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Abstract 

Introduction: Multiple sclerosis (MS) is a demyelinating, chronic, inflammatory and 

autoimmune disease of the central nervous system (CNS) with axonal degeneration, 

presenting a progressive and variable course. MS patients usually have complications, such 

as bladder dysfunction, presence of urinary symptoms and Urinary Tract infection (UTI), which 

is one of the three most common non-neurological complications in MS patients.  

Objective: Analyze the most diverse aspects of UTI in MS patients, focusing on risk factors, 

prevalence, hospitalization and mortality rates of UTIs in this group. 

Methods: A non-systematic review of articles published on PubMed in the last 10 years with 

the search terms "Urinary Tract Infection" AND "Multiple Sclerosis".  

Discussion: MS patients have a high UTI prevalence, mainly due to the occurrence of urinary 

disorders in these patients. The most common symptoms of UTI in MS patients are urinary 

urgency, polyuria, nocturia, urinary retention, and incontinence. Escherichia coli, 

Pseudomonas aeruginosa, and Klebsiella pneumoniae were the most found organisms and 

treatment is based on antibiotic therapy. Moreover, UTIs can precipitate outbreaks, worsen the 

disease, causing more damage and a severe neurological condition deterioration. Therefore, 

UTIs in this group are associated with a high hospitalizations rate and a high mortality rate.  

Conclusion: UTI represents a great risk and concern in MS patients. The high prevalence, 

hospitalization rate and mortality rate of UTI in MS is worrying, such as the cause-consequence 

relationship between UTIs and the use of corticosteroids in outbreaks. Therefore, it is important 

to be aware of a UTI in this group to make early diagnoses, adequate management, and new 

infections prevention. Thus, further studies are needed to thoroughly analyze each nuance of 

this important comorbidity for MS patients. 
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 Abbreviations  

aOR– Adjusted Odds Ratio 

CI - Confidence Interval  

CISC - Clean Intermittent Self-Catheterization  

CNS – Central Nervous System  

EDSS - Expanded Disability Status Scale  

ICD – International Classification of Diseases  

MS – Multiple Sclerosis 

TLR2 - Toll-like receptors type 2 
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Manuscript 

Introduction 

Multiple sclerosis (MS) is a demyelinating, chronic, inflammatory and autoimmune 

disease of the central nervous system (CNS) with axonal degeneration, presenting a 

progressive and variable course. It affects 1 person per 1,000 in the United States. MS is the 

most prevalent neurological disease in people between 20 and 45 years old (Nikseresht et al., 

2016), being 3 times more prevalent in women than in men (Costello et al., 2017). It often 

presents complications resulting from partial remission after an outbreak, with one of the 

possible complications being bladder dysfunction, affecting 50-80% of patients (Gallien et al., 

2014), and in 70% of these patients, the urinary symptoms will progress according to the 

functional and neurological deterioration (DeLong et al., 2011). The most common symptoms 

are: urinary urgency, polyuria, nocturia, urinary retention and incontinence (Kantor et al., 2015; 

Tudor et al., 2016), and the presence of Urinary Tract Infections (UTI) in MS patients is closely 

related to the difficulty of these patients in having their bladder empty (Holland et al., 2012; 

Holland et al., 2016; Sand et al., 2013). However, according to Kapica-Topczewska and 

colleagues, of 815 MS patients of northeastern Poland, 39% had urinary incontinence (an 

important risk factor for UTI development) and 3.5% had UTI (Kapica-Topczewska et al., 

2020). 

Due to the high incidence of urodynamic changes (Salinas-Casado et al., 2019), MS 

patients are predisposed to urinary tract colonization and, consequently, urinary tract infection 

(Rakusa et al., 2012). Advanced age, previous use of antibiotics, presence of urinary catheter, 

the severity of MS, urinary pressure and high bladder pressure are risk factors for the 

development of the UTI (Balsara et al., 2013; Jahromi et al., 2014; Salinas-Casado et al., 

2019). In addition, urinary problems previously installed in MS patients make it difficult to 

diagnose UTI in these patients, which can cause misdiagnosis (Nikseresht et al., 2016). Thus, 

we discuss here the various characteristics of this type of infection in the MS population, from 

its intrinsic relationship with outbreaks, hospitalizations and deaths to the broader parameters 

such as diagnosis, management and treatment. 

