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Abstract: Multiple sclerosis (MS) is a chronic demyelinating immune-mediated disease of the central nervous sys-
tem. Infections have been implicated in different aspects of the disease such as induction of relapses and pos-
sibly, progression. Bladder dysfunction and associated urinary tract colonization (UTC) and infections (UTls) are
common in MS patients. UTIs can exacerbate neurological symptoms in MS, whilst high-dose steroid treatment
of acute neurological worsening with concurrent untreated UTC may lead to unmasking of infection. This clinical
audit was designed to investigate whether our institution is adhering to the National Institute for Health Care and
Excellence (NICE) Clinical Guideline 148 for the management of patients with lower urinary tract symptoms due to
neurogenic bladder dysfunction. We identified 21 patients with abnormal urine dipsticks out of 118 patients pre-
senting at Nottingham University Hospitals for clinical review or for assessment of a relapse. Patients were asked
about catheter status and the presence of any lower urinary tract symptoms. In all cases of relapse assessment,
current practice at our institution had been to delay treatment with methylprednisolone (MP), pending the results of
microbiology culture and sensitivity testing. If the patient was confirmed to have an infection, treatment with MP was
delayed further awaiting completion of a course of antibiotics. We suggest that corticosteroid treatment need not
be delayed but rather administered simultaneously with antibiotic treatment for the UTI, provided that the patient
has no systemic symptoms of infection (e.g. fever, rigors, raised CRP). Patients must be educated and cautioned to
contact their doctor in the event that systemic symptoms do develop during treatment.
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Introduction tained long-term neurological deficit and loss of
function after each relapse. Studies have

Multiple Sclerosis (MS) is a progressive, imm- shown that greater relapse frequency in the

une-mediated inflammatory demyelinating dis-
ease of the central nervous system affecting
over 100,000 people in the United Kingdom [1,
2]. The disease affects three times as many
women as men and most people are diagnosed
between 20-40 years of age. Relapsing-
remitting MS (RRMS) is the most common form
of the disease, comprising approximately 85%
of all cases. In RRMS, acute relapses are unpre-
dictable in onset and duration, often causing
significant disability by sudden impairment of
sensory, motor, visual, or other neurological
functions. There can be almost complete recov-
ery of function following these episodes; how-
ever, disease progression can occur by sus-

early stages of MS may contribute to a worse
long-term prognosis as not only partially revers-
ible inflammatory demyelination, but also irre-
versible axonal loss occurs with each relapse
[2, 3]. RRMS often progresses to secondary
progressive MS (SPMS), where there is a gradu-
al deterioration in function over time indepen-
dent of relapses [1]. 10-15% of MS patients
have a steady worsening of symptoms and
increase in disability without relapses or remis-
sion (primary progressive MS, PPMS).

MS is a multi-factorial, immune-mediated dis-
ease. Genetic and population studies suggest
that environmental triggers may initiate the dis-
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ease process in genetically susceptible individ-
uals [4]. Mechanisms of immunopathogenesis
are incompletely understood and have been
reviewed elsewhere [5].

