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Decision to order a test should be guided by:

Careful clinical 
evaluation

Recognition of a 
clinical 

syndrome

Likelihood of the 
patient having 
the condition 



Diagnostic Stewardship

Ordering (Pre-
analytic)

• High pretest 
probability

Collection 
(Pre-analytic)

• Sample 
collection 
and 
transport

Processing 
(Analytic)

• Adjunctive 
lab tests to 
determine 
colonization 
vs infection

Reporting 
(Post-analytic) 

• Report to 
guide 
practice



Diagnostic Stewardship Goals

REDUCE FALSE-
POSITIVE RESULTS

1

REDUCE OVER-
DIAGNOSIS

2

IDENTIFY TRUE-
POSITIVES

3



CAUTI



Guiding Principles

Insert only when 
clinically indicated

Practice aseptic 
technique while 
inserting

Take good care of it
Get it out when no 
longer needed



Urinary catheter harms are more than 
CAUTI

Urinary 
Catheter 

Harm

CAUTI

↑LOS

Patient 
dignity

Trauma

Immobility

PI

VTE

Falls

MDROs

Saint S, Ann Intern Med 2002;137



What does YOUR 
policy say about 
indications for a 
urinary catheter?



Indications: can we 
challenge any of these?

• Perioperative use for selected 
procedures (e.g., urologic, large 
volume infusions, intraoperative 
monitoring)

• Hourly assessment of urine output 
in ICU

• Acute urinary retention or 
obstruction

• Open pressure sores or skin grafts

• End of life comfort care at request 



Alternatives to Indwelling Catheters

Pictures are not intended to imply recommendations for specific products or brands. 

Male, female urinals
Male external catheters

Intermittent straight 
catheters

Bedside 
commode

Incontinence care supplies

Bladder ultrasound

Scale



Foley 
alternatives



Two-person 
insertion



Nurse-driven 
protocol (for 
real)



Change Idea: 
remove urinary 
insertion kits from 
supply carts



GET Creative TO ENGAGE STAFF
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White Boards
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Best Practice Example



Urine Handling after Collection (w/in 2 hrs. of collection)

• Refrigeration (2°C-8°C) • Preservation

Limitations: designated refrigerators not always 
available; temperature monitoring requirements; 
space; funding

Preservative maintains original organism 
load for 72h at room temperature



Reflex Urine Culturing

• Involves screening urine samples with a urinalysis (UA) first

• Urine is processed for culture only if pre-defined criteria are met

Examples of Triggers for reflexive urine cultures:
Leukocyte Esterase – moderate to large
Nitrite – positive
WBC - ≥5-10 per hpf
Bacteria - positive



CultureofCulturing-
Fakih.pdf

file:///C:/Users/Barb%20DeBaun/Documents/Alabama%20IP%20Bootcamp%202021/CultureofCulturing-Fakih.pdf
file:///C:/Users/Barb%20DeBaun/Documents/Alabama%20IP%20Bootcamp%202021/CultureofCulturing-Fakih.pdf


CLABSI



What is a 
central line?



CLABSI 
Prevention

•Clinical Indication

• Insertion Technique

•Maintenance

•Culturing Practices

•Removal when no 
longer indicated



Alternatives to central lines
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3

1 = 60%

2 = 12%

3 = <1%

Unknown = 28%

Safdar N, Maki DG. The pathogenesis of catheter-related bloodstream infection with noncuffed short-term central venous 
catheters. Int Care Med. 2004;30:62-67.

Skin organisms
   Endogenous
      Skin flora

   Extrinsic
      HCW hands

      Contaminated disinfectant

Contaminated
catheter hub
   Endogenous
      Skin flora

   Extrinsic
      HCW hands

Contaminated
Infusate
   Extrinsic

      Fluid

      Medication

   Intrinsic

      Manufacturer

Hematogenous
   from distant infection

Skin

Vein

Fibrin sheath,
thrombus

Source: Amy Nichols UCSF



Education and Insertion Bundles: Hand Hygiene, Maximal Barrier Precautions, 
CHG use, Optimal Site Selection, Observers, Checklists and Kits

Strategies for CLABSI Prevention 

1

Maintenance Bundles: CHG Bathing, Dressing, Connector and 
Tubing Protocols, Port Protectors, Assessing Catheter Necessity2

Vascular Access Teams and Nurse/Patient Ratios3

Daily Rounding and Auditing4



Standardize insertion process

Implement 
insertion checklist

Implement ‘stop 
the line’

Optimal site and 
device selection

Hand hygiene and 
aseptic technique

Skin antisepsis with 
2% chlorhexidine 
gluconate (CHG)



Review line necessity daily

Does the patient have a central line and if so, WHY?

