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Urinary Catheter-Related Infection:Urinary Catheter Related Infection: 
Background

• Urinary tract infection (UTI) causes ~ 35% of hospital-
i d i f tiacquired infections

• Most infections due to urinary cathetersMost infections due to urinary catheters

• Up to 25% of inpatients are catheterizedp p

• Leads to increased morbidity and costs
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Clinical Manifestations of CAUTI

• Clinical manifestations vary greatlyClinical manifestations vary greatly

• Asymptomatic bacteriuria  overwhelming sepsis

• Symptomatic UTI:   

L bd i l bi fl k i– Lower abdominal, suprapubic, or flank pain

– Systemic symptoms: nausea vomiting feverSystemic symptoms: nausea, vomiting, fever
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Clinical Pearls:  Urinary Catheter
• Insert foreign body—>trauma—>infection

S t f UTI hidd b f th t• Symptoms of UTI hidden by presence of catheter
• ABx 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:y
Pathophysiology

Organisms enter the bladder by 3 ways:

1)  At time 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)(migrate along the catheter-mucosal interface)

(Tambyah, Halvorson, Maki. Mayo Clin Proc 1999)
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Urinary Catheter-related Infection:y
Pathophysiology

Intraluminal Extraluminal

Bladder infection with inflammation

Detrusor spasm Shedding of cells     Bacteremiap g

Leakage Obstruction FeverLeakage Obstruction Fever
(+) UA Hypotension
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Consequences

• All catheterized patients colonized after 30 days
• 30% become symptomatic
• Suprapubic; preferred method for long term usep p ; p g

Prevention of Catheter-Associated UTIPrevention of Catheter-Associated UTI

• Make sure the catheter is indicated

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

• Remove the catheter as soon as possible

• Consider other methods of prevention
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UTI Prevention Rule #1:  Make Sure the 
Patient Really Needs the Catheter

Appropriate indications

• Bladder outlet obstruction

I ti d l d• Incontinence and sacral wound

• Urine output monitoredUrine output monitored

• Patient’s request (end-of-life) 

• During or just after surgery
(Wong and Hooton - CDC 1983) (Jain. Arch Int Med 95)
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Why are Catheters Used Inappropriately?

• Perhaps physicians “forget” that their patient has aPerhaps physicians forget  that their patient has a 
urinary catheter

• We determined the extent to which doctors are aware 
which of their inpatients have cathetersp

• Surveyed 56 medical teams at 4 sites across US
(Saint S, Wiese J, Amory J, et al.  Am J Med 2000)
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One Reason Catheters Are Used Inappropriately

(Saint S, Wiese J, Amory J, et al.  Am J Med 2000)
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Urinary Catheters Often Placed in the 
Emergency Department: A National U.S. Study

• Catheters often inserted without clear indications and 
may remain in place for convenience rather than medical y p
necessity

• An Infection Control Nurse:  “our other barrier is the 
Emergency Department and this is where most Foleys 
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. . .  ”
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2009 Prevention of CAUTI HICPAC Guidelines
(Gould et al, Infect Control Hosp Epidemiol 2010; 31: 319-326)
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Prevention of Catheter-Associated UTIPrevention of Catheter-Associated UTI

• Make sure the catheter is indicated

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

• Remove the catheter as soon as possible

• Consider other methods of preventionConsider other methods of prevention
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Use Aseptic Technique for Catheter 
Insertion

• NEJM Videos in Clinical Medicine:

Male Urethral Catheterization– Male Urethral Catheterization
T. W. Thomsen and G. S. Setnik - 25 May, 2006 

F l U th l C th t i ti– Female Urethral Catheterization
R. Ortega, L. Ng, P. Sekhar, and M. Song - 3 Apr, 2008 

• Goal is to avoid contamination of the sterile catheter 
during the insertion process

• Should not assume that the healthcare workers inserting 
urinary catheters know how to do sourinary catheters know how to do so
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Proper Insertion Techniquep q

• Hand hygiene before and afterHand hygiene before and after 
placement

• Aseptic technique and use of sterile 
equipmentequipment

• Sterile gloves, drape, and antiseptic g , p , p
solution for periurethral cleaning

