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Disclosures

A Consultant-Michigan Hospital Association Keystone Center

ASubject matter expert on CAUTI, CLABSI, HAPI, Safety culture for AHA

APaid consultant and speaker bureau
A Baxter healthcare
A Lalolla Pharmaceutical
A Potrero Medical*

AStryker’s Sage business

*Results from these case studies presented are not predictive of future results.



Objectives

4 Describe a risk framework that helps team target
process improvements to reduce or eliminate CAUTI
infections.

aldentify and detail the evidence-based practices that
target major risk factors currently not addressed or
evidence of variation in practice.



Notes on Hospitals: 1859

“It may seem a strange principle to enunciate as
the very first requirement in a hospital that it
should do the sick no harm.”

- Florence Nightingale

Advocacy = Safety
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Strategies to Link Harm with Patient

Advocacy Role

ADo No Harm Rounding

Almmediate learn from
a deficit

Alncorporate action

plans and data into
daily huddle

Learn from Defects Tool Worksheet CAUTI

Date: Name

Attendees: MRN DOB
FILLED OUT BY IPCS

What happened? (brief description) Patient with documented CAUTI
Significant co-morbidities:

Location of CAUTI: 1CU Non-ICU Date of Event

Where was the catheter inserted:  OR D ED I:I Icu Non-Icu

Age: Sex: Ml:' F l:l

Culture appropriate? ¥ l:' N l:'
FILLED OUT BY NURSING

UA with Rule for culture? Y I:I N |:|

Why did it happen? (what factors contributed) - summarize what happened to cause the defect from

NOI:I

ve[ ]
no ]

below
1) Did the patient meet clinical indications for insertion? Yes D
If Yes, list indication
ves []

Yes D

2) Was there an unplanned catheter removal?

3) Was the catheter bag changed / seal unbroken?
l:' Intra-abdominal pressure monitaring

D Temperature foley presant
|:| Patient transferred to higher level of care with foley in place

Yes |:|

4) Daily medical necessity documented?
Critically ill { did pt. require hourly urine output ) D
Comfort care
Urclogical / perineal procedure D
Stage 3 or greater pressure ulcer in peringzal area w urinary or fecal incontinence D
Immability { such as spinal cord/ pelvic/ sacral trauma ]l:l

MNeurogenic bladder
Yes I:'

6) Why was culturs ordered? PAN culture D{PAN COrder, Date/Time
Urinary Symptoms D Urine clarity/ oder D Other

7) Fecal incontinence? Yes D NO|:|

NOl:'

NOI:I

5) Daily Foley care/ peri care parformed?

8) High volume with bladder scanning (greater 300ml)  Yes |:|

9) Catheter flushed?

10) Patient on antibiotics prior to urine culture?

11) Other:

+

What prevented it from being worse?
If patient is still on unit and can be seen

1

a) Greenclipin use?

=2

o

No loops (straight

(=%

€) Unbroken seal?

77

)
)
) Bag below the bladder? Yes|:| No |:|
)
)

Bag not on floor—oris on bucket?D l:‘

f) Catheter secured?

Did we try an alternative to control incontinence?

Yes D Nol:‘ N/A D

Was nurse driven catheter removal protocol used?

Yes |:| No l:‘

Yes |:|
Yes |:|

No D N/A D
No l:l
N0|:|

What happened to cause the defect?

Duration of catheter # days: (Time of insert to

discontinue )

Time from catheter insertion until urine culture

abtained:

Is the patient being treated for any other

infections?

What can we do to reduce the risk of it happening with a differant person?

) Pt Febrile ||

Action Plan Responsible Targeted | Evaluation Plan — How
Person Date will we know risk is
reducad?
With whom shall we share our learning? (Communication plan)
Who When How Follow up




Achieving the Use of the Evidence

Factors Impacting the
Ability to Achieve Quality
Nursing Outcomes at the

Point of Care

Attitude & Accountability
Value

Vollman KM. Intensive Crit Care Nurs, 2013;22(4): 152-154



The Why: CAUTI Incidence >

4L 0ne of the most common healthcare

acquired infections (HAIs)- nearly up to 40% &For Every 1000 in-hospital CAUTI

cases, there are 36 excess deaths*

of all HAIs12

£70% urinary catheter associated HAIs; up to ACatheter-Associated Urinary Tract
95% in the intensive care setting? Infections (CAUTI)*