WHO assesses? WHEN? HOW?

Incorporate into workflow

Multidisciplinary rounds and huddles



Standardize maintenance process

BUNDLE ELEMENTS 
TOGETHER

INCORPORATE INTO 
DAILY ASSESSMENT

SCRUB THE HUB BLOOD CULTURE 
COLLECTION





Make “scrub the hub” 
observable: UC Irvine 
Approach to scrubbing 
the hub is  ‘1,2,3…count 
with me’ 



Beyond the Bundles

Impregnated 
dressings

Bathing with 
antiseptic 

agents

Non-suture 
securement

Antimicrobial 
impregnated 

catheters

Involve 
patients and 

families



Are Cultures Drawn From CVC More Likely to Be Contaminated 
Than Cultures Obtained Via Venipuncture?  YES.

Author Journal Year Comment

Tonnesen JAMA 1976 8% discordance: peripheral blood vs catheter

Felices Crit Care Med 1979 6.5% discordance: peripheral blood vs catheter

Bryant Am J Clin Path 1987
18% contamination rate, 83% of (+) Cx from catheters were 

contaminants

Souvenir J Clin Micro 1998 2.0% vs 1.7% contamination rate (P=0.46)

DesJardin Ann Intern Med 1999 9.1% False (+)

Ramsook ICHE 2000 3.4% vs 2.0% contamination rate (P=0.04)

Everts J Clin Micro 2001 3.8% vs 1.8% contamination rate (P=0.001)

Norberg JAMA 2003 9.1% vs 2.8% contamination rate (P<0.001)



“
False Positive CLABSI Reporting 

(CMS NHSN Surveillance Definition LCBI1)

30% of reported CLABSIs were 

suspected to represent blood culture 

contamination1

45% of reported CLABSIs most likely 

represented contaminated blood cultures 

rather than true CLABSIs”2

1Boyce et al, ICHE 2010
2Shuman, EK et al. ICHE 2010



“

1Garcia et al,  AJIC, March 2018

False Positive CLABSI Reporting 
(CMS NHSN Surveillance Definition LCBI1)

60% of Infection Preventionist 

responders from 90 hospitals surveyed 

believe some reported CLABSIs were 

actually false positives due to blood 

culture contamination.”1



Evidence-Based Solutions
Patient Selection Blood cultures should only be performed in patients with a reasonable likelihood of bacteremia/fungemia

Skin Disinfection Use a CHG and alcohol-containing disinfectant to scrub the phlebotomy site; allow for adequate drying time

Blood Culture Bottle Top Disinfection Disinfect blood culture vial caps with alcohol

Consideration Leave an IPA pad on top of the BC bottle until ready to inoculate with blood; IPA takes 5 seconds to dry

Phlebotomy Site
Do not draw blood cultures through indwelling vascular catheters unless the catheter is thought to be the source of 

sepsis; draw a second set from a peripheral venipuncture; consider time to positivity

Sets Always draw two sets from different sites

Volume Is the single most important factor for organism detection

Standardized Kits Use of standardized kits and procedures has proven helpful in preventing contamination

Phlebotomy Teams Educate and train individuals who perform blood cultures in aseptic technique

Surveillance and Feedback Monitor blood culture contamination and provide data to individuals and patient care units

Multidisciplinary Teams Sustained improvement in blood culture contamination is best achieved through a team approach

Initial Specimen Diversion Device Use of ISDD has been shown to decrease contamination rates to less than 1%



C. difficile 



Clostridium or 
Clostridioides difficile

•Gram positive

•Spore forming

•Toxin producer



What is 
living in our 
intestines?



C. difficile: primary drivers

Antimicrobial 
stewardship

Rapid 
identification and 

diagnosis

Prevention of 
transmission



CDI Diagnostic 
Stewardship
• Considering CDI only if it makes clinical sense

• Abdominal pain

• Infectious symptoms

• Unexplained loose stools (3 in 24 hours)

• Only sending stools if

• Unformed

• No other explanation of loose stools

• Laxatives, stool softeners, enemas, 
tube feeds

• Interpreting lab results, but not letting the lab 
make the diagnosis of CDI

• Recognition that + Lab ID is for data 
collection and not for diagnosis!

