
Challenges in Clinical Translation

Jennifer Meddings MD, MSc
CAUTI Technology Workshop

March 12, 2019

Disclaimer: The views expressed in this presentation are my own, and do not represent the 
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• My Background in CAUTI prevention

• Facility-related Challenges to Clinical Translation 
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• Measurement-related challenges to Clinical Translation

• Expect a priority change from “CAUTI Prevention” to “Safer 
Urinary Management”… preventing urinary harms other than 
CAUTI

• CAUTI prevention in the world of imperfect urinary catheters



My Background in CAUTI Prevention

Clinician: Physician, General Internal Medicine & Pediatrics
University of Michigan (Michigan Medicine)
Ann Arbor VA Medical Center
Hospitalized adults (for heart failure, pneumonia, etc)
Outpatient adults & kids (many with chronic disease)
CAUTI prevention committee for ~10 years



My Background in CAUTI Prevention
Investigator:  Preventing CAUTI and Pressure Ulcers

• Impact of “Value-based purchasing” programs for Medicare that use 
public reporting and Medicare payment changes/penalties 

• Developing, implementing, and evaluating clinical interventions in the 
acute-care (ICU and non-ICU) and nursing home settings:

• Interventions to reduce inappropriate catheter use and increase 
aseptic insertion/maintenance: reminders/stop orders, bundles, 
human factors designed catheter kits, socioadaptive strategies 
for changing clinician practice 
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Investigator:  Preventing CAUTI and Pressure Ulcers

• Impact of “Value-based purchasing” programs for Medicare that use 
public reporting and Medicare payment changes/penalties 

• Developing, implementing, and evaluating clinical interventions in the 
acute-care (ICU and non-ICU) and nursing home settings:   

• Interventions to reduce inappropriate catheter use and increase 
aseptic insertion/maintenance: reminders/stop orders, bundles, 
human factors designed catheter kits, socioadaptive strategies 
for changing clinician practice

• My team has a provisional patent for a device to improve aseptic 
insertion of urinary catheters, and has applied for device patent to 
reduce hospital-acquired pressure ulcers. None discussed today.

• My team and I have NO associations with any companies, have no 
ownership in a commercial entity, and receive no royalties.



Facility-related Challenges to Clinical Translation 
• Hospitals and Nursing Homes have CAUTI and urinary 

catheter use publicly reported - no exceptions, even in 
patients in a study of new devices. 

• The same CAUTI data is used in 2 different Medicare programs 
for assessing hospital complication penalties  - as a reduction in 
ALL Medicare payments received by hospital. 

• Hospitals and Nursing Homes often have several levels of 
review and approval needed for device studies:  

• IRB (of individual facilities, and/or multi-site IRB)
• Multiple committees: CAUTI prevention/policy, Compliance, BME
• Nursing Research and Translation Committee:  Nurse leadership 

and unit-level approval (even for surveying nurse)
• Nursing home ownership/administration - many nursing homes 

are now in chains, with additional layers of oversight



Facility-related Challenges to Clinical Translation 
• Many competing priorities, even within safety/quality arena!

• Sepsis early recognition/management
• Fall prevention
• Delirium prevention
• CLABSI prevention
• Surgical Site Infection prevention
• C. Difficile prevention
• Reduce readmissions to the hospital
• Manage high occupancy of ER and inpatient beds
• ICU care bundles including early patient mobility
• CAUTI prevention may be priority #10



Facility-related Challenges to Clinical Translation 
• Is CAUTI or urinary catheter use still a problem for that specific 

Hospital, unit, or nursing facility? 
• Hospitals: ~15-20% patients with urinary catheters during 

hospitalization….but most are in the ICU or OR
• 5-10% in non-ICU setting in many hospitals, but 

40-80% in the ICU setting
• Nursing homes have been using fewer urinary 

catheters for years compared to hospitals, so 
expect ~5% catheterized & usually prolonged use

• Some hospitals have been very successful already in 
reducing urinary catheter use and CAUTI

• Multiple or changing electronic health records for data review



Facility-related Challenges to Clinical Translation 



Clinician-related Challenges to Clinical Translation 
• High turnover in many hospitals and nursing homes: 

• Hmm, the people who finally approved your study, and 
championed it have disappeared….and new person is 
overwhelmed with learning job!

