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Objectives

To describe the implications of To visualize the unique 
national and VHA policies challenges and opportunities of 
surrounding bacteriuria bacteriuria management of 
management on clinical Veterans with spinal cord injury 
practice and disorder (SCI/D)

To discuss our current work to To explore previous work done aimed to provide diagnostic and on outcomes of bacteriuria antibiotic stewardship for management for Veterans with bacteriuria management to this SCI/D population
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Poll Question #1

• What is your primary role in VA? 
• 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)
• 2
• 3
• 4
• 5 (very familiar)



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

• Initiatives from the White House, Centers for Disease 
Control, and the United Nations
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Catheter-
Associated UTI 
(CAUTI) and 
Asymptomatic 
Bacteriuria (ASB): 
Where Policy and 
Clinical Practice 
Collide

7

“Getting to Zero”

Clinical Practice 
Guidelines 

Cabana: Why physicians 
don’t follow guidelines

Clinical Bacteriuria 
Management



Bacteriuria 
Management in 
SCI/D Presents 

Unique 
Challenges

McKibben, et al, Urol Clin N Am, 
2015.
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CAUTI in 
people with 
SCI/D is

Common

Costly

Confusing



Diseases of the 
genitourinary 
tract amongst 
the most 
common 
reasons persons 
with SCI/D 
access health 
care

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

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 

SCI/D-related encounters identified using International 
Classification of Disease, Ninth Edition, Clinical Modification (ICD-9-
CM) diagnosis codes

• Inpatient sample included 1,796,624 hospitalizations. Top three reasons 
for admission:

-septicemia (13.4%)
-rehabilitation care (6.8%)
-urinary tract infections (6.7%)

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

-urinary tract infections (16.7%)
-genitourinary symptoms and ill-defined conditions (4.7%)
-complication of a medical device, implant or graft (4.7%)



Total costs for 
encounters associated 
with genitourinary 
conditions exceed $2 
billion per year

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

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

• 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.

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



Bacteriuria 
Management 
in SCI/D 
Presents 
Unique 
Opportunities
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Patient Engagement

Unique Model of Care

-VHA SCI/D guidelines

SCI/D-specific Interventions and 
Implementation





The 
Importance of 
Patient 
Engagement in 
Bacteriuria 
Management 
with SCI/D
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Medication adherence

How patients like to receive 
information



VHA SCI/D System of 
Care

• 25 centers nationally
• Physiatrists as primary care 

physicians

• VHA 1176

https://www.sci.va.gov/index.asp



Barry Goldstein, MD, PhD
Deputy Executive 

Director, VHA SCI/D

Stephen Burns, MD
SCI Care Line 

Executive, VA Puget 
Sound

Title Three

Refers to a good or 
service being offered.

Sally Ann Holmes, MD
SCI Care Line 

Executive, 
MEDVAMC

Barbara Trautner, MD, PhD
Investigator, IQuESt

Aanand Naik, MD
Investigator, IQuESt

Charlesnika Evans, 
PhD, MPH

Hines VA

Katie Suda, PharmD, MS

Hines VA

Sarah Krein, PhD, 
RN Ann Arbor COIN 
Kalpana Gupta, MD, 

Boston COIN

I. Manosha
Wickremasinghe, MD 

Executive Director, VHA 
SCI/D

Erik Wallen, PhD

Education Program 
Specialist, VHA 

SCI/D

Refers to a good or 
service being offered.



SCI/D-Specific 
Interventions 
and 
Implementation

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



Preliminary Studies



Positive Urine Cultures Drive Antibiotic Use
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Skelton, F, et, al. Arch Phys 
Med Rehabil, 2018.



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

• OR (95% CI)
• p-value

• Age
• 1.05 (1.01-1.09)

• 0.007
• Urease-producing Organism on Urine Culture

• 2.91 (1.41-6.01)
• 0.004

• OR (95% CI)
• p-value

• Age
• 1.05 (1.01-1.09)

• 0.007
• Urease-producing Organism on Urine Culture

• 2.91 (1.41-6.01)
• 0.004
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Predictors of Antibiotic Use for ASB

Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value

Age 1.06 (1.02-1.09) <0.01* 1.05 (1.01-1.09) <0.01**

LE + 8.71 (1.11-68.22) 0.04* 4.88 (0.57-41.83) 0.15

Nitrite + 2.44 (1.22-4.88) 0.01* 2.78 (1.31-5.90) <0.01**

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

OR=odds ratio; CI=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
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Skelton, F, et, al. Arch Phys 
Med Rehabil, 2018.



SCI/D-Specific Results 
of a National 

Veterans Health 
Administration 

Survey on Antibiotic 
Stewardship

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

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

Skelton, F, et, al. J Spinal 
Cord Med. 2018.
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Domain Facility factor Centers with SCI 
units

N=23 (%)

Centers without 
SCI units  N=107) 

(%)

P value

Antibiotic stewardship team ID physician was part of AS team 15 (65%) 32 (30%) <0.01*

Clinical pharmacist/clinical pharmacy 
specialist was part of AS team

15 (65%) 36 (34%) <0.04*

Clinical pharmacist/clinical pharmacy 
specialists had ID training 

13 (57%) 21 (20%) <0.01*

Training programs Pharmacy residency program 23 (100%) 79 (74%) <0.01*
ID pharmacy residency program 6 (26%) 6 (6%) <0.01*

ID 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 
program

7(30%) 10 (9%) <0.01*

Antibiotic restrictions and policies Policy to promote substitution of oral 
for parenteral antibiotics

23 (100%) 13 (12%) <0.01*

Policy  for de-escalation of antibiotics 21 (91%) 17 (16%) <0.01*

Antibiotics guidelines Written clinical pathways/guidelines 
for specific conditions

21 (91%) 75 (70%) 0.01*

SCI=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 symptoms.

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

Gaps In 
Current 
Knowledge
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Optimizing Bacteriuria Management in Veterans with SCI/D

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



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



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



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



Patient Attitudes 
and Behaviors 
towards UTI 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



Next Steps

Feasibility trial of intervention use 
Conduct during the SCI/D annual evaluation in 

Houston

“Test Smart, Treat Smart” 
intervention

Develop • Patient and provider components



Research Directions

• 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
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Questions?
felicia.skelton2@va.gov

@fskelton

mailto:felicia.skelton2@va.gov
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