44



CDI Studies that included data

• 35% to 50% of patients 
tested for C. difficile do not 
have clinically significant 
diarrhea

• 20% to 40% of patients 
recently received a laxative



90% of 
hospital-

onset 
diarrhea is 

due to: 

Tube feeding

Laxatives/stool softeners

Enemas

Medications

Other infections

Underlying disease



Diarrhea 
Decision Tree

47



Diarrhea 
Decisions





The Brecher 
Guidelines

• If it ain’t loose 
it’s of no use

• If the stick falls, 
test them all

• If the stick 
stands, the test is 
banned 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn.pixabay.com%2Fphoto%2F2017%2F09%2F03%2F15%2F45%2Ficed-coffee-2710815_960_720.jpg&imgrefurl=https%3A%2F%2Fpixabay.com%2Fimages%2Fsearch%2Fvanilla%2F&docid=AmTlTU1iwBVrXM&tbnid=IRWz5Fo20WoYrM%3A&vet=10ahUKEwjDxoafncfkAhXC6Z4KHbJDA0MQMwhuKAwwDA..i&w=960&h=640&bih=751&biw=1536&q=stick%20in%20chocolate%20milkshake&ved=0ahUKEwjDxoafncfkAhXC6Z4KHbJDA0MQMwhuKAwwDA&iact=mrc&uact=8




Bristol Stool Charts and Tarts



EHR Automatic Cancellation



Does your lab include C. difficile in 
the ‘stool panel’? 



Surgical Site Infections



SSI: Background

• More than 15 million surgeries are 
performed in the US every year

• The US population is at increasing 
risk for a surgical site infection (SSI)
• 8.3 % of US population has 

diabetes; 79 million are pre-
diabetic

• 35.7% of the US population is 
obese



SSI: The Problem

• 3-16% of patients undergoing 
surgery experience a major 
complication

• An SSI extends length of stay 
(7-10 days) and adds $3,000 
to $29,000 

• 75% of deaths in patients with 
an SSI are attributable directly 
to the SSI



Most Common 
Culprits 

• Staphylococcus aureus and 
coagulase negative staphylococci 
are most associated with SSI’s

• Pathogens vary by procedure

• Costs can exceed $90,000 per 
infection when the SSI involves a 
prosthetic joint implant or 
antimicrobial resistant organism 



HICPAC Strength of Evidence Categories

59

Category IA A strong recommendation supported by high- to moderate-quality 
evidence suggesting net clinical benefits or harms. 

Category IB A strong recommendation supported by low-quality evidence suggesting 
net clinical benefits or harms, or an accepted practice, supported by low-
to very low-quality evidence. 

Category IC A strong recommendation required by state or federal regulation. 

Category II A weak recommendation supported by any quality evidence suggesting a 
tradeoff between clinical benefits and harms. 

No recommendation/unresolved issue An unresolved issue for which there is either low- to very low-quality 
evidence with uncertain tradeoffs between benefits and harms or no 
published evidence on outcomes deemed critical to weighing the risks 
and benefits of a given intervention. 



SSI Resource –
Supplemental 
Guidance

Gwen Borlaug, CIC, MPH, FAPIC
Director, HAI Prevention Program

Wisconsin Division of Public Health
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Interventions for ALL Procedures



Additional 
Interventions

62

• Staphylococcal screening and decolonization

• Blood transfusion

• Systemic immunosuppressive therapy, intra-
articular corticosteroid injection, 
anticoagulation, orthopedic space suits, and 
biofilms

Prosthetic joint

• Mechanical bowel preparation with 
antibiotics

Colorectal



The hair covering 
debacle

•Moderate 
Evidence



Staff hair containment does matter



Creative 
approaches to 
traffic control 





MRSA Bloodstream 
Infection 





MRSA Bacteremia: Prevention

Reduced transmission

• Hand hygiene, isolation precautions, aseptic technique

• Prevention bundles

• Environmental cleaning

Reduced colonization

• Decolonization with CHG bathing ± mupirocin

• Screening for MRSA carriers with later isolation vs. universal decolonization

Reduced ecologic pressure to develop resistance

• Antimicrobial stewardship interventions



CHG Daily ‘Bathing’

• Various outcomes assessed in clinical studies:

• MDRO (MRSA, VRE) acquisition

• MDRO infection

• CLABSI

• Hospital-associated bloodstream infection (BSI)

• Catheter-associated UTI (CAUTI)

• VAP

• C. difficile

• Blood culture contamination





HAI Summary



• Barbara DeBaun, MSN, RN, CIC

• bdebaun@cynosurehealth.org
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