• Physicians now often work with shift schedule rather than 
weeks-month - harder to get multiple data points per physician! 

• Most patients who received urinary catheters were NOT admitted 
primary for urinary catheter need….they were admitted for 
“bigger” problem(s) like heart failure, sepsis, or pneumonia, and 
the need for urinary catheter came up as an “extra” decision 
during the busy hospitalization…while trying to treat or diagnosis 
another problem.  



Clinician-related Challenges to Clinical Translation 
• Catheters often ordered by physicians or routine surgery 

protocol, but are placed/removed by nurses. 

• Nurse scope of practice/protocols for catheter care are highly 
regulated - expect nurses to be reluctant about a project that 
changes their usual insertion/maintenance steps/supplies. 

• A “study” urinary catheter can get removed for reasons of:

• Patient no longer has an appropriate indication for indwelling 
catheter, so alternative non-indwelling product is used by 
nursing protocol (usually no orders required!) 

• Has been in more than 7-14 days, and UTI suspected so 
fresh catheter placed before urine culture sample obtained



Patient-related Challenges to Clinical Translation 
• Patients for whom urinary catheters are commonly placed tend to 

be older, frail, with complex medical issues. 
• Harder to consent ICU patients and nursing home residents 

for studies related to communication and cognitive 
challenges. 

• Guardians/Family often NOT physically on site to discuss or 
sign a consent. 

• VERY difficult logistically to collect clean-catch urine 
specimens due to incontinence rates, difficulty following 
instructions, mobility limitations.

• Nurses are busy enough with other tasks - have a 
place for collecting research specimens that is not 
dependent on the busy bedside nurse!

• Men and women have different UTI risks and urinary microbiomes!



Measurement Challenges to Clinical Translation 
Which CAUTI outcome is the study outcome?

• The National Healthcare Safety Network (NHSN) symptomatic 
CAUTI surveillance event used for public reporting/hospital 
penalty:  standard collection by hospital infection preventionist, 
using CDC criteria…but  fever qualifies for CAUTI even if have 
another diagnosis (e.g., pneumonia) causing fever. 

• Clinician-diagnosed/treated CAUTI - is only reliably measured 
using chart abstraction which is resource intensive (NOT 
reliably measured in claims data!)

• Asymptomatic bacteriuria does NOT = symptomatic CAUTI

Beware that CDC surveillance as well as acute-care (IDSA) and 
nursing home (McGeer’s) clinical definitions for CAUTI can change
during your project.   



Heads up: expect priority change by funders and regulators                                              
from “CAUTI Prevention” to “Safer Urinary Management”



MANY Urinary Catheter Complications

Link to access “Figure 1. Infectious and non-infectious urinary 
catheter complications”: https://qualitysafety.bmj.com/
content/qhc/28/1/56/F1.large.jpg

https://qualitysafety.bmj.com/content/qhc/28/1/56/F1.large.jpg
https://qualitysafety.bmj.com/content/qhc/28/1/56/F1.large.jpg








Link to access “Figure 2. Percentage of 2076 Patients Reporting 
Infectious or Noninfectious Complications During the Month After 
Urethral Catheter Insertion”:   https://jamanetwork.com/journals/
jamainternalmedicine/fullarticle/2686144

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2686144
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2686144


CAUTI prevention in the world of imperfect catheters

That is, what you should know about what hospitals are 
already investing resources in for CAUTI prevention 



Lifecycle of the Urinary Catheter

1. Catheter Placement
2. Catheter Care
3. Catheter Removal
4. Catheter Re-Insertion

Link to access “Lifecycle of the urinary 
catheter” figure:   https://
academic.oup.com/cid/article/
52/11/1291/408167

Meddings J, Saint S. Clin Infect Dis. 2011 Jun;52(11):1291-3. doi: 10.1093/cid/cir195.