Infections and MS

Infections are thought to be involved in MS
pathogenesis and may influence disease sus-
ceptibility and clinical course [6]. Acute relaps-
es may be induced or exacerbated by infection,
most commonly in the form of an upper respira-
tory tract infection (URTI) or urinary tract infec-
tion (UTI). Sibley et al [4] was the first to define
an at-risk-period of two weeks preceding and
five weeks after the onset of an infection, dur-
ing which the risk of developing a disease
relapse is increased, possibly due to enhanced
immune activity induced by the infection [2, 3].
In substantial agreement with this seminal
observation, other investigators also found that
exacerbations of disease activity during the at-
risk-period were more likely [7, 8] and led to
more severe and sustained relapses [2].
Correale et al. [9] also studied the role of UTls
and demonstrated an increased risk of relaps-
es during systemic infections, paralled by MRI
activity. They also demonstrated in transwell
co-cultures of immune cells that the prolifera-
tion of antigen-specific T-cell lines in response
to myelin antigens was increased during relaps-
es, possibly through bystander, non antigen-
specific immune mechanisms. In addition to
bystander activation of myelin-specific, autore-
active T cells, other mechanisms including
molecular mimicry, superantigen-driven
immune cell activation, and direct microbial
effects on the CNS have been proposed to
explain the observed association between
infections and MS [10, 11]. Toll-like receptors
(TLRs) are key components of the innate
immune system. Upon recognition of microbial
epitopes, they lead to the production of inflam-
matory cytokines and interferons which, in
turn, drive the development of more specific,
adaptive immune responses. We and others
have reported that TLRs, in particular TLR2 and
its heterodimeric partners TLR1 and TLR6, are
expressed on human naive Tregs, which are
defective in MS, and can inhibit their regulatory
function [11-13]. The mechanisms mediating
the effects of infections on MS clinical exacer-
bations and possibly, disease progression,
remain incompletely understood.
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Bladder dysfunction in MS

Bladder dysfunction is common in the majority
of patients with MS, causing significant morbid-
ity with adverse effects on quality of life.
Detrusor hyperreflexia presents as urinary fre-
quency, urgency and incontinence. Occurring in
50-90% of patients with MS, this is due to an
inability to inhibit detrusor contractions, result-
ing in voiding at low bladder volumes [14]. Half
of the patients with detrusor hyperreflexia
develop detrusor-sphincter dyssynergia, in
which there is a failure of urethral sphincter
relaxation on detrusor contraction, resulting in
high micturition pressures and symptoms of
hesitancy, incomplete emptying, intermittent
stream and dysuria. Detrusor areflexia is most
commonly due to sacral cord lesions. It pres-
ents in approximately 20% of patients as urgen-
cy, frequency and urinary retention [14, 15].

With progressive disease activity, bladder dys-
function tends to worsen and patients often
require pelvic floor exercises, intermittent self-
catheterisation (ISC), or an indwelling perma-
nent catheter to improve the management of
bladder dysfunction [14, 15]. Due to urinary
stasis or the use of a catheter, these patients
are increasingly susceptible to recurrent UTls,
which may, if left untreated, lead to systemic
infection and sepsis. Infection-associated
pyrexia may precipitate the neurological deficit
by altering the conduction properties of demy-
elinated axons (Uhtoff's phenomenon) [16].
Since recurrent UTls have been proven to be
associated with exacerbation of disease activi-
ty, their appropriate management in MS
patients is essential [1, 3, 7, 9].

Our current practice: diagnosis of UTI during
the assessment of a presumed MS relapse

Current practice at Nottingham University
Hospitals and many other institutions in the UK
is that all patients attending for the assess-
ment of an acute relapse in MS must have a
urine dipstick to assess for the presence of a
concurrent UTI [17]. The standard treatment for
an acute, disabling MS relapse is high-dose
corticosteroid therapy, typically either orally for
5 days or intravenously for 3 days [18]. At the
time of assessment for a relapse, if urine dip-
stick is positive for blood, protein, nitrites or
leucocyte esterase, and/or the clinical suspi-
cion of UTI is high, the sample is sent for flow
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Urine dipstick positive for leucocytes or nitrites at the time of assessment
for acute relapse
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Figure 1. Urine dipstick positive for leucocytes and nitrites at the time of assessment for acute relapse: Algorithm
showing current management of the MS relapse patient when there is evidence of urinary tract infection on dipstick

analysis.