• Use the appropriate catheter size
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Proper Maintenance

• Keep the urinary system closedp y y

• Make sure flow is unobstructed:

– No kinking of the catheterNo kinking of the catheter

– Drainage bag should be lowerDrainage bag should be lower 
than the bladder

– Regularly empty the bag
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E h i flEnhance urine flow

• Early signs of disrupted flow
• Feel pressure or pain bladder or abdominal area• Feel pressure or pain bladder or abdominal area 

when the bag is overly full
• Signs of autonomic dysreflexia (beads of sweat on• Signs of autonomic dysreflexia (beads of sweat on 

brow,hypertension)
• Check kinks twists or blockage• Check kinks, twists or blockage
• High fluid intake -> flush bacteria

Old d lt ft d h d t d• Older adults often dehydrated
• 2 day I&O to see intake pattern



Prevention of Catheter-Associated UTIPrevention of Catheter-Associated UTI

• Make sure the catheter is indicated

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

• Remove the catheter as soon as possible

• Consider other methods of preventionConsider other methods of prevention
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A Systems Solution: Timely Removal of 
Indwelling Catheters

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

– 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)
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Disrupting the Lifecycle of the Urinary Catheter

1.  Preventing Unnecessary and Improper Placement
1

4 2
2.  Maintaining 
Awareness & 
P C f

4.  Preventing 
Catheter 

Proper Care of 
Catheters

Replacement

3

3.  Prompting Catheter Removal 
(Meddings. Clin Infect Dis 2010)

21

Disrupting the Lifecycle of the Urinary Catheter
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Prevention of Catheter-Associated UTIPrevention of Catheter-Associated UTI

• Make sure the catheter is indicated

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

• Remove the catheter as soon as possible

• Consider other methods of preventionConsider other methods of prevention
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Prevention of CAUTI using Antimicrobial 
Catheters

Different antimicrobial urinary catheters have 
been evaluated in patients:been evaluated in patients: 

 Silver (either alloy or oxide) Silver (either alloy or oxide)

 Nit f l i Nitrofurazone-releasing 
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Cochrane Review of Antimicrobial Catheters
(S h & L C h D t b 2008)

23 trials involving 5236 hospitalized adults in 22 parallel

(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 cathetersnitrofurazone impregnated (antibiotic) urinary catheters 
might reduce infections in hospitalised adults … but the 
evidence was weak.”evidence was weak.

• “Larger, more scientifically rigorous, trials are needed on g , y g ,
whether catheters impregnated with antibiotics or 
antiseptics reduce infection.”
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New Anti-infective Catheter TechnologyNew Anti-infective Catheter Technology

• Silver alloy-hydrogel coating on 
t d d l t ( ili ) th tstandard latex (or silicone) catheter

• Hydrogel provides a lubricious coatingHydrogel provides a lubricious coating 
that prevents encrustation

• Silver alloy ions have sustained 
antiseptic effectsantiseptic effects

Measure the ImpactMeasure the Impact
• Patient carePatient care

– Catheter-associated UTI reduced by 53%
– CA-UTI complicated by BSI reduced by 86%CA UTI complicated by BSI reduced by 86%

• Drug resistance
Little change in resistance patterns– Little change in resistance patterns

8 Center Trial of Antimicrobial Catheters
(htt // ht k/1536)

C di ti C t U i it f Ab d

(http://www.hta.ac.uk/1536)

• Coordinating Center: University of Aberdeen

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

Al l ki t t d QALY’• Also looking at costs and QALY’s

• Funded by the UK NHS Health Technology AssessmentFunded by the UK NHS Health Technology Assessment 
Programme

W b it i di t th i t th “ dit i l i• Website indicates the paper is at the “editorial review 
stage” (as of 8 April 2012)
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Other Methods for Preventing CA-UTI

Al i h i d lli h

Other Methods for Preventing CA UTI

• Alternatives to the indwelling catheter

– Bladder ultrasound

– Intermittent catheterization

– Condom catheter
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Recent Guidelines on CAUTI 
Prevention
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htt // d /hi / df/CAUTI/CAUTI id li 2009fi l dfhttp://www.cdc.gov/hicpac/pdf/CAUTI/CAUTIguideline2009final.pdf
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CAUTI Prevention: Concise Summary of 
R d tiRecommendations

• 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

(Saint et al. Jt Comm J Qual Saf 2009)
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“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 

• Do not use the indwelling catheter unless you must !