This conceptual model 
illustrates 4 stages of 
the urinary catheter 
lifecycle as targets for 
intervention to 
decrease catheter use 
and subsequent 
CAUTI.

https://www.ncbi.nlm.nih.gov/pubmed/21596672
https://academic.oup.com/cid/article/52/11/1291/408167
https://academic.oup.com/cid/article/52/11/1291/408167
https://academic.oup.com/cid/article/52/11/1291/408167


Adapted from Meddings J, Saint S. Clin Infect Dis. 2011;52(11):1291-1293, 
for Patel P, et al. J. Hosp. Med. 2018 February;13(2):105-106.



Also known as “Catheter Stewardship”













Sterile catheter insertion in patients is complicated!

• MANY steps: most kits ~20 steps. 

• Many hospitals are using comprehensive urinary catheter insertion 
kits, incorporating human factors research to reduce human error 
with insertion.  

• Hospital purchase and clinician training for using a kit is resource-
intensive - expect reluctance for trying a different catheter than the 
one already in their purchased kits! 

• Link to instructions: http://m.bardmedical.com/media/629623/
• ud_ft_surestep_dfu.pdf

http://m.bardmedical.com/media/629623/ud_ft_surestep_dfu.pdf
http://m.bardmedical.com/media/629623/ud_ft_surestep_dfu.pdf










Urine Culture Stewardship: BUT, only 
send urine tests for guideline-supported 
symptoms of UTI. 
Option: Urinalysis with reflex to culture

Who influences urine culture ordering:  
nurses, patients/family, physician habits



Urine Culture Stewardship: BUT, only 
send urine tests for guideline-supported 
symptoms of UTI. 
Option: Urinalysis with reflex to culture

Who influences urine culture ordering:  
nurses, patients/family, physician habits

Antibiotic Stewardship Programs:
Guidelines for testing and antibiotic 
starts, narrowing, duration, pharmacist 
decision support.

Note: clinician receiving urine culture 
result often NOT the one that ordered it, 
so hard to improve comfort with NOT 
treating with antibiotics. 







Catheter Reminders & Stop Orders:
Impact on CAUTI rates

Overall, the rate of 
CAUTI (episodes per 
1000 catheter-days) 
was reduced by 53%
with use of a reminder 
or stop order (rate 
ratio 0.47; 95% CI 
30% to 64% reduction, 
p<0.001) in a meta-
analysis of 11 studies.





So how effective are these types of CAUTI 
preventive interventions?  



2018 February;13(2):105-106.



19 intervention studies: 8 RCTs, 10 pre-post non-
randomized studies, 1 non-randomized study with 
concurrent control
Several practices, most implemented in bundles, appear to 
reduce UTI or CAUTI in nursing home residents:
• Improving hand hygiene, 
• Reducing and improving catheter use, 
• Managing incontinence without catheters, and
• Enhanced barrier precautions. 





https://www.catheterout.org/cauti-gps.html



Take Home Points
e important potential challenges to clinical translati
nology for preventing CAUTI at that are facility-rel

• There ar on of a 
new tech ated, 
clinician-related, patient-related, and measure-related.  

• Many are related to multiple competing priorities and 
invested resources/regulation in place related to mandatory 
CAUTI public reporting and risk of financial penalty.

• Expect a priority change from funders, regulators, and 
manufacturers from “CAUTI Prevention” to “Safer Urinary 
Management” to prevent other urinary harms in addition to CAUTI

• Hospitals are currently using bundles of technical/skill, educational, 
and socioadaptive interventions to reduce CAUTI by avoiding 
inappropriate catheter placement, improving aseptic insertion and 
maintenance care, and promptly removing unnecessary catheters.



Thank you!
meddings@umich.edu

www.catheterout.org
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