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patient management. Any medications, diagnostic procedures,
or treatments discussed in this publication should not be used by
clinicians or other health care professionals without first evaluat-
ing their patients’ conditions, considering possible contraindica-
tions or risks, reviewing any applicable manufacturer’s product
information, and comparing any therapeutic approach with the
recommendations of other authorities.

Background: Patients with multiple sclerosis (MS) experience disease flares that can be precipitated
by the presence of infection. Discerning asymptomatic bacteriuria from urinary tract infection
(UTI) in patients with MS is complicated by lower urinary tract dysfunction, leading to potentially
inappropriate antimicrobial use. In this study the antimicrobial treatment practices for positive urine
cultures in patients with MS were evaluated.

Methods: In this single-center, retrospective study, positive cultures in patients with MS were
included. The primary outcome was the proportion of patients appropriately treated with or
without antimicrobial therapy. Secondary end points included antimicrobial selection and urinalysis
positivity.

Results: Two hundred thirty-six cultures from 139 patients were evaluated. Treatment was
inappropriate in 81 of 201 treated cultures (40%). Frequency, nocturia, dysuria, and foul-
smelling urine were reported by patients in 54 (23%), 10 (4%), 25 (11%), and 14 (6%) cultures,
respectively. The antimicrobial selected was too broad in spectrum for 35 of 201 (17%). Of those,
fluoroquinolones were the agents used in 33 of 35 cases (94%). A urinalysis was sent in 203 cases
(86%), with 197 (84%) positive for at least one predefined positivity criteria.

Conclusions: Urinalyses and urine cultures are performed frequently in patients with MS, often
independent of symptoms. Patients with MS could be treated for asymptomatic bacteriuria
at higher rates than the general population, and traditional urinary symptoms may not be
appropriate indicators of infection. Empirical therapy for UTI is frequently used in this
population, often resulting in inappropriate and/or too broad of antimicrobial therapy. Int ] MS

Care. 2021;23:234-238.

ultiple sclerosis (MS) is a progressive, neuro-

inflammatory, demyelinating disease of the

central nervous system.' The disease is incur-
able and affects approximately 2 million people world-
wide.! The characteristic plaque development in the cen-
tral nervous system in MS often leads to lower urinary
tract dysfunction (LUTD), referred to as neurogenic
bladder, in many patients with MS. Approximately 65%
of patients with MS reported moderate-to-severe urinary
tract symptoms in survey data published in 2007.'7
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at Chicago College of Pharmacy, Chicago, IL, USA (NCG);
Department of Pharmacy Clinical Services, University of Virginia
Health, Charlottesville, VA, USA (BKH [now at GenMark
Diagnostics]); Department of Neurology (MDG) and Department
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brandonkhill@gmail.com.

Patients with LUTD often have difficulty voiding and
develop problems with incontinence, sometimes lead-
ing to the requirement for self-catheterization. Urinary
stasis and catheter use for disease management puts
patients with MS at an increased risk of urinary tract
infections (UTTs), which can exacerbate disease activity
and mimic an acute flare or disease progression.* Also,
LUTD creates difficulty in discerning asymptomatic
bacteriuria (ASB) from UTT in patients with MS, and
patients are frequently evaluated for UTT as a routine
part of their MS disease management.*> Routine screen-
ing for UTT with urinalyses and urine cultures is often
accompanied by empirical antimicrobial treatment.*’
This patient population presents both diagnostic and
treatment dilemmas for the practicing clinician, with
essentially no definitive guidelines or recommended
practices. Guidance that does exist encourages against
the treatment of ASB in patients with MS but does not
define how to distinguish ASB from UTL*¢’ In patients
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without an MS diagnosis, antimicrobial treatment of
ASB has not been found to improve rates of symptom-
atic UTIs during the following 2 to 12 months, and
neither has it been found to affect the rate of developing
complications compared with no antimicrobial treat-
ment.® The purposes of this study were to evaluate the
antimicrobial treatment practices of clinicians working
in an outpatient MS clinic for patients with positive
urine cultures and to assist in the discernment between
symptomatic and asymptomatic presentation.

Methods
Study Setting

This was a retrospective cohort study conducted at an aca-
demic medical center’s outpatient MS specialty clinic staffed
by MS/neuroimmunology fellowship—trained neurologists
or an MS-certified nurse practitioner. Adult patients (=18
years old) with an MS diagnosis (International Statistical
Classification of Diseases, Tenth Revision code G35) and a posi-
tive urine culture between January 1, 2017, and April 1, 2019,
were included in the study. Urine cultures were required to
grow 100,000 CFU/mL or more of an identifiable organism
to be included in the study. Multiple cultures from the same
patient were eligible for inclusion in the study, except for
repeated cultures within 72 hours that remained consistent
with the previous culture’s identified organism(s). This study
was approved by the Institutional Review Board for Health
Sciences Research at the University of Virginia.

