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Objectives

To describe the implications of
national and VHA policies
surrounding bacteriuria
management on clinical
practice

To visualize the unique
challenges and opportunities of
bacteriuria management of
Veterans with spinal cord injury
and disorder (SCI/D)

To discuss our current work to
aimed to provide diagnostic and
antibiotic stewardship for
bacteriuria management to this
population

To explore previous work done
on outcomes of bacteriuria
management for Veterans with
SCI/D




Disclosure of Conflict of Interest

* Felicia Skelton-Dudley has no financial conflicts of interest relevant to
this activity.

* Grant/research support

* VA Health Services R&D Career Development Award 1 IK2 HX002484-03
(Optimizing Bacteriuria Management in Veterans with Spinal Cord Injury)

* VA RR&D Merit Award 1 101 RX002595-01A2 (Bacteriophage to treat Multi-
Drug Resistant UTI after Spinal Cord Injury)

* Advisory Board:

 American Paraplegia Society Board of Directors



Poll Question #1

* What is your primary role in VA?
e Student, trainee, or fellow

Clinician

Researcher

Administrator, manager or policy-maker
Other



Poll Question #2

* How familiar are you with the VHA System of Care for Spinal Cord
Injury and Disorder (SCI/D)?

* 1 (not at all familiar)

e 5 (very familiar)



Antibiotic Stewardship to Combat Antibiotic
Resistance: a National and Global Priority

* |nitiatives from the White House, Centers for Disease
Control, and the United Nations

Right
/ drug \
Right Antibiotic Right
dose Stewardship duration




Catheter-
Associated UTI
(CAUTI) and
Asymptomatic

Bacteriuria (ASB):
Where Policy and
Clinical Practice

Collide

“Getting to Zero”

Clinical Practice
Guidelines

Clinical Bacteriuria
Management




Bacteriuria
Management in
SCI/D Presents

Unique

Challenges

McKibben, et al, Urol Clin N Am,
2015.
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Common

CAUTI In

people with Costly
SCI/D is

Confusing




Retrospective cross-sectional and cost analysis of the 2006-2015
National Inpatient Sample and National Emergency Department
Sample from the Healthcare Cost and Utilization Project

Diseases of the

ge N |tO uring ry SCl/D-related encounters identified using International
Classification of Disease, Ninth Edition, Clinical Modification (ICD-9-
t ra Ct dmaon gSt CM) diagnosis codes
t h e m OSt e Inpatient sample included 1,796,624 hospitalizations. Top three reasons
for admission:
CO m m O n -septicemia (13.4%)
-rehabilitation care (6.8%)
re a S O N S p e rS O N S -urinary tract infections (6.7%)

e Emergency department sample included 618,118 treat-and-release visits
Top three reasons for presentation:

-urinary tract infections (16.7%)

with SCI/D
a CCESS h e a Ith -genitourinary symptoms and ill-defined conditions (4.7%)

-complication of a medical device, implant or graft (4.7%)

care

Skelton, et al, Arch Phys Med Rehabil. 2019
Sep;100(9):1614-1621.




ED Treat-and-Release

$97.5M, 2.2%
Total costs for
encounters associated

with genitourinary
conditions exceed S2
billion per year

Other Inpatient
$1.68B, 37.2%

» Skelton, F, et al. Arch Phys
Med Rehabil. 2019.

ED to Inpatient
$2.68B, 60.6%

with GU complications
7] without GU complications

Inpatient and Emergency Department visits for persons with SCI/D
Costs expressed as millions (M) or billions (B) of 2015 US dollars



Diagnosing
CAUTI after
SCI/D is
challenging!

* High rates of CAUTI, but
also high rates of ASB
that does not require
treatment

* Presenting signs and
symptoms of infection
are challenging to
interpret

e High rates of multi-drug
resistant organisms
isolated from the urine
and antibiotic
complications, such as C.
difficile infection

* Nicolle LE, et al. Clinical
Practice Guideline for the
Management of

Asymptomatic Bacteriuria:
2019, Clin Infect Dis, 2019.

* Fitzpatrick MA, et al, J
Spinal Cord Med, 2017.

e Ramanathan S, et al,
Am J Infect Control, 2014.



Bacteriuria

Management
in SCI/D

Presents
Unigue
Opportunities

Patient Engagement

Unigue Model of Care
-VHA SCI/D guidelines

SCI/D-specific Interventions and
Implementation
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Overall experience of life

QUALITY

S
— of LIFE
e



The
Importance of

Patient

Engagement in
Bacteriuria

Management
with SCI/D

=

Medication adherence

How patients like to receive
information

15
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VHA SCI/D System of
Care

e 25 centers nationally

e Physiatrists as primary care

physicians
* VHA 1176
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SCI/D-Specific
Interventions

and
Implementation

* Skelton-Dudley, F, et al. Topics in
Spinal Cord Injury Rehabilitation, in
press.

