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A total of 91 cases were identified as having UTI (sUTI = 34; aUTI = 57), with nearly all receiving
antimicrobials (all sUTI; 96% of aUTI). Urine studies from the sUTI group was obtained due to
subjective history in 59% of patients. aUTI group was primarily driven by cardioembolic mechanism
(n=47%), with the overall breakdown of stroke mechanisms being distinct from the sUTI and control
(Tables 1, 3). aUTI had the largest proportion of the oldest age group (>80, n=37%), and this was
distinct from the sUTI group (Tables 2, 3). No difference in sex breakdown was seen (Table 3).

RESULTS

BACKGROUND
Hospital acquired Urinary Tract Infection (UTI) is a common post-stroke complication which has been
shown to have various adverse consequences (1). This includes increased odd of neurological decline
during hospitalization period, worse short-term and long-term rehabilitation outcomes, as well as
longer length of stay which leads to a greater financial burden.
Acute ischemic stroke has been shown to be an independent risk factor for developing UTI due to
multiple factors including immunosuppression, neurogenic bladder dysfunction, and immobility.
Studies have suggested that while there is an immune-mediated inflammatory response to the area of
the infarct, this is followed by an overall systemic immunosuppression within a few days (2). Urinary
retention is a frequently reported post-stroke complication and attributed to neurogenic bladder
hyperreflexia in urodynamic studies (3). Impaired mobility and mental status increases the use of foley
catheters, which is a fertile breeding ground for UTI.
Despite adverse outcomes associated with UTI, guidelines from Infectious Disease Society of America
do not support treating asymptomatic UTI in the absence of objective markers of infection (4).
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Table 2. Breakdown of age between control, sUTI, and aUTI group.

Chi Squared
analysis

TOAST breakdown Age

Symptomatic vs.
Asymptomatic UTI
Symptomatic UTI
vs. Control
Asymptomatic UTI
vs. Control

Sex

0.017

0.035

0.543

0.777

0.243

0.2

0.047

0.387

Comparison of Delta mRS (discharge minus
pre-hospitalization)

25

6

(Days)

Delta
mRS

15

5

4

- Documented subjective symptoms
related to UTI (dysuria,
abdominal/flank pain, increased
urgency/frequency)

- Objective vital signs suggestive of
(fever, signs of shock)

In our demographics analysis, we found that stroke mechanism for the aUTI cohort was
predominately cardioembolic and had the highest proportion of the oldest age category. There was
much more even distribution between atheroembolic and cardioembolic etiology for the sUTI and
control cohort as the predominant mechanism. This finding is consistent with cardioembolic strokes
being the most severe subtype, both in terms of size of embolus and infarct volume (8). The territory
involved in cardioembolic strokes are predominately cortical, which would manifest as aphasia and
altered mental status changes (8). Aging has been shown to be a non-modifiable risk factor in terms of
higher stroke severity and poor recovery outcome, thus more likely to exhibit asymptomatic UTI (9).
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While our data did not reveal a significant change in NIHSS during hospitalization between UTI groups
and control, it does suggest impairment of stroke recovery during the acute hospitalization phase
based on change in mRS from admission to discharge. Both the sUTI and aUTI groups had a higher
change in mRS score compared to control group, but this was not significant when compared to each
other. This is consistent with prior studies showing an association with UTI and higher mRS and death
at 90 days (5). Interestingly, only sUTI had a statistically significant longer hospitalization periods
compared to aUTI and control. This can be explained by the fact that urine studies in this cohort was
obtained due to objective evidence of infection based on vital signs in 41% of patients. Objective vital
signs suggestive of infection implies that the urinary tract infection is no longer localized and is
concerning for systemic sepsis.

Both sUTI and aUTI were associated with poor outcome in mRS, which may suggest impaired stroke
recovery. Withholding antibiotic treatment in aUTI, as suggested by IDSA guidelines, may lead to
worse outcomes. Further study is needed to determine the impact of non-treatment.
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Both sUTI and aUTI had greater morbidity as defined by delta mRS compared to control (p=0; p=0.011
respectively), but not to each other (p=0.061). Only sUTI resulted in longer LOS compared to control
and aUTI group (p=0; p=0.049 respectively). sUTI had the longest hospital length of stay and highest
change in mRS scale on discharge (Figure 2, 3). No difference in delta or % change NIHSS was observed
between the 3 groups (Table 4).
Comparison of Hospitalization Duration

Urinary tract infection is a common infectious complication affecting up to 19% of post-stroke patients
(5). It has been suggested to impair post-stroke recovery, especially during the hospitalization period,
for various reasons. Biologically, UTI induces a systemic inflammatory response which has been shown
to be directly detrimental to brain tissue, especially involving the ischemic penumbra (6). UTI also
causes a pro-thrombotic state which has been shown to transiently increase the risk of stroke (7).
Furthermore, UTI are strongly associated with use of Foley catheters and IV Antibiotics, which hamper
intensive physical therapy efforts (1).
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Table 3. Chi-squared analysis of stroke mechanism, age, and sex with
comparison between sUTI vs. aUTI, sUTI vs. control, and aUTI
vs.control.
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Table 1. Breakdown of stroke mechanism (TOAST criteria) between
control, sUTI, and aUTI group.

This is a retrospective cohort study based on the 2019 ischemic stroke database at the University of
Kentucky. From inclusion criteria, the case group was designated as either sUTI or aUTI (Figure 1).
This was then matched to a control group without evidence of infection based on age and sex.
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Characterize demographics and hospitalization outcomes of symptomatic (sUTI) and asymptomatic
(aUTI) in stroke patients compared to a control group without infectious complication.

Demographics (age, sex, and stroke mechanism based on TOAST classification) were compared using
Chi-squared analysis. Outcomes included length of stay (LOS), change in pre-hospital to discharge
modified Rankin Scale (delta mRS), delta NIHSS (difference between admission and discharge NIHSS),
and % change in NIHSS ((highest NIHSS -lowest NIHSS)/admission NIHSS)). Mean and standard
deviation between the 3 groups were compared using ANOVA.
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Figure 1. Criteria for selecting UTI case group and categorizing into either sUTI or aUTI