H Approximately 20% of hospital patients have A6 studies

urinary catheter at some point in their stay3

A Cost range: 54,694-529,743
AAverage: 513,793

4 Specific patient impact?
A Discomfort r/t to mild signs of infection
/\ Potential urethral trauma

/A Embarrassment

. Magill et al NEJM 2014; APIC Guide to Prevention of CAUTI, 2014;

. Chenoweth, C. et al. Infectious Disease Clinics of North America, 2014 28(1), pp.105-119.
. . . . Saint, S et al. Clinical Infectious Diseases, 2008 46(2), pp.243-250

A UrosepSIS Ieadmg to pOtentlaI death . Agency for Healthcare Research and Quality (2017). Retrieved from
https://www.ahrg.gov/hai/pfp/haccost2017-results.html.

A Pyelonephritis



https://www.ahrq.gov/hai/pfp/haccost2017-results.html
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Addressing CAUTIs
Through Eliminating Risk



CAUTI Risk Framework ’
Care Giver/Human>

Factor Risk

Device Risk Systems Risk

Inappropriate use of catheters/lack
of speaking up for early removal

Length of time/biofilm buildup Lack of nurse driven protocol use

Insufficient number of bladder
scanners

Open drainage systems/no
preconnected Urinometers

— —

Catheter not secure/bag not below
level of bladder

Lack of appropriate external devices

Incomplete bladder emptying

)
)
Poor insertion techniques ]
)
)
)
)

Bathing and perineal cleansing not
standardized J

Urine culture process undefined

Air trapping/urine Backflow

— — — —

=

| ] ]

Adapted from APIC 2014 CAUTI Prevention Guidelines



Device Risk: Incomplete Bladder Emptying

A Current catheter design and placement of the inflation

balloon result in the formation of a residual pool of urine in
the bladder

A ldeal environment for dense bacterial growth
A Increased risk for infection

A Falsely low UO-resulting in errors in treatment decisions

Pelling H, et al. Lett Appl Microbiol. 2019 Apr;68(4):277-293




Device Risk: Air Trapping (Lock)/Urine Backflow } .‘

A
A Presence of urine in dependent loops (94%)
A Dependent loops have been associated with an Maximum Tubing
odds ratio of 2.1 for developing CAUTI. P PaNonokene
A Milking required to get urine \ (
Airlock

A Falsely low UO-resulting in errors in treatment
decisions ¥

=
-

(%]

~m

“

=

Danek G, et al. ) Wound Ostomy Continence Nurs. 2015 May-Jun;42(3):273-8.
Maki DG, et al. Infect Control Hosp Epidemiol. 2000; 21:165
Maki DG, et al. Emerg Infect Dis. 2001;7: 1-6 .

AT
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Reducing Device Risk ’

Active drain clearance

A Eliminates stagnate urine in
the bladder

A Prevents black flow

A Prevents bladder wall
trauma-no vacuum

A Greater accuracy of urine
output measurement

MKT-06-102465 Rev A

<



CAUTI Risk Framework

Systems Risk

Lack of nurse driven protocol use

Insufficient number of bladder
scanners

Lack of appropriate external devices }

Urine culture process undefined

APIC 2014 CAUTI Prevention Guidelines



Disrupting the Lifecycle of the Urinary Catheter

4

\,

Insertion
Step O:

Avoid
Catheter is

Possible |
2" Maintaining Awareness &

Proper Care of Catheters

4

Lack of a Nurse gy Promptin

Driven Protocol Catheter
Removal

<4

www.catheterout.org, (Adapted Meddings. Clin Infect Dis 2011)



http://www.catheterout.org/

System Risk: Lack of Nurse Driven Protocol > ’

A Retrospective study: 19-month pre and
15-month post intervention

A Implemented a multimodal CAUTI
prevention bundle in STICU

/A Nurse driven protocol
A Improve maintenance bundle

Risk Ratio Post vs Pre P

Pre Post (95% Confidence Interval) Value

CAUTI rate per 1000 catheter-days (#CAUTls/#catheter- 5.1 (59/11 490) 2.0 (16/8186) 0.38 (0.21-0.65) 003

days)
Catheter utlization (ffcatheter-days/ftpatient-days)
Urine cultures ordered per 1000 patient-days (furine
cultures/fpatient-days)