cytometry analysis and culture at the hospital
microbiology laboratory. Flow cytometry quanti-
fies the presence and concentration of erythro-
cytes, white blood cells, epithelial cells and
bacteria in the sample. If an elevated number
of bacteria is identified (>8,040 bacteria/ul at
our institution), a culture is performed to deter-
mine the bacterial species. Steroid treatment is
delayed until the results are available, usually
within 48 hours. The decision to send for uri-
nalysis and culture is based on the clinical judg-
ment of the physician at the time of assess-
ment. Where cultured samples yield a single
microbial species, patients are treated with
antibiotics before commencing steroid treat-
ment. Current practice considers cultures yield-
ing mixed growth as not pathological, but rather
contaminated and therefore, not clinically sig-
nificant. Many patients with urine culture yield-
ing mixed bacterial growth are intermittently
self-catheterising or are permanently catheter-
ized. Microbial resistance to antibiotics is iden-
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tified through antibiotic sensitivity testing, pro-
vided a single species has been identified in
culture. If a patient is asymptomatic for UTI,
antibiotic therapy is withheld awaiting the
results of culture and sensitivity. However, if
the patient is symptomatic, antibiotics are
given empirically and altered if necessary once
the results of sensitivity are available. Only
once the patient’'s concurrent infection has
been treated is steroid therapy initiated (See
Figure 1).

Clinical audit
Aims and objectives

National Institute for Health Care and Excel-
lence (NICE) guidelines 148 for the manage-
ment of UTIs in patients with neurogenic blad-
der dysfunction state that if the dipstick results
and person’s symptoms suggest an infection,
then clinicians should arrange a urine bacterial
culture and antibiotic sensitivity test before

Am J Clin Exp Immunol 2014;3(1):57-67



Urinary tract infections in multiple sclerosis

Table 1. Patient Demographics®

Gender
M 7
F 14
Current age
Mean 46.3
Median 45
Min 25
Max 71
Catheter
None 13
ISC
PC 2
SPC
MS Subtype
RRMS 8
SPMS 10
PPMS 3

@Patient demographics. M: male; F: female; ISC: intermit-
tent self-catheterisation; PC: permanent catheter; SPC:
suprapubic catheter. The median age at diagnosis was
35 years. 8 of the 21 patients included in the audit at-
tended for review appointments at MS clinic, the remain-
ing 13 attended on the neurospinal day unit for relapse
assessment.

starting antibiotic treatment. However, treat-
ment need not be delayed, but may be adapted
when results are available [19].

The purpose of this clinical audit was to identify
whether our institution is adhering to the NICE
guidance protocol, and to identify the types of
bacteria most commonly isolated from our
patient population and antibiotic sensitivities.

Methods

A total of 118 MS patients who presented to
the neurological day unit for the assessment of
an acute relapse or to the MS clinic for a neurol-
ogy review were screened for the presence of a
UTI. These patients attended Nottingham Uni-
versity Hospitals between the months of April
and August 2013. Patients presenting to the
clinic are not routinely screened, however urine
samples were obtained for the purposes of the
audit after verbal consent. Patient information,
details of assessment and infection were col-
lected through discharge letters, patient notes
and microbiology results, both current and his-
torical, on hospital electronic records.
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Patients were asked about the presence of sys-
temic and bladder symptoms. Systemic symp-
toms were classified as pyrexia, renal colic or
rigors. Bladder symptoms were classified as
frequency, urgency, incontinence, retention or
dysuria. Patients were also classified according
to catheter status (no catheter, permanent,
suprapubic, intermittent self-catheter, or un-
known).

Results
Patient characteristics

Of the 118 patients that underwent urine dip-
stick analysis, 21 who tested positive for any of
nitrites, leucocytes, blood or protein were
included in the clinical audit. For dipstick-posi-
tive patients, the median age at diagnosis was
35 years, two-thirds of the patients were
female, 13 did not have a catheter in place and
just under half had the SPMS subtype of the
disease (See Table 1 for patient demograph-
ics). Eight of the 21 patients included in the
audit attended for review appointments at MS
clinic, the remaining 13 attended on the neuro-
spinal day unit for relapse assessment.