Definitions

Urinalysis positivity was evaluated based on the following
four criteria: bacteria greater than or equal to moderate, white
blood cell count greater than or equal to 10 per high-powered
field, and positive leukocyte esterase and nitrite tests. Urinary
symptoms included urgency, nocturia, or dysuria differing
from baseline symptoms. The MS phenotype was defined by
the provider and extracted from the clinical medical record.
Flare or progression of MS was defined as worsening neurolog-
ic symptoms or disability, or specific documentation of “flare”
or “progression” per the provider note at the time of evalua-
tion. Definitions related to the appropriateness of antimicro-
bial therapy are detailed in Table S1, which is published in the
online version of this article at ijmsc.org. Antimicrobial agent
spectrum of activity was considered adequate if the organ-
ism on culture was susceptible to the agent selected, based
on either susceptibility report or accepted standards per the
Clinical and Laboratory Standards Institute.” Antimicrobial
agent spectrum of activity was considered too broad if the
organism on culture was susceptible to a more preferred anti-
microbial agent with a more narrow spectrum of activity.

End Points

The primary end point was the proportion of patients who
were appropriately treated with or without antimicrobial ther-
apy. Secondary end points included antimicrobial selection
and spectrum of activity and urinalysis positivity.

Results

There were 277 positive urine cultures with 100,000
CFU/mL or more of an identified organism screened
for inclusion in the study; 41 cultures were excluded for
absence of an MS diagnosis. There were 236 positive
cultures from 139 unique patients included in the study.
Baseline characteristics of the population and baseline
disease characteristics at the time of culture are outlined
in Table 1. The mean age of the patients included at the
time of first culture was 54 years, and 120 (86%) were
female. Relapsing MS was the most common phenotype
of MS reported, and the incidence of neurogenic blad-
der increased with repeated urine cultures in the same
patients during the study.

Of the 236 cultures included in the study evaluation,
201 (85%) were treated. Based on the predefined criteria
for appropriateness, 67 of the 201 cultures (33%) were
treated appropriately, 49 (24%) were potentially appro-
priately treated, and 81 (40%) were treated inappro-
priately; four cultures were not able to be evaluated for
appropriateness due to the retrospective nature of this
study and unavailable data. Thirty-five of the 236 posi-
tive cultures (15%) were not treated with antimicrobials:
22 (63%) were appropriately untreated, six (17%) were
potentially appropriately untreated, and one (3%) was
considered inappropriately untreated; six cultures were
not able to be evaluated for appropriateness due to the
retrospective nature of this study and unavailable data.

An evaluation of antimicrobial spectrum of activity is
detailed in Figure 1. Dipstick urinalysis was performed
before culture in 36 of the 236 positive urine cultures
evaluated (15%), and dipstick plus microscopic urinaly-
sis was obtained in 167 of these cases (71%). Urinalysis
was not performed in 33 of the 236 positive cultures

Table 1. Baseline characteristics

Patient Per positive
population culture

Characteristic (N=139) (N =236)
Age, mean, y 54 NA
Female sex 120 (86) NA
Type of MS (may overlap)

RMS 74 (53) 119 (50)

PPMS 21 (15) 39(17)

SPMS 27 (19) 41(17)
EDSS score >6 40 (29) 73 (31)
Neurogenic bladder 18 (13) 45(19)

Note: Data are given as number (percentage) unless otherwise
indicated.

Abbreviations: EDSS, Expanded Disability Status Scale; MS, multiple
sclerosis; NA, not applicable; RMS, relapsing MS; PPMS, primary
progressive MS; SPMS, secondary progressive MS.
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Figure 1. Selected antimicrobial spectrum of
activity

identified (14%). Of the 203 urinalyses performed,
197 (84%) met at least one of the four criteria evalu-
ated for positivity per the predefined definitions. One
hundred ten urinalyses (56%) were nitrite positive,
169 (86%) were leukocyte esterase positive, 137 (70%)
demonstrated pyuria, and 143 (73%) demonstrated
bacteriuria. Frequency, nocturia, dysuria, and foul-
smelling urine were reported by patients in 54 (23%),
10 (4%), 25 (11%), and 14 (6%) cultures, respectively.
A breakdown of positivity criteria met on urinalysis is

detailed in Table 2.

Discussion

Given the symptoms of MS, patients with the dis-
ease are at increased risk of developing true UTIs and
of being treated for ASB. Historically, the focus was
on having a low threshold for the empirical treatment
of UTIs in patients with MS due to concern for the
negative repercussions of an untreated infection, such as

Table 2. Rates of positivity criteria met on urinalysis

No. of positivity criteria® met on urinalysis

Type of urinalysis 0 1 2 3 4
Dipstick (n=36)"  1(3) 20(56) 15(42) NA NA
Dipstick + 3(2) 15(9) 24(14) 54(32) 71 (43)
microscopic

(n=167)

Note: Data are given as number (percentage).