078 (11 490/14 732) 0.70 (8186/11 799)  0.89(0.86:091) <000
70 (1035/14 732)  35.8 (293/8186) 051 (045058 <000

M0 aclion Necessary
Comtinme [0 485ess urinary

Indwelling

TWICE cil;::é:., A output = Avaoid catleter
—— placement
1 I
daily e
CAUTI l
RO un d S Does paiient meet < |

criteria to continue the Continue to assess catheter

mdwelling catheter? — YES -3 necessity on a DAILY
! basis
]

! o

| Fetmove indwelling catlicier |& Order ablained |

10 reTove
indwelling?

Catheter Utilization
0.5 0.55 0.6 0.65 0.7 0.75 0.8 085

FEL IS VPR PE S FEF €@ PPFPEF T @ VPP G &

2013 2014 2015
Utiization ratioc - ---- Fitted values [

Tyson AF, et. al. J of Intensive Care Med. 2020;35(8):738-744



Factors That Affect Success of Reminders, ’
Stop Orders and Nurse Driven Protocols >

A Communication patterns and unit culture relative to urinary catheter usel
& Nurse comfort with urinary catheter removal protocols 2

4 Right urine collection alternatives 12

4 Staff knowledge and skills 2

4 Respect among nurses and physicians 2

4 Ownership by frontline staff, local leadership and quality to review, remind, and
reinforce using RCA’s or learn from a defect 12

4 Information technology support for data collection
4 Feedback using data on catheter use?

4 ICU team’s recognition of the hazard of urinary catheters!-?

1. Meddings J, et al. BMJ Qual Saf. 2014 Apr;23:277-89. '

2. Quinn M, et al Jt Comm J Qual Patient Saf. 2019 Dec 23.



Engage the Patient & Family

4 Educate patients and families about the
steps that are being taken to minimize the
risk of CAUTI.

4 Education: purpose, current indications for
use, expected duration of the catheter, why
it Is important to remove as soon as
possible & catheter alternatives

& Catheter removal goal on whiteboard &
include in rounds

Health Research & Educational Trust (2017). : 2017. Chicago, IL: Health Research & Educational Trust. Accessed at www.hret-hiin.org



>
On Transfer > ”

aWhat devices can be removed before the patient is transferred to a
different level of care?




‘ ‘Even if you are on the
right track, you will get
run over if you just sit

there, , ,

Will Rogers




<
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Systems Risk:

Culturing Process
Undefined




Asymptomatic bacteriuria” (ASB) is the condition of having a >
specified count of bacteria in an appropriately collected urin$
sample obtained from a person without clinical signs and

symptoms of urinary tract infection.

$

1. Overuse of antibiotics that can potentially cause complications in the individual

patient, including C. difficile

2. Pincrease in resistant pathogens impact the individual, organization &
community patterns of resistance. !

3. Falsely inflates an organization’s CAUTI rate as bacteremia is unnecessarily
treated?

4. 23% to 50% antibiotic days for UTI are from ASB 2

1. Health Research & Educational Trust (2017). : 2017. Chicago, IL: Health Research
Educational Trust. Accessed at www.hret-hiin.org
2. Garcia, R & Spitzer ED. American J of Infect. Control. 2017;45(10):1143-1153.

<4



http://www.hret-hiin.org/

Recommandations on Urine Culture Management

Stratégies to Eliminate System Risk: > r

4 Establish a preculture strategy that directs efforts at how cultures are
ordered rather than solely addressing issues after a UA or UC test is finalized:

A Modify the electronic medical record to include appropriate and inappropriate
indications for UAs/UCs that address patient symptomology

A Eliminate automatic orders in care plans where appropriate

A Provide education for all clinicians who order UCs with emphasis on appropriate
indications for UCs and UTI symptoms in catheterized and non-catheterized patients

A Carefully evaluate patients with fever and order UCs as appropriate

A Reflex urine testing should be considered only if used in conjunction with careful
clinical evaluation for signs and symptoms of UT

Garcia, R & Spitzer ED. American J of Infect. Control. 2017;45(10):1143-1153.