Clinical data

Twenty samples were sent for detailed urinaly-
sis and culture. Culture was performed on 18
samples due to elevated levels of bacteria: 6
samples showed no significant growth (defined
by the microbiology laboratory at our institution
as <10° colony forming units per ml), 1 showed
mixed growth and 11 showed a specific bacte-
rial species (see Table 2 and Figure 2). Present
in over one-third of patients, urgency was the
most frequently reported symptom of lower uri-
nary tract dysfunction. Frequency, incontinence
and retention were also commonly reported
(see Figure 3). Two-thirds of the patients had no
documentation of previous UTIs over the last
three years on the hospital patient database
(see Figure 4). However, given that UTIls are
usually managed by general practitioners (GPs),
who may treat empirically with antibiotics, this
does not mean that the patients have not had
any UTls in the past. Out of the 7 patients with
a documented history of UTls, 2 were on antibi-
otic prophylaxis.

In three samples the urine dipstick was docu-
mented as positive, however there was no doc-
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Table 2. Results of urinalysis and culture for dipstick-positive patients?

MSU
Patient Dipstick results WBC RBC  Epithelial cells ~ Bacteria ~ Culture C:tt:titse ‘
(0-40/uL) (0-44/uL) (0-55/uL) (0-8040/uL)
1 Positive: leuc, nit, protein, blood 70 10 0 Unknown No sig growth SPC
2 Positive: protein, blood, malodour  Unknown Unknown Unknown Unknown No sig growth NC
3 Positive: nit 44 49 9 4812 E. Coli ISC
4 Positive: nit, protein, blood Unknown Unknown Unknown Unknown No sig growth NC
5% Positive 53 1 14 3259 Citrobacter sp NC
6 Positive: leuc, nit 112 2 2 18977 E. Coli ISC
7° Positive: leuc Not sent Not sent Not sent Not sent Not sent ISC
8" Positive: blood, protein 69 6 21 12834 E. Coli NC
o* Positive: leuc, blood 40 16 33 2397 Not performed NC
10 Positive: nit 11 3 4 43362 E. Coli ISC
11~ Positive 0 0 0 0 No sig growth NC
12 Positive: leuc 15 4 8 29216 E. Coli NC
13 Positive: leuc, blood 321 4 160 2867 No sig growth NC
14 Positive: nit 376 15 1 82119 E. Coli ISC
15 Positive: nit 33 25 44 84802 E. Coli NC
16 Positive: leuc 216 4 58 1744 No sig growth NC
17 Positive: leuc, nit 2877 8 48 22702 Mixed growth PC
18 Positive: leuc 143 8 16 303 B haemolytic strep group B NC
19+ Positive: leuc 93 9 34 1212 Not performed NC
20~ Positive 544 582 4 45046 E. Coli PC
21~ Positive Unknown Unknown Unknown Unknown Coliform NC

2Symbol legends: ~: denotes samples where an abnormality was identified on urine dipstick (i.e. positive). However, documentation in the patient’s notes and discharge
letter failed to specify what the urine dipstick was positive for. : denotes a sample where there was failure to send to microbiology for flow cytometry analysis and culture
despite the urine dipstick being positive for leucocyte esterase. *: denotes a false negative sample where urine dipstick was negative for infection markers, however flow
cytometry showed elevated levels of bacteria and culture yielded E. Coli. *: denotes samples where elevated levels of white blood cells were found on flow cytometry
analysis. However, as bacterial levels were within the normal range, culture was not performed.