• Early removal of the catheter using reminders or stop-
orders appears warranted

(Saint et al. Jt Comm J Qual Saf 2009)
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Regularly Using to Prevent CAUTI: 2005 vs. 2009
(K i l J G I M d D 2011)(Krein et al. J Gen Intern Med Dec 2011)
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St bili ll i th tStabilize all urinary catheters

• Reduce adverse events:
– Accidental dislodgment
– Excess traction of tubing or drainage bag

• Tissue trauma, inflammation

• Unintentional motion



Protocol inspection: 導尿管I
1. 除非絕對必需，導尿管使用應儘量減少

2 存留導尿管若不需要儘可能早期拔除 但須由醫2. 存留導尿管若不需要儘可能早期拔除，但須由醫
師決定

3. 以無菌技術操作導尿管置放，使用無菌的器械及3. 以無菌技術操作導尿管置放，使用無菌的器械及
不要傷及泌尿道。在不會漏尿的前提下，使用最小
的導尿管，以及減少尿道與膀胱的創傷避免泌尿
道黏膜創傷道黏膜創傷

4. 固定好導尿管。固定時不要拉緊導尿管，男生可固
定在下腹部 女生則固定在大腿 以減少拉扯導尿定在下腹部，女生則固定在大腿，以減少拉扯導尿
管所造成的創傷

Protocol inspection: 導尿管II
5. 保持密閉式的導尿管系統，不可打開導尿管及導管的交

接處 尿液標本取法：先以管夾夾住導尿管一段時間後接處。尿液標本取法：先以管夾夾住導尿管一段時間後，
以碘酒及酒精消毒導尿管再以空針接21-25號針頭抽取
之

6. 不建議常規地對導尿管灌注(irrigation)
7. 當病人換床或換至輪椅時，必須保持尿液的流暢及尿液當病人換床或換至輪椅時，必須保持尿液的流暢及尿液

的重力關係。不要讓尿袋，尿管接觸地板，或輪椅的輪子
。

皂 清洗會陰部並擦乾 使 痱 粉8. 每天以肥皂水清洗會陰部並擦乾之。不要使用痱子粉，
因為會污染到尿道口。每次上完廁所應清洗尿道口-導尿
管的接觸面管的接觸面

Protocol inspection: 導尿管IIIp 導尿管

9. 不要在固定的時間內常規的更換導尿管。每天須 評估導
尿管的暢通性 除非導尿管漏尿 阻塞或 導尿管內有凝尿管的暢通性。除非導尿管漏尿、阻塞或 導尿管內有凝
結物，否則不必更換導尿管

10 在病人的生理狀況准許下 鼓勵病人多攝取水分 以達到10.在病人的生理狀況准許下，鼓勵病人多攝取水分，以達到
「自然」沖洗導尿管系統

11 教導病人及其照顧者 在操作導尿管及固定導管的前後11.教導病人及其照顧者，在操作導尿管及固定導管的前後
必須洗手

12.使用病人專用的容器(貼上標籤)，以傾倒尿袋內的尿液清使用病 專用 容器(貼 標籤)，以傾倒尿袋 尿液清
洗並保持容器的乾淨。

Protocol inspection: 導尿管IVp

13 若病人需長期留置導尿管 可考慮間斷性導尿13.若病人需長期留置導尿管，可考慮間斷性導尿
(intermittent catheterization)，訓練膀胱及使用尿套

14 倒尿袋中尿液出口勿接觸尿壺或便盆 倒完尿後尿14.倒尿袋中尿液出口勿接觸尿壺或便盆，倒完尿後尿
袋之出口立刻關閉避免逆行性感染

15 放置導尿管的病人 有感染者與未感染者不可住同15.放置導尿管的病人，有感染者與未感染者不可住同
一室或鄰近之床位，以避免交互感染

多謝聆聽多謝聆聽
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