Stratégies to Eliminate System Risk:
Modify Your EMR Ordering Process >

alncorporated mandatory selection of standardized indications in EMR
for ordering a UC in catheterized patients:

A Suprapubic pain/tenderness

A Acute gross hematuria

A Costovertebral angle tenderness

A New fever/rigors with clinical assessment negative for more likely etiology

A Acute alteration of mental status with clinical assessment negative for more likely etiology

A Alteration in medical condition with clinical assessment negative for more likely etiology in
patient whom fever may not be a reliable sign

A Increased spasticity or autonomic dysreflexia in patients with altered neurologic sensation

Lowers urine cultures and CAUTI rates

<4

Garcia, R & Spitzer ED. American J of Infect. Control. 2017;45(10):1143-1153.



Stratégies to Eliminate System Risk:
Collection & Transport to Reduce Contamination >

alf a catheter placed > 2 weeks, change the catheter before
collecting a specimen?

Contaminated urine cultures lead to I
additional diaghostic evaluation and

inappropriate antibiotic administration > 40%

Klausing BT, et al. American Journal of Infection Control.2016;44:1166-1167

refrigerated. 3

aTo overcome logistic barriers: most use urine collection tubes

L] L ] 3
with preservatives.
1. www.apic.org/implementationguides April 2014,
2. LoE, etal. Infect Contr & Hosp Epidemiol. 2014;35(5):464-
3. Garcia, R & Spitzer ED. American J of Infect. Control.

2017;45(10):1143-1153



http://www.apic.org/implementationguides%20April%202014

CAUTI Risk Framework

Care Giver/Human Factor Risk

4

Inappropriate use of
catheters/lack of speaking up for
early removal

Poor insertion techniques

Catheter not secure/bag not
below level of bladder

— —

Bathing and perineal cleansing
not standardized

APIC 2014 CAUTI Prevention Guidelines



CDC, SHEA, IDSA and NHS: Q <
Indications for Placement of Indwelling Catheter

4 Perioperative use for selected surgical procedures

4 Urine output in critically ill patients

A Management of acute urinary retention and urinary obstruction
A Assistance in pressure ulcer healing for incontinent patients

4 At a patient request to improve comfort(SHEA) or for comfort during end of
life care (CDC)

How-to Guide: Prevent Catheter-Associated Urinary Tract Infections.
Cambridge, MA: Institute for Healthcare Improvement; 2011. (Availabl
at www.ihi.org).

<



Examples of Indications for Urinary Catheters

4 4

U

American Nurses Association’s Ann Arbor Criteria for Appropriate
2009 HICPAC Guidelines! Streamlined Evidence-Based RN Tool: Urinary Catheter Use in Hospitalized
CAUTI Prevention? Medical Patients?
Acute urinary * Acute urinary retention/obstruction * Indwelling catheters are appropriate
retention/obstruction «  Perioperative use for selected surgeries for measuring and collecting urine
S Perioperative use for selected + To assist with healing of open wounds only when fluid status or urine
B surgeries in incontinent patients CANNOT be assessed by other means.
% To assist with healing Of open . End‘Of'“fe care ® Location in an ICU alone is NOT an
ini i i appropriate indication.
= wounds in incontinent patients * Critically ill and need for accurate p.p .p
%_ End-of-life care measurements of 1&0 (e.g., hourly *  Criteria for 3 catheter types:
g Accurate measurement of urinary monitoring) mdweltl;]ni, external and intermittent
R : : use catheters
R output in critically ill patients
9 Appropriate use in critically ill * Helpful algorithm to make decisions * Provides clarification to the 2009
o patients has varied interpretations | « Based on 2009 Guidelines guideli.nes on use for specific clinical
g * Use in critically ill patients still Scenarios
8 ambiguous * Includes ICU Daily Checklist for

indwelling catheter use

1. Gould CV,et al. Infect Control Hosp Epidemiol. 2010;31(4):319-326.

2. ANA: https://www.nursingworld.org/practice-policy/work-environment/hea
safety/infection-prevention/ana-cauti-prevention-tool/

3. Meddines J. et al. Ann Intern Med. 2015 Mav 5:162(9 Supopl):S1-34.



https://www.nursingworld.org/practice-policy/work-environment/health-safety/infection-prevention/ana-cauti-prevention-tool/