BE Coli

B Citrobacter sp.
M B Haemolytic Strep
W Mixed growth

u Coliform

® No significant growth

Figure 2. Eighteen samples were cultured: 11 identified a single bacterial
species, 1 yielded mixed growth and 6 showed no significant growth. Eight
samples yielded E. Coli.

umentation of the specific abnormality identi-
fied on urine dipstick. One sample was not sent
to microbiology despite the urine dipstick iden-
tifying leucocyte esterase in the sample (see
Table 2). Therefore, flow cytometry analysis and
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culture were not performed.
Furthermore, this patient was
not treated empirically for
infection. One sample showed
evidence of a false negative on
urine dipstick analysis which
failed to identify any markers
for infection. However, flow
cytometry analysis and culture
yielded elevated levels of bac-
teria and E. coli respectively.
Two samples showed signifi-
cant pyuria (elevated white
blood cells) on flow cytometry
analysis; however, the samples
were not cultured as the bacte-
rial levels were within the nor-
mal range (see Table 2).

Use of antibiotic therapy

Antibiotics were withheld awaiting culture and
sensitivity testing in 13 patients. Eight of these
patients were confirmed to have a UTI on cul-
ture, of which 5 were later prescribed antibiot-
ics according to sensitivity testing. 7 patients
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Bladder symptoms
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Figure 3. Bladder symptoms: 12 of the 21 patients that had an abnormal
urine dipstick confirmed the presence of one or more of the six bladder
symptoms included in the audit ProForma. 9 patients expressed no bladder
symptoms.

How many documented UTIls over the previous 3 yrs were therein the
patients history?

16 4
14 -
12 -
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Number of patients
(]

o l || || |
None 1 3 6 13
Number of infections patient had

Figure 4. History of UTIs: There were 7 patients that had a documented
history of UTIs over the past 3 years. It is important to note that “None”
indicated no UTls were documented in hospital records for these patients.
However, given that UTls are usually managed by GPs, who may treat with
empirical antibiotics, this does not mean that the patient has not had any
UTls in the past. Out of the 7 patients with a documented history of UTls, 2
were on antibiotic prophylaxis.

received empirical antibiotic therapy, of which 3
returned a significant positive culture. One
patient was lost to follow-up.

Discussion

Corticosteroid therapy is con-
traindicated in the presence of
an infection as the immunosup-
pressive effects of steroids
may prolong the course of
infection and increase the risk
of advancement to systemic
infection and potential life-
threatening complications [18,
20]. Therefore, current practice
is to determine the presence of
infection prior to the initiation
of treatment in an acute
relapse. This is very much
dependent upon clinical judg-
ment and is achieved through
detailed history taking, exami-
nation and bedside tests,
including the urine dipstick.
Urine dipsticks are a quick and
efficient screening tool as
opposed to the more time con-
suming detailed urinalysis and
culture, which takes 24-48
hours to yield results [17]. This
is advantageous in the clinical
setting where early steroid
treatment is important in order
to achieve remission of the dis-
abling symptoms associated
with an acute relapse, thereby
minimising short-term morbidi-
ty, including persistent sensory
or motor dysfunction.

When a patient tests positive
for infection markers on urine
dipstick and is confirmed to
have an acute relapse, the phy-
sician must determine whether
there are any signs of systemic
iliness. If none are present and
the patient is otherwise well,
with no significant co-morbidi-
ties (i.e. poorly controlled dia-
betes), we recommend that the
clinician need not delay steroid
treatment pending the results
of flow cytometry and culture.
Rather, it would be prudent to

minimize patient upset caused by the sudden
worsening or new onset of neurological dys-
function and simultaneously treat both the
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relapse with corticosteroids and the UTI with
antibiotics [18]. This could lead to lower levels
of patient distress, higher satisfaction rates,
lower severity and shorter durations of relapse.
To ensure safety is a priority, the patient must
be educated and cautioned to contact their
physician or return to the hospital if they notice
the development of any systemic symptoms
(i.e. fever, rigors).

The urine dipstick

Urine dipsticks have specificity and sensitivity
values of 70-87% and 68-88% respectively for
infection, provided that the sample is positive
for both nitrites and leucocyte esterase [18].
Given these values, it is inevitable that a pro-
portion of dipsticks are false negative for infec-
tion and that these patients are not followed up
through detailed urinalysis and culture and,
therefore, not treated for infection.