Acute care hospitalization

Current recommendations

Daily assessment of presence and need
of indwelling catheter

Avoid use of indwelling urinary catheter
by considering alternative strategies

Emphasize importance of aseptic
technique during catheter insertion, and
proper maintenance

Provide feedback to units regarding
urinary catheter use/CAUTI rates

Identify and address patient and
provider gaps in knowledge

Figure 1. Catheter-associated urinary tract infection (CAUTI) bundle tailored to spinal cord injury (SCI)
population. ICP = intermittent catheterization program.

SCl-specific
proposed recommendations

Admission assessment of bladder
function and current bladder
management strategy

Discuss with SCI physician optimal
strategy based on holistic review of
patient

Same as current recommendations for
indwelling catheters; focus on clean
method for ICP

Same as current recommendations, but
include additional catheter types (i.e.
ICP, external, and suprapubic)

Promote appreciation of asymptomatic
bacteriuria vs CAUTI



Preliminary Studies



Positive Urine Cultures Drive Antibiotic Use

327 visits
v y
/ %) had 78 (24%) did not
urine cult have urine
obtained culture obtained
4 |
171 (69%) had 8 (31%) had
positive urine n tive urine
cultures cultures
v A
149/(87%) were 22 (13%) were
classified as ASB classified as UTI
\ |
A Y v
53 (36%) 96 (64%) did 19 (86%) 3(14%) did 0(0%) 78 (100%) did ) 76 (97%) did
o S ecalvs e - - 2 2 (3%) received -
receiv no receiv not receive received not receive Hhictice f not receive
antibiotics fok || antibiotics for || anitbiotics | | antibiotics for | | antibiotics for /| | antibiotics for i ul:i,nlzs - antibiotics for
urine urine for urine urine urine urine urine

20

Skelton, F, et, al. Arch Phys
Med Rehabil, 2018.



Bacteriuria Management and Outcomes at 3
Single VHA SCI/D Clinic

21

Predictors of Antibiotic Use for ASB

_ Univariate Multivariate
_ OR (95% Cl) p-value OR (95% Cl) p-value
1.06 (1.02-1.09) <0.01* 1.05 (1.01-1.09) sU0E
8.71 (1.11-68.22) 0.04* 4.88 (0.57-41.83) fels

L 3

2.44 (1.22-4.88) 0.01* 2.78 (1.31-5.90) =il
kK

UPO on culture 3.42 (1.69-6.89) <0.01* 2.92 (1.38-6.18) =i

OR=o0dds ratio; Cl=confidence interval, LE=leukocyte esterase, UPO=urease-positive organism

Skelton, F, et, al. Arch Phys
Med Rehabil, 2018.



Healthcare
Utilization 60
Days after the

Annual

Evaluation

Encounter

Received
antibiotics for
ASB

Did not receive
antibiotics for
ASB

ER visit, n (%)

2 (3.8%)

6 (6.3%)

0.512

Hospitalization,
n (0/0)

6 (11.3%)

5 (5.3%)

UTL, n ((yo)

Had another 9 (17%) 13 (14%) 0.589
urine culture

collected, n (%)

Diagnosed with 4 (7.5%) 5 (5.2%) 0.648

Diagnosed with
urologic
complication, n
(%)

2 (3.8%)

5 (5.3%)

Skelton, F, et, al. Arch Phys

Med Rehabil, 2018.



SCI/D-Specific Results
of a National
Veterans Health
Administration
Survey on Antibiotic
Stewardship

e 2012 web-based surveys administered to 130
facilities with inpatient and outpatient facilities

23 facilities with SCI/D centers
e 107 facilities without SCI/D centers

Skelton, F, et, al. J Spinal
Cord Med. 2018.
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Facility factor Centers with SCI | Centers without
SCl units N=107)

Antibiotic stewardship team ID physician was part of AS team 15 (65%) 32 (30%) <0.01*
Clinical pharmacist/clinical pharmacy 15 (65%) 36 (34%) <0.04*

specialist was part of AS team

Clinical pharmacist/clinical pharmacy 13 (57%) 21 (20%) <0.01*
specialists had ID training

Training programs Pharmacy residency program 23 (100%) 79 (74%) <0.01*

ID pharmacy residency program 6 (26%) 6 (6%) <0.01*

I 1D fellowship program 22 (96%) 46 (43%) <0.01*

Internal medicine residency program 23 (100%) 72 (67%) <0.01*
_ Surgical residency program 22 (96%) 62 (58%) <0.01*
Emergency medicine residency 7(30%) 10 (9%) <0.01*
program
AT TS TR (i HET [ BT [TE (59 Policy to promote substitution of oral 23 (100%) 13 (12%) <0.01*
for parenteral antibiotics
Policy for de-escalation of antibiotics 21 (91%) 17 (16%) <0.01*
Antibiotics guidelines Written clinical pathways/guidelines 21 (91%) 75 (70%) 0.01*

for specific conditions

SCl=spinal cord injury; AS=antibiotic stewardship; ID=Infectious Diseases



We need to understand what SCI/D patients
believe, want, and expect in regards to having
their urine tested annually, and being
prescribed and adhering to antibiotics.