Discussion 

The relationship between UTI and MS outbreaks 

Infections, whether in the urinary tract or elsewhere, can precipitate outbreaks, worsen 

the disease, causing more damage and a severe deterioration of the neurological condition 

(Rakusa et al., 2012; Kantor et al., 2015). Immune response activation is a possible 

explanation, which negatively affects the disease, worsening the stable condition (Maghzi et 
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al., 2012). Furthermore, UTI is a contraindication to the use of corticosteroids, as it makes the 

patient unable to perform a satisfactory immune response (Jahromi et al., 2014). If a patient 

has an underlying UTI or bacteriuria, steroid use may expose the infection and make it difficult 

to handle once the treatment commences (Mahadeva et al., 2014). A case report written by 

Tutuncu and colleagues demonstrates the relationship between UTI and the outbreaks 

exacerbation in MS, in which a patient developed acute diplopia and dysarthria with a new 

gadolinium-enhancing lesion after a UTI. After UTI treatment he recovered completely within 

2 weeks (Tutuncu et al., 2011). 

UTIs, hospitalization rate and death rate in MS population 

In this context, urinary infections cause 30 to 50% of hospitalizations, being one of the 

3 most frequent non-neurological causes (Marrie et al., 2014; Manack et al., 2011). An 

important large-scale study conducted by Manack and colleagues looked at patients with 

neurogenic bladder with spinal cord injury and MS from 2002 to 2007. The study revealed that 

21% required UTI hospitalization in that period and 31% of patients were diagnosed with UTI 

within one year after diagnosis (Manack et al., 2011). Moreover, there is a possible relationship 

between a high score on the Expanded Disability Status Scale (EDSS) and the duration of the 

disease, which influences the increase in the likelihood of infections (Jick et al., 2015; Phé et 

al., 2016). Also, according to current evidence, urinary tract infections are a predictive factor 

of death for these patients, which can double the risk of death (Jick et al., 2015; Salinas-

Casado et al., 2019). 

An important retrospective study conducted by Harding et al. analyzed the MS death 

causes in British Columbia - Canada, between 1986 and 2013. For this, they analyzed death 

certificates that contained MS as a cause according to the International Classification of 

Diseases (ICD) and analyzed the second ICD contained in the certificate to identify which 

disease most contributes to death in patients with MS. UTI was the main cause, contributing 

to 8% of MS deaths while contributing to only 2% of general population deaths. The adjusted 

Odds Ratio (aOR) was 10.2 with a 95% confidence interval (CI), 8.7-12.0. Also, a gender 

difference for the death causes of UTI was found (men: aOR, 14.9 [95% CI, 11.5–19.3]; and 

women: aOR, 8.00 [95% CI, 6.53–9.81]). The other most relevant causes were respiratory 

infection (aOR 3.03 [95% CI, 2.73–3.36]), aspiration pneumonia (aOR, 7.15 [95% CI, 6.23–

8.22]), sepsis (aOR, 1.34 [95% CI, 1.15 –1.56]), and skin disease (aOR, 5.06 [95% CI, 3.96–

6.46]) (Harding et al., 2020). 

Diagnosis of UTI in the MS population 

MS patients can present signs and symptoms suggestive of a UTI with high sensitivity 

(77-95%) despite low specificity (<50%). These symptoms are abdominal or back discomfort, 
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neurological status deterioration, reduced appetite or lethargy, leakage between Clean 

intermittent Self-catheterization (CISC), catheter blockage or the report of a cloudy urine with 

increased odor (Massa et al., 2009; Phé et al., 2016). Fitzgerald and colleagues reinforce that 

the foul-smelling urine as a potential independent predictor of probably/possible UTI in MS 

patients with a suspected relapse, such as female gender, previous history of UTI and patients 

with walking impairment (Fitzgerald et al., 2019). 