Furthermore, studies have found leucocytes
show significant degradation in the hours after
a urine sample is collected. Although boric acid,
used as a preservative, reduces sample degra-
dation, one study found that at 4 hours post-
collection cell loss was still at 40%, compared
with 60% without the use of preservative [21].
This indicates that a number of low-grade infec-
tions may be going undetected and therefore,
untreated. The time between sample collection
and detailed urinary analysis may well exceed
four hours, especially in busy hospital laborato-
ries. Considering the cell loss that can occur in
this time, the upper threshold of ‘normal’ for
WBCs (40/uL), RBCs (44/uL) and epithelial
cells (55/uL) may be too high. In particular, the
pathology laboratory at our institution and
many others currently defines the upper limit of
normal for WBCs to be 40 WBC/uL. In cases
where WBC levels may be in the upper ranges
of normal or just above normal, degradation of
the sample at the time of analysis may result in
a failure to culture and identify an infection.
Consequently, the patient will not be followed
up, investigated further and treated for their
infection. Some studies define 10 WBC/uL as
pathological and treat with antimicrobial thera-
py accordingly. In a strict sense, pyuria is always
pathological and such thresholds are inevitably
arbitrary [21, 22].

Unfortunately, there is currently no viable alter-
native available to rival the speed and efficien-
cy of the urine dipstick in identifying a potential
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infection. A potential solution to this problem is
immediate microscopic analysis of fresh urine
samples provided by patients presenting for
review as an outpatient or for assessment of a
relapse as an inpatient. However, this is a time-
consuming and expensive task that is only suit-
ed to highly specialized research laboratories
[22] but not feasible in hospital practice.

Culture

The pathology laboratory at our institution and
many others currently defines an infection as a
minimum of 10° colony forming units per millili-
ter (cfu/ml). It should be noted that this widely
accepted threshold is based on the work of
Kass et al. who sampled acutely unwell women
with acute pyelonephritis [23]. Stamm et al.
questioned the validity of this threshold in their
research and sampled patients with symptoms
of frequency and dysuria [24, 25]. Their study
found that a threshold of 10° cfu/ml was miss-
ing more than 50% of UTls and proposed that a
more accurate threshold be 102 cfu/ml [25].

The significance of polymicrobial culture

The majority of urine samples from catheter-
ized patients yield a polymicrobial culture.
According to standard protocol, this is often dis-
missed as contaminated, and therefore, unreli-
able and clinically insignificant. However,
Khasriya et al. argued that there is no evidence
to disprove polymicrobial culture as clinically
significant [22]. Using spun urinary sediment
from MSU samples, they found that in many
patients with lower urinary tract symptoms, the
urothelium was colonized by multiple bacterial
species, including E. coli. This would be expect-
ed to influence the treatment regimen, as sen-
sitivity testing on each species may reveal that
a single antibiotic therapy is inadequate for the
eradication of infection [22]. In addition, in
catheterised patients it may be particularly dif-
ficult to distinguish between symptoms of UTI
and neurogenic bladder. As a result, clinical
judgment prevails when taking the decision to
treat with antibiotics.

High index of suspicion in clinic

Eight of the twenty-one positive urine dipsticks
came from review appointments at the MS clin-
ic. Many of these patients suffer from SPMS
and have a higher degree of disability associ-
ated with their disease. Although they are not
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suffering acute relapse symptoms, chronic
bladder dysfunction and the need for intermit-
tent or permanent catheterization predispose
these patients to recurrent UTIs. They must be
asked about the presence of any bladder symp-
toms, particularly new onset or worsening of
existing dysfunction. Whether chronic low-
grade infection causes a subclinical increase in
disease activity levels and influences disease
progression is a question that has been raised
but not conclusively answered by a number of
researchers [22].

