

— Lower abdominal, suprapubic, or flank pain

— Systemic symptoms: nausea, vomiting, fever

Urinary Catheter-Related Infection:
Pathophysiology

Organisms enter the bladder by 3 ways:
1) Attime of catheter insertion

2) Through the catheter lumen (from a colonized
drainage bag)

3) Along external surface of the catheter
(migrate along the catheter-mucosal interface)

(Tambyah, Halvorson, Maki. Mayo Clin Proc 1999)

Urinary Catheter-Related Infection:
Background

Urinary tract infection (UTI) causes ~ 35% of hospital-
acquired infections

Most infections due to urinary catheters
Up to 25% of inpatients are catheterized

Leads to increased morbidity and costs

Clinical Pearls: Urinary Catheter

Insert foreign body—>trauma—>infection
Symptoms of UTI hidden by presence of catheter
ABXx delivered to bladder immediately drained away
Bacteriuria is a function of time in SITU

— Single event  (risk <1%)

— 4 days (risk 30%)

— 30 days (risk 95%)

Urinary Catheter-related Infection:
Pathophysiology

Intraluminal Extraluminal
} |

’ Bladder infection with inflammation
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Detrusor spasm Shedding of cells Bacteremia

! !

Leakage Obstruction Fever
(+) UA Hypotension




Prevention of Catheter-Associated UTI

Consequences
Make sure the catheter is indicated

 All catheterized patients colonized after 30 days

» 30% become symptomatic . . .
. Adhere to general infection control principles
* Suprapubic; preferred method for long term use (eg, aseptic insertion, proper maintenance, hand hygiene,
education, feedback)

Remove the catheter as soon as possible

Consider other methods of prevention

UTI Prevention Rule #1: Make Sure the Why are Catheters Used Inappropriately?

Patient Really Needs the Catheter
Perhaps physicians “forget” that their patient has a

Appropriate indications Percent unjustified urinary catheter

Bladder outlet obstruction We determined the extent to which doctors are aware

_ which of their inpatients have catheters
Incontinence and sacral wound

e Surveyed 56 medical teams at 4 sites across US
(Saint S, Wiese J, Amory J, et al. Am J Med 2000)

Urine output monitored

Patient’s request (end-of-life)

During or just after surgery g

(Wong and Hooton - CDC 1983) ﬁ (Jain. Arch Int Med 95)
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One Reason Catheters Are Used Inappropriately Urinary Catheters Often Placed in the
Emergency Department: A National U.S. Study

Level Proportion Unaware Catheters often inserted without clear indications and
of the Catheter may remain in place for convenience rather than medical

Medical students 18% necessity

House officers 25% An Infection Control Nurse: “our other barrier is the
Attendinag physicians 38% Emergency Department and this is where most Foleys

g phys are placed. . . . Doctors forget to look under the sheets to
say, ‘Oh yeah, there’s a Foley there’ and ... the nurses
aren’t going to take the initiative. . . ”

(Saint S, Wiese J, Amory J, et al. Am J Med 2000)
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2009 Prevention of CAUTI HICPAC Guidelines

(Gould et al, Infect Control Hosp Epidemiol 2010; 31: 319-326)

Prevention of Catheter-Associated UTI

Table 2.
A. Examples of Appropriate Indications for Indwelling Urethral Catheter Use *
Patient has acute uninary retention or bladder outlet obs

Need for accurati nts of urinary output in critically ill patients . . .
Periopera ed surgical procedures. Adhere to general infection control principles (eg,

+  Patients undergoing urologic surgery or other surgery on contiguous structures of the aseptic insertion, proper maintenance, hand hygiene,
nitourinary tract education, feedback)
d prolonged duration of surgery (catheters inserted for this reason should be

4 Make sure the catheter is indicated

Remove the catheter as soon as possible

Consider other methods of prevention

To improve comfort for end of life care if needed

Use Aseptic Technique for Catheter
Insertion

, in Clinical L e Hand hygiene before and after
* NEJM Videos in Clinical Medicine: [l placement
— Male Urethral Catheterization
T. W. Thomsen and G. S. Setnik - 25 May, 2006 Aseptic technique and use of sterile
Female Urethral Catheterization equipment
R. Ortega, L. Ng, P. Sekhar, and M. Song - 3 Apr, 2008 ; ; ;

. . . : Sterile gloves, drape, and antiseptic
Goal is to avoid contamination of the sterile catheter solution for periurethral cleaning
during the insertion process
Should not assume that the healthcare workers inserting Use the appropriate catheter size

urinary catheters know how to do so

Proper Maintenance

Enhance urine flow

e Keep the urinary system closed

Early signs of disrupted flow

Feel pressure or pain bladder or abdominal area
when the bag is overly full

— No kinking of the catheter Signs of autonomic dysreflexia (beads of sweat on
brow,hypertension)

— Drainage bag should be lower — Check kinks, twists or blockage
than the bladder : High fluid intake -> flush bacteria

Older adults often dehydrated

2 day 1&O to see intake pattern

» Make sure flow is unobstructed:

— Regularly empty the bag




Prevention of Catheter-Associated UTI

Make sure the catheter is indicated

Adhere to general infection control principles (eg,
aseptic insertion, proper maintenance, hand hygiene,
education, feedback)