As recommended by international guidelines, the gold standard for the UTI diagnosis 

is urine culture (EAU guidelines, 2020). However, MS patients may have a more pressing need 

for rapid diagnosis and prompt UTI treatment. This approach does not conform to the delay 

found with urine culture and sensitivity results. For this population, the urine dipstick is a great 

diagnosis test (considering its speed in the result and cost-effectiveness), followed by 

treatment based on the dipstick results (Fowler et al; 2009; Rakusa et al., 2012). The presence 

of nitrites and leukocyte esterase in urine dipstick tests, associated with a high negative 

predictive value, also contribute to the UTI diagnosis (Deville et al., 2004). Taking that into 

account, a prospective study developed by researchers in the United Kingdom analyzed 299 

MS patients in acute relapse. Patients underwent urine dipstick and were treated for UTI if 2 

or more of: nitrites, leukocyte esterase and cloudy urine were positive.  The algorithm showed 

a specificity of 94%, a predictive negative value of 91% and an accuracy of 87%. Although the 

sensitivity is 24%, the algorithm has improved accuracy and safety for conduct with antibiotic 

therapy in MS patients (O'Herlihy et al., 2019). 

Most prevalent microorganisms in MS population UTIs 

Some studies have analyzed which microorganisms are more prevalent in UTIs. In MS 

population specifically, the findings were that Escherichia coli, Streptococcus beta-hemolytic 

B, Klebsiella pneumoniae, Proteus mirabilis, and Staphylococcus coagulase-negative were the 

bacteria responsible for the UTIs of the patients under analysis (Rakusa et al., 2012). Clark 

and Welk, in turn, in a retrospective study of 146 people who had a neurogenic bladder, 

compared the result of subsequent urine cultures from patients who had at least 2 positive 

urine cultures in 2 years. The most found organisms were Escherichia coli, Pseudomonas 

aeruginosa and Klebsiella pneumoniae (Clark and Welk, 2018). Other studies found, also in 

patients with neurogenic bladder, that Escherichia coli is the most common isolated pathogen 

(50%), followed by Pseudomonas aeruginosa (15%), Acinetobacter (15%), Enterococcus 

faecalis (6%) and multi organisms infections (Shigemura et al., 2015; Jahromi et al., 2014). 

Other findings  

Another article analyzed the relationship between Toll-like receptors type 2 (TLR2), 

known pro-inflammatory stimulators of regulatory T cells (Tregs), and progression and relapse 
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of the disease in patients with MS. Therefore, 35 patients with MS and 25 healthy controls 

were evaluated by collecting serum and urine samples. The results showed that patients with 

relapsing-remitting MS have high levels of soluble TLR2 (a biomarker of recent infection) and 

C-Reactive Protein in the serum compared to the control group, both in relapse and remission 

periods. In patients' urine, TLR2 stimulant activity has been shown to be greater in MS patients 

than in healthy patients. As soluble TLR2 is released from excessive TLR2 stimulation, the 

authors looked for potential stimulants and found data which suggested that bacteria 

responsible for UTIs were potent TLR2 stimulators (Gram-negative: Escherichia coli, Klebsiella 

pneumoniae, Pseudomonas aeruginosa and Proteus vulgaris; Gram-positive: Enterococcus 

faecalis and Streptococcus pyogenes), relating recent UTIs to exacerbations of the disease. 

(Hossain et al., 2018). 

Management of UTI in the MS population 

The management of MS patients without symptoms of bacteriuria is important, since 

24% to 90% of these patients have UTI, depending on the voiding frequency. This is due to a 

possible bladder sphincter dyssynergia (Rouzaud et al., 2017). Moreover, the pharmacological 

treatment of asymptomatic bacteriuria has no evidence of clinical efficacy, therefore it is not 

recommended, except in cases of recurrent acute urinary tract infections or cases of need for 

immunosuppression (Jahromi et al., 2014).  

The treatment of symptomatic UTI should be done through antibiotic therapy, preferably 

broad-spectrum antibiotic, depending on microbial susceptibility local patterns and can be 

adjusted to lower spectrum antibiotic therapy with the urine culture result  (EAU guidelines, 

2020), including in symptomatic patients with neurogenic bladder (Jahromi et al., 2014). When 

UTI is suspected in patients with relapse of MS, corticosteroid therapy should not be 

discontinued. However, if the patient presents with urinalysis changes, antibiotic therapy is 

recommended. Furthermore, it is essential to conduct clinical follow-up of MS patients who 

have recurrent UTI, since frequent infections can amplify the lower urinary tract symptoms, 

such as greater urgency and urinary frequency, besides to predisposing a higher risk of 

complications in the upper urinary tract (Phé et al., 2016). 