Antibiotic prophylaxis

Two patients were on antibiotic prophylaxis for
recurrent UTIs. NICE guidelines state that anti-
biotic prophylaxis should not routinely be used
in patients with neurogenic bladder dysfunc-
tion. However, given the nature of bladder
symptoms in MS and the propensity for these
patients to develop UTls, it is likely that numer-
ous patients are given long-term antibiotics for
chronic low-grade, yet symptomatic, infections.
This is not regarded as prophylaxis because the
patient has evidence of infection, usually micro-
scopic pyuria of 210 WBC/uL. Extended treat-
ment allows for the attenuation of bladder
symptoms and therefore better quality of life.
Unfortunately, it also limits the number of
patients in which a causative bacterial species
can be identified and furthermore, it may hin-
der the evaluation of a relationship between
infections and acute relapses or the progres-
sion of disease. Interestingly, in our cohort anti-
biotic sensitivity testing in patients suffering
recurrent UTls often showed the evolution of
the pathogen, usually E. coli, in developing
resistance to the primary antibiotics, particu-
larly trimethoprim and amoxicillin.

Pseudo-relapses and UTls

A number of MS patients presenting on the Day
Unit for assessment were identified as having a
non-disabling relapse, in that they presented
with  mild sensory dysfunction. In these
patients, it was thought steroid treatment was
not warranted and they were discharged home.
Interestingly, a number of discharge letters
reviewed during the collection of data failed to
clarify whether or not a urine dipstick had been
performed, therefore, lacking information con-
cerning the possibility of an infection-associat-
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ed relapse. “Pseudorelapses” can present with
infective symptoms such as a low-grade fever,
but also during exercise or other activities that
cause an increase in core body temperature
(Uhthoff’s phenomenon) [16]. A relapse is
defined as the subacute or acute onset or wors-
ening, over days or weeks, of neurological defi-
cit, (e.g., sensory, motor, visual, etc.) in a patient
with established MS, lasting at least 24 h [16].
Uhthoff's phenomena are usually of shorter
duration than immune-mediated relapses and
occur in the setting of ion channel modifica-
tions in the demyelinated axon, which is known
to be very sensitive to even small increases in
temperature [16, 26]. Potent steroids may not
be warranted in cases of mild symptoms in con-
sideration of potential side effects, even if it is
clear that neurological deficits are caused by a
relapse [27]. Furthermore, as mentioned above
steroids are generally contraindicated during
infections. Therefore, although the definition of
an acute relapse may encompass a variety of
presentations, the treatment should be tailored
to the patient [18]. The clinical history is very
important in establishing whether a neurologi-
cal deficit can be attributed to Uhthoff’s phe-
nomena or to a genuine relapse [16, 26].

Conclusions and recommendations

We conclude from our audit that we are largely
compliant with NICE guidance 148 when UTls
are detected in patients with MS. However, we
uncovered instances in which UTls may be
under-detected, in particular when patients are
asymptomatic, but urine dipstick analysis is
positive for either nitrites or leucocytes. In such
cases, the literature indicates that UTIs may be
present even when automated cultures are
considered negative according to hospital stan-
dards (<8040 bacteria/uL) or when mixed cul-
tures are detected. The latter finding is routine-
ly considered suggestive of contamination by
commensal bacteria, but in fact does not
exclude that one of the cultured species (e.g., E
coli) may be causing an asymptomatic, but clini-
cally significant infection. We recommend the
following;:

e If the urine dipstick is abnormal and the
patient asymptomatic from the UTI, but judged
to be in clinical exacerbation from MS, treat-
ment with high-dose steroid treatment can be
given if warranted; a urine sample should be

Am J Clin Exp Immunol 2014;3(1):57-67



Urinary tract infections in multiple sclerosis

Table 3. Abnormal Cells vs. Significant Growth?