Types Of Treatments Requiring Q 1-2 hr UO I\/Ionitoring>

4Bolus fluid resuscitation .4
AVasopressors
Alnotropes

aHigh dose diuretics

aHourly urine studies to measure life threatening laboratory
abnormalities

Are you responding hourly to the

patient’s urine output??

https://www.ahrq.gov/hai/tools/clabsicautiicu/index.htr‘

Meddings J, et al. Ann Internal Med. 2015;162(9 Suppl):S1-34.


https://www.ahrq.gov/hai/tools/clabsi-cauti-icu/index.html

Patients at Risk for AKI related to Intraabdominal

Pressure > .‘
A Patients at risk:

A TBMI
) ) ) How to Reduce CAUTI risk:
A Presence of abdominal distension ) :
e Systems that don’t require
APEEP >7cm opening and closing of ports
A Positive fluid balance * Systems that don't require

injection of fluid

& Increased IAP results in widespread adverse effects to the
abdominal organs

A Leads to impaired tissue perfusion

A Mesenteric ischemia

A Decreased renal perfusion—oliguria when IAP >15, anuria
when IAP >30

4 Underrecognized and under treated-1AH rates reported btwn
30%-49% in general critical care units, ACS 1.1% to 6.1% ‘
Crumley C. JWOCN, 2022 (in press)




Care Giver/Human Factor Risk:

Bathing & Perineal
Cleansing Not
Standardized



How We B a_he May Impact
CAUTI’s




Understanding Water >

A All water except for sterile water and filtered water is contaminated with
microbes (e.g., potable water, tap water, showers, and ice)?

aIn healthy persons, contact or ingestion of such water rarely leads to
infection?

aHowever, contact or ingestion of such water may cause infection in
immunocompromised persons or when applied to non-intact skin*

aTransmission of these pathogens from a water reservoir may occur by
direct and indirect contact, ingestion and aspiration of contaminated water,

or inhalation of aerosols?
1. Presented at MSIPC October 6t, 2016, Lansing M| by Dorine Berriel-Cass I

2. *Decker BK, et al. Opin Infect Dis 2013; 26:345-51.



Impact on UTI with Basin Bathing

4

>
e

UTI Rate- Removal of Prepackaged Bath Product QTR 3 FY05

Rate/1000 Device Days

20
18
16
14

12 -
10 -

8
6
4
2
0

AN

S

\

QTR 1
FY05

QTR 2
FY05

QTR 3
FY05

QTR 4
FYO5

QTR 1
FY06

QTR 2
FY06

QTR 3
FY06

=

-

(@ 8

McGuckin M, et al. AJIC, 2008;36:59-62



The Effect of Bathing with Basin and Water and UT]
Rate, LOS and Costs

>

Unit Census: 14

Cost, UTI, LOS, COSTS

Median4 LOS | Median4 Cost
Phases Product Cost | No. of UTI 17 Days (4857.00)

|- Pre-Packaged Bathing 1
Washcloths $10,530 25 175 $117,175
(9 months) ($3-OO)
II- Basin/Water $3,510°
(© months) ($1.00) 48 336 $224,916
l1l- Additional Product $7.020 233 151 $107.741

1Based on 3 packages of 8 towels each ?Based on product cost of towels, soap, and basin®
Difference between phase | pre-package/phase Il basin water*

McGuckin M, et al. AJIC, 2008;36:59-62 |




Cleansing of Patients with Indwelling Catheter

Antiseptic cleaning of the meatal
area (CHG or Povidone-iodine)
before and during catheter use
compared to soap and water or

saline may reduce the risk of CAUTIs.

(OR=0.65, 95%Cl 0.42 to .99; p=0.047)

Indwelling catheter care should
occur with the daily bath (basinless
bathing), as a separate procedure
using clean technique

There is no evidence to support 2x a
day indwelling catheter care

Shucdy
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Device Risk

4

CAUTI Risk Framework

Systems Risk

4

Length of time/biofilm buildup J

Care Giver/HumanI

Factor Risk

Insufficient number of bladder ]

scanners/Cost Benefit

i

I

APIC 2014 CAUTI Prevention Guidelines



’o do y@ur best;
ow what to do, and
THEN do your best.
~ W. Edwards Deming ‘




Forbid yourself to be
deterred by poor odds just
because your mind has

calculated that the
opposition is too great. If it
were easy, everyone would
do it.
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