We need to understand SCI/D providers’

concerns and rationale behind urine testing
in the absence of symptomes.

We need to understand the outcome of these
testing and treatment decisions on a national
scale to disprove or prove our hypotheses.




Optimizing Bacteriuria Management in Veterans with SCI/D

7

\.

N

eFacility culture (local and
national)

*Provider knowledge and
attitudes towards guidelines
and bacteruria management

ePatient attitudes and
behaviors on antibiotic use
for bacteruria

/
Aim 1: Context

— A.lm 2: N\
Evidence

*Predictor Models of
Urine Testing and
Antbiotic Prescription

*Clinical Outcomes

*Test Smart, Treat Smart
Intervention: patient and
provider education and
resources, developed iterally.

Skelton F, et al. JMIR Res Protoc. 2019.




SCI/D Provider Knowledge and Attitudes Towards Antibiotic
Stewardship for Bacteriuria

A. Testing

| usually order a urine culture on cath- | feel corfident that | know when to order a
eterized patients when there is a urine culture an a catheterized patient.
change in urine calor, cloudiness ar

odar.

"Pyuria? tmeansit coud be con-
ziztent with infection, but inthe
abzence of symptom = coud be
indicative of coloni zation

"Looking for discormfart, wars-
/” ened spasticity, cloudy, fouk
smelling urine, generally not
feeling well."

"and when | zay symptomatic, it's
just not oul-smelling ukine. I'm
EES hawving fever. I'm having more

spazans. s not getling any better.
by Hood pressure iz dropping .
I'm hawing 2D Those sorts "

"That's part of the problem with
the vagueness.."

Dsagree

Neutral

aAgree




SCI/D Provider Knowledge and Attitudes Towards Antibiotic
Stewardship for Bacteriuria

B. Treatment

AnB requires treatment more aften Gram negative arganisms are more
In geriatric patients than younger harmful it [eft untreated.
patients.

- . - "Ifthey have ahistory ofkidney stones
Ade, yes, [would think so. / and there's a bacteria such a= Proteus
present that's known to be a contributor
to recurrent stones | then possibly that
could be an instance ofreating bactera

outzide of UTI symptoms "

"Ifthey're elderly, | would b2 egpedial-

) - 8% "So I''m not necessarily going to freat it
Iy 12es likely o treat bacteria in the but | would take note ifit's Proteus just
urine becauze that's prethy common in the kigger picture o fthe person's
21%

Frs ] for alder people 1o have bactetiuna, history as fo & Brming stones or any-

andl it really comes davan to wheth e thing & ze they're repoing that woud
they hiave symptoms or not

13% give me some suspidon that they might
have stones, but | woudd eect to treat it
just becauseit's Proteus "

Dsagree mNeutral mAgree




SCI/D Provider Knowledge and Attitudes Towards Antibiotic
Stewardship for Bacteriuria

C. Guidelines

| feel corfident that | can apply ASB Acceptance of Guidelines
guidelines to my patients.

“And they're evidence-bazed We
reviewthe data, revdewvevidence. |
mean it's great. [tisn't' just kind of
Cconsensus decision

"“We stopped getting urine culture
during the annual. because it
doesn't tell me anything. "

“Sodo | think it would be applica-

“fes for ahle-bodied in general,
ble’ | didn't even know it existed.”

not for nedrogenic bladder peo-
fple

Dsagreea Neutral mAgree




Patient Attitudes
and Behaviors
towards UTIl and
Antibiotic Use
after SCI/D

Qualitative Interviews

Quantitative data: Morisky
Medication Adherence Scale-8

Recruitment ending, initial
analysis ongoing

D. E. Morisky, et al, J Clin Hypertens (Greenwich), 2008.



Leveraging Big
Data to Explore
the Consequences

of Urine Testing
and Antibiotic Use

During the SCI/D
Annual Evaluation

Corporate Data Warehouse and the SCI/D
Registry Report from VHA Support Service
Center Capital Assets (VSSC)

Over 7,000 unique SCI/D annual
evaluation encounters in FY 18 and 19

Exposure: antibiotic use within 7 days of
the annual evaluation encounter

Outcomes: subsequent urine testing, ER
visits, hospitalizations, C. difficile infection



“Test Smart, Treat Smart”
intervention

e Patient and provider components

Next Steps

Feasibility trial of intervention use
©0)gleltleit during the SCI/D annual evaluation in
Houston




* Diagnostic tools or biomarkers to
distinguish CAUTI from ASB in
people with SCI/D

* SCI/D-specific CAUTI evidence,
with the goals of

* Minimizing catheter-related
harm

* Reducing emergence of
antibiotic resistance

* Improve quality of life for SCI/D
patients

Research Directions
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Questions?

felicia.skelton2 @va.gov
@fskelton
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