Remove the catheter as soon as possible

Consider other methods of prevention

Disrupting the Lifecycle of the Urinary Catheter

1. Preventing Unnecessary and Improper Placement

4. Preventing
Catheter
Replacement

2. Maintaining
Awareness &
Proper Care of
Catheters

3. Prompting Catheter Removal

(Meddings. Clin Infect Dis 2010)

Prevention of Catheter-Associated UTI

Make sure the catheter is indicated

Adhere to general infection control principles (eg,
aseptic insertion, proper maintenance, hand hygiene,
education, feedback)

Remove the catheter as soon as possible

Consider other methods of prevention

A Systems Solution: Timely Removal of
Indwelling Catheters

» 14 studies have evaluated urinary catheter reminders and
stop-orders (written, computerized, nurse-initiated)

— Significant reduction in catheter use (~2.5 days)
— Significant reduction in infection (~50%)

— No evidence of harm (ie, re-insertion)

(Meddings J et al. Clin Infect Dis 2010)

Disrupting the Lifecycle of the Urinary Catheter

1. Preventing Unnecessary and Improper Placement

4. Preventing
Catheter
Replacement

2. Maintaining
Awareness &
Proper Care of
Catheters

3. Prompting Catheter Removal

(Meddings. Clin Infect Dis 2010)

Prevention of CAUTI using Antimicrobial
Catheters

Different antimicrobial urinary catheters have
been evaluated in patients:

Q Silver (either alloy or oxide)

U Nitrofurazone-releasing




Cochrane Review of Antimicrobial Catheters
(Schumm & Lam. Cochrane Database 2008)

» 23 trials involving 5236 hospitalized adults in 22 parallel
group trials met inclusion criteria

Conclusions: “...Silver alloy (antiseptic) coated or
nitrofurazone-impregnated (antibiotic) urinary catheters
might reduce infections in hospitalised adults ... but the
evidence was weak.”

“Larger, more scientifically rigorous, trials are needed on
whether catheters impregnated with antibiotics or
antiseptics reduce infection.”

Measure the Impact

» Patient care
— Catheter-associated UTI reduced by 53%
— CA-UTI complicated by BSI reduced by 86%

* Drug resistance
— Little change in resistance patterns

Other Methods for Preventing CA-UTI

 Alternatives to the indwelling catheter
—Bladder ultrasound
—Intermittent catheterization

—Condom catheter

New Anti-infective Catheter Technology

« Silver alloy-hydrogel coating on
standard latex (or silicone) catheter

» Hydrogel provides a lubricious coating
that

« Silver alloy ions have sustained

8 Center Trial of Antimicrobial Catheters
(http://www.hta.ac.uk/1536)
Coordinating Center: University of Aberdeen

Compare standard catheters with either silver or
nitrofurazone for short-term catheterization

Also looking at costs and QALY’s

Funded by the UK NHS Health Technology Assessment
Programme

Website indicates the paper is at the “editorial review
stage” (as of 8 April 2012)

Recent Guidelines on CAUTI
Prevention




Strategies 1o Prevent Catheter- Associated
Infections in Acute Care H i ;
o Diiagrosis, Prevention, and Treitment of Catheter

Associsted Urinary Trac Infection i Adules:
2009 Imtermational Climscal Practice Guidelines
from the Infectious Discases Socly of America

HICPAC

HEALTHCARE INFECTION CONTROL
PRACTICES ADVISORY COMMITTEE

GUIDELINE FOR PREVENTION OF CATHETER-
AssOCIATED URINARY TRACT INFECTIONS 2009
Caralyn V. Gould, MD, MSCR '; Craig A. Umscheid, MD, MSCE *; Rajender K. Agarwal,

MD. MPH ?; Gretchen Kuntz, MSW, MSLIS ?; David A. Pegues, MD * and the
Health Infection Control Practi Advisory Committee (HICPAC)

http://www.cdc.gov/hicpac/pdf/CAUTI/CAUTIguideline2009final.pdf
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CAUTI Prevention: Concise Summary of
Recommendations

Adherence to infection control principles (eg, aseptic
insertion, proper maintenance, education) is important

Bladder ultrasound may avoid indwelling catheterization
Condom or intermittent catheterization in appropriate pts
Do not use the indwelling catheter unless you must !
Early removal of the catheter using reminders or stop-

orders appears warranted e
(Saint et al. Jt Comm J Qual Saf 2009)

“ABCDE"

Adherence to infection control principles (eg, aseptic
insertion, proper maintenance, education) is important

Bladder ultrasound may avoid indwelling catheterization
Condom or intermittent catheterization in appropriate pts
Dol not use the indwelling catheter unless you must !
Early removal of the catheter using reminders or stop-

orders appears warranted e
(Saint et al. Jt Comm J Qual Saf 2009)

Regularly Using to Prevent CAUTI: 2005 vs. 2009
(Krein et al. J Gen Intern Med Dec 2011)

Stabilize all urinary catheters

* Reduce adverse events:
— Accidental dislodgment

— Excess traction of tubing or drainage bag
* Tissue trauma, inflammation

» Unintentional motion
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ENTRY PQINTS FOR BACTERIA

1. URETHRAL MEATUS
(EXTRALUMINAL)
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2. JUNCTION BETWEEN CATHETER g n% T His

AND COLLECTION TUBE
(INTRALUMINAL)

4 3. DRAINAGE PORT
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FIGURE 31-2. Entry points for bacteria causing catheter-
associated urinary tract infection.