Abbreviation: NA, not applicable.

?Positivity criteria: bacteria greater than or equal to moderate, white
blood cell count greater than or equal to 10 per high-powered
field, positive leukocyte esterase test, positive nitrite test.

Only two positivity criteria are possible on dipstick urinalysis.

UTI Evaluation and Treatment in MS

worsening disease, and concern that the use of immu-
nosuppression in the treatment of MS may put patients
at increased risk of infection.®'®!" However, growing
concern for antimicrobial resistance and findings that
the treatment of ASB, including in patients with spinal
dysfunction, is not associated with beneficial outcomes
has transitioned the focus to distinguishing symptomatic
UTI from ASB in patients with MS before antimicro-
bial treatment.*'>"3 Unfortunately, previously published
literature has not sufficiently defined UTI-associated
symptoms in this unique patient population or reviewed
prescribing practices.

The present study highlights an uncertainty regard-
ing when bacteriuria warrants treatment versus when
treatment will only lead to more health care exposure,
more antimicrobial exposure, and potentially infection
with more resistant bacteria. Further compounding
potentially inappropriate treatment, empirical therapy
for UTIs is frequently used in patients with MS and is
often too broad for the organism identified. In this study
population, 94% of agents considered to have a spec-
trum of activity too broad were due to empirical fluoro-
quinolone use. Fluoroquinolones have been associated
with many adverse reactions, including central nervous
system toxicity, that may be of particular concern in
patients with MS."

Urinalyses and urine cultures are performed as part
of routine screening at many MS clinic visits, regard-
less of patient symptoms. Due to the LUTD associated
with MS disease progression, the symptoms of UTIs
may not be the same as in the general population. One
study identified previous UTI, walking impairment,
and foul-smelling urine as risk factors for UTT in the
MS population, which is consistent with the common
reporting of foul-smelling urine in the present study.’
Further research into MS-specific UTT risk factors and
symptoms will help direct future therapy rather than
evaluating patients based on traditional symptoms and
self-reported UTIs. The Infectious Diseases Society of
America guidelines for ASB largely avoid making recom-
mendations for this patient population, and proposed
treatment algorithms are based on the differentiation
between asymptomatic versus symptomatic, categories
that are not defined for the MS population.”!'® The
patients in the present study were commonly treated at
the time of their clinic appointment, often without signs
or symptoms indicative of a UTI, which supports the
hypothesis that patients with MS could be treated for
ASB at higher rates than the general population.
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There are some limitations to this study. This was a
retrospective study conducted via manual medical record
review. Most information was collected from nonstan-
dardized clinic progress notes. Available information
depended on the level of detail provided by the clini-
cian, and when data were absent they were classified as
“unknown.” In addition, there was often an inability to
verify details provided with objective information. We
were interested in the impact of corticosteroid and cath-
eter use on the performance and treatment of UTIs in
patients with MS, but given the retrospective nature of
the study and the inconsistency among provider docu-
mentation, the specific rates of use were not discernable.

Future areas of study should focus on determining
MS-specific symptoms of UTls, the rate of urine culture
performance in all patients with MS seen for routine
appointments in a specified period, and whether refrain-
ing from treating positive urine cultures in patients with
MS leads to subsequent seeding of infections, potentially
with multidrug-resistant organisms, or other negative
clinical repercussions. The empirical treatment of UTIs
in patients with MS can be a key focus for antimicrobial
stewardship programs, specifically in encouraging treat-
ment until organism speciation to prevent the frequent
use of broad-spectrum antibiotics.

In conclusion, patients with MS are often empirically
treated for UTTs with broad-spectrum antimicrobials as
a result of routine screening with urinalyses and urine
cultures, regardless of the presence of specific infectious
signs or symptoms. The current literature is unanimous
in the recommendation that ASB should not be treated
in patients with MS; however, no data are available
to guide the diagnosis of symptomatic UTI. Further

PRACTICE POINTS

e Screening for urinary tract infections (UTls)
in patients with MS occurs frequently despite
consensus in the literature that asymptomatic
bacteriuria (ASB) should not be treated in this
patient population.

e Traditional symptoms of UTls are difficult to
discern in patients with MS, and determination
of MS-specific symptoms will aid in distinguishing
symptomatic UTI from ASB in this population.

e Appropriate identification of ASB in patients with
MS will curb inappropriate empirical antimicrobial
therapy and the use of broad-spectrum
antimicrobials for the treatment of suspected UTls.

research is needed to support development of guidance
for the evaluation of MS-specific signs and symptoms of
UTI. This information will aid in preventing unneces-
sary antimicrobial treatment and optimizing the care of
patients with MS. O
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