Prophylaxis of UTI in the MS population 

Prophylactic antibiotics use for UTI only proved to be effective for women without 

previous neurological diseases. For MS patients who have lower urinary tract dysfunction, 

there is no evidence of superiority to placebo treatment and it is not currently recommended, 

except for patients with a recurrent or severe recent UTI history (Phé et al., 2016). Phé and 

colleagues, in 2017, analyzed the use of D-mannose in patients with MS. According to them, 

the use of D-mannose seems to be associated with a reduction in the number of UTIs and 
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further studies are needed to establish efficacy (Phé et al., 2017). Moreover, the apathogenic 

Escherichia coli bacterium inoculation seems to induce a better UTI prognosis, however further 

studies are needed to prove its efficacy for UTI prophylaxis in patients with MS (Jahromi et al., 

2014). Other UTI prophylaxis therapies and management in MS patients have been studied, 

such as bladder irrigation and Methenamine Hippurate, but without efficacy evidence (Jahromi 

et al., 2014). Compared to placebo, the use of cranberry extract twice a day for UTI prophylaxis 

in MS patients was also not efficient (Gallien et al., 2014). 

Conclusion 

In this review we analyzed the most diverse characteristics of UTIs in patients with MS 

and the most important features were summarized in table 1. Therefore, MS patients have a 

high UTI prevalence, mainly due to the occurrence of urinary disorders in these patients. In 

addition, UTIs in this group are associated with a high hospitalizations rate and a high mortality 

rate, besides the ability to precipitate outbreaks, aggravating the disease and causing further 

damage and a serious neurological condition deterioration. The cause-consequence 

relationship between UTIs and the use of corticosteroids in MS outbreaks is also worrying, due 

to the immune suppression generated in this process. Several articles demonstrate the UTI 

relevance in MS patients. Thus, further studies are needed to thoroughly analyze each nuance 

of this important comorbidity for MS patients. 
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Table 1: The table summarizes the most important features of Urinary Tract Infection 

in Multiple Sclerosis patients. 

 

 

 The 
relationship 
between UTI 
and MS 
outbreaks 

UTIs, 
hospitalization 
rate and death 
rate in MS 
population 

Diagnosis of 
UTI in the 
MS 
population 

Most prevalent 
microorganisms in 
MS population 
UTIs 

Other 
findings 

Management 
of UTI in the 
MS 
population 

Prophylaxis of 
UTI in the MS 
population 

 
 
 
 
 
 
 
 
 

Description 

 
Infections can 
precipitate 
more severe 
outbreaks and 
with more 
damage of the 
neurological 
condition. 
 
UTI is a 
contraindication 
to the use of 
corticosteroids. 
 
Steroid use may 
expose an 
underlying UTI. 
 

 
UTI cause 30 to 
50% of 
hospitalizations. 
 
It is one of the 3 
most frequent 
non-
neurological 
causes of 
hospitalizations. 
 
The probability 
of a UTI 
increases with 
high EDSS and 
the duration of 
the disease.  
 
Urinary tract 
infections can 
double the risk 
of death. 
 

 
Gold 
standard for 
the UTI 
diagnosis is 
urine 
culture. 
 
Considering 
its speed in 
the result, 
the urine 
dipstick is a 
better 
diagnostic 
test for MS 
patients. 

 
- Escherichia coli 
(50%);  
- Pseudomonas 
aeruginosa (15%); 
- Acinetobacter 
(15%); 
- Enterococcus 
faecalis (6%); 
- Streptococcus 
beta-hemolytic B; 
- Klebsiella 
pneumoniae; 
- Proteus mirabilis; 
- Staphylococcus 
coagulase-
negative. 

 

 
Patients 
with MS 
have high 
levels of 
soluble 
TLR2 and 
C-Reactive 
Protein in 
the serum. 
 
TLR2 
stimulant 
activity has 
been 
shown to 
be greater 
in MS 
patients’ 
urine. 

 
Treating 
asymptomatic 
bacteriuria is 
mostly not 
recommended
.  
 
Treatment of 
symptomatic 
UTI should be 
done initially 
through 
broad-
spectrum 
antibiotic and 
then adjusted 
accordingly. 
 

  

 
Prophylactic 
antibiotics use 
for UTI in MS 
patients are 
not proved to 
be effective. 
 
The use of D-
mannose 
seems to be 
associated 
with a 
reduction in 
the number of 
UTIs. 
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