Single Species or Polymicrobial Culture

No Significant Growth

Sample 356 8 10 12 14 15 17 18 20 21 Sample

12 4 7 9 11 13 16 19

WBC

RBC B

Epithelial cell
Bacteria

WBC
RBC
Epithelial cell
Bacteria

@Highlighted in yellow are samples that showed elevated levels of white blood cells (WBC). Highlighted in red are samples that
showed elevated levels of red blood cells (RBC). Highlighted in blue are samples that showed elevated levels of epithelial cells.
Highlighted in green are samples that showed elevated levels of bacteria. Highlighted in black are samples where the results of

flow cytometry analysis were not available and are, therefore, unknown.

sent for complete analysis and antibiotic treat-
ment started on the basis of bacterial sensitiv-
ity if an infection is confirmed when the results
become available. The patient must be made
aware of the signs of systemic illness and be
told to contact their doctor if any of these
develop.

* If the patient is symptomatic from the UTI,
and judged to be in clinical exacerbation from
MS, empirical treatment with antibiotics should
be given without delaying high-dose steroid
treatment of the clinical relapse if this is war-
ranted; a urine sample should be sent for com-
plete analysis based on clinical judgment, even
if the dipstick is normal. Antibiotic treatment
should be either confirmed or modified on the
basis of bacterial sensitivity when the results
become available.

e |f the patient is symptomatic from the UTl and
systemically ill, empirical treatment with antibi-
otics should be given but steroid treatment
should be withheld to prevent septic compli-
cations.

* The urine dipstick may be missing a large
number of low-grade infections. Although it is
advisable to dipstick all patients that attend for
the assessment of an acute relapse, given the
relatively low sensitivity and specificity values,
it is prudent that clinical judgment prevail when
considering a concurrent UTI. Where the dip-
stick is negative for infection but the patient
confirms new lower urinary tract symptoms or a
worsening of existing bladder dysfunction on
questioning, it would be sensible to send a
urine sample to microbiology and treat with
empirical antibiotic therapy.

e |t is important that all MS patients are ques-
tioned for the new onset or worsening of lower
urinary tract symptoms. Clinicians should have
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a high suspicion for UTI. In the setting of MS
outpatient clinics, on the basis of our finding of
asymptomatic bacterial colonisation, we rec-
ommend to routinely perform urine dipstick
test when practical, followed by MSU analysis
where abnormalities are identified.

* In catheterized patients, a polymicrobial cul-
ture must not be dismissed as clinically insig-
nificant too hastily as the catheter provides a
niche for the colonization of the urinary tract by
multiple microbes. In these patients, one of
these microbial species (most commonly E.
coli), may well be acting as a pathogen in the
presence of other commensal organisms [22].

Opportunity for further research

A much greater number of patients than usually
detected could be suffering from covert infec-
tion and are, currently, going unidentified and
untreated. Bladder irritation caused by urinary
stasis in patients with neurogenic bladder, may
result in chronic microscopic pyuria and low-
grade infection. Bacterial levels may not be
elevated above normal on detailed urinalysis.
However, epithelial cells, red blood cells, pro-
tein and white blood cells can be elevated or in
the upper ranges of normal. Moreover, it has
recently been shown that uroepithelial cells
may harbor intracellular pathogens, which may
be responsible for low-grade infection that is
difficult to treat with antibiotic therapy. Rem-
arkably, such intracellular pathogens may be
quite distinct from those most commonly iden-
tified in urinary suspension [22].

Consistent with this concept, our audit showed
that the majority of samples that yielded a sin-
gle microbe or polymicrobial flora had elevated
levels of bacteria on flow cytometry analysis. In
the case of samples that yielded no significant
growth, the levels of bacteria were not elevated
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by laboratory standards of 8040/uL, however
many of the patients had significant pyuria. We
hypothesize that the reason for pyuria may be
intracellular bacterial infection, which cannot
be identified on flow cytometry or by current
culture methods. This may be particularly true
for the samples where elevated levels of epi-
thelial cells were identified (See Table 3).
Chronic immune activity due to covert or low
grade infection may have an effect on disease
activity in MS, which has yet to be investi-
gated.
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