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RESUMO 

Introdução: A esclerose múltipla (EM) é uma doença autoimune caracterizada pela desmielinização dos axônios 
no sistema nervoso central (SNC). A infecção do trato urinário (ITU) afeta milhões de pessoas a cada ano. A ITU 
é um fator de risco comum que piora os surtos em pacientes com EM. Objetivos: A pseudo-exacerbação mais 
comum em pacientes com EM é a ITU, além da influência da ITU na atividade e no desenvolvimento da doença; 
portanto, a pesquisa visa estudar a prevalência de infecções do trato urinário. Métodos: O estudo incluiu 
sessenta pacientes com EM, com idades entre 15 e 57 anos, de maio de 2023 a março de 2024, na clínica de 
EM da cidade médica Imam Al-Hussein em Kerbala, no Hospital Saad Al-Witry para Neurociências em Bagdá e 
na clínica de EM do centro de neurociências do Eufrates Médio em Najaf. Dez ml de amostras de urina foram 
coletadas de pacientes com EM, e então foi feito um exame geral de urina (EGU). A amostra de urina foi inoculada 
no meio de cultura e, em seguida, diagnosticada pelo sistema VITEK. Resultados: A prevalência de ITU em 
pacientes com EM foi de cerca de 23%, sendo a E. coli a bactéria mais frequente, enquanto outras bactérias 
foram menos frequentes, variando entre 15-7%. Discussão: A infecção urinária é um fator de risco em doenças 
autoimunes. Conclusões: Pacientes com esclerose múltipla têm maior probabilidade de desenvolver ITU. As 
infecções podem ser adquiridas tanto na comunidade quanto no hospital, especialmente por E. coli. Além das 
doenças autoimunes, isso representa um risco de infecções sistêmicas. 

Palavras-chave: Infecção do trato urinário, ITU, VITEK, EM, Esclerose múltipla. 

ABSTRACT 

Background: Multiple sclerosis (MS) is an autoimmune disease characterized by the demyelination of axons in 
the central nervous system (CNS). Urinary tract infection (UTI) affects millions of people each year. UTI is a 
common risk factor that worsens attacks in patients with MS. Aims: The commonest pseudo exacerbations in 
patients with MS is UTI, in addition to the influence of UTI on disease activity and development; therefore, the 
research aims to study the prevalence of urinary tract Methods: The current study included sixty MS patients 
aged 15-57 years from May 2023 to March 2024 in MS clinic at Imam Al- Hussein medical city in Kerbala, Saad 
Al-Witry Hospital for Neuroscience in Baghdad and MS clinic at Middle Euphrates center for Neuroscience in 
Najaf. Ten ml of urine samples were collected from MS patients, and a general urine examination (GUE) was 
done. The urine sample was inoculated into the culture media, after which VITEK diagnosed it. Results: The UTI 
prevalence in patients with MS was about 23%; E. coli was the most frequent, while other bacteria were less 
frequent, ranging between (15-7%). Discussion: UTI infection is a risk factor in autoimmune diseases. 
Conclusions:  Multiple sclerosis patients are likely to have UTI. They are community- and hospital-acquired, 
especially because of E. coli. In addition to autoimmune diseases, it is a risk of systemic infections. 

Keywords: Urinary tract infection, UTI, VITEK, MS, Multiple sclerosis. 
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 ال�ل��:

مسالك البولية على المقدمة: التصلب المتعدد هو مرض مناعي ذاتي يتميز بإزالة المايلين من المحاور العصبية في الجهاز العصبي المركزي. تؤثر التهابات ال
التهاب المسالك البولية عامل خطر شائع يزيد من شدة الهجمات في مرضى التصلب المتعدد. الهدف: تعد التفاقمات الكاذبة الأكثر شيوعا  ملايين الناس كل سنة.

الى دراسة لدراسة لدى مرضى التصلب المتعدد هي عدوى المسالك البولية, بالإضافة الى تأثر عدوى المسالك البولية على نشاط المرض وتطوره وبالتالي تهدف ا
الى مارس  2023عاماً, من شهر مايو  57 -15انتشار عدوى المسالك البولية . الطرق: شملت الدراسة ستون مريضاً مصاب بالتصلب المتعدد تتراوح أعمارهم 

غداد وعيادة التصلب في مركز الفرات في عيادة التصلب المتعدد في مدينة الامام الحسين الطبية في كربلاء, ومستشفى سعد الوتري للعلوم العصبية في ب 2024
مل من عينات ادرار مرضى التصلب المتعدد ثم اجراء فحص عام للادرار وتم تلقيح عينة الادرار في أوساط  10الأوسط للعلوم العصبية في النجف. تم جمع 

ية . الاشريكية القولونية الأكثر تردداً بينما بقية البكتيريا اقل تردداً بالم 23زرعية وتم التشخيص بوساطة الفايتك . النتائج: انتشار عدوى المسالك البولية حوالي 
%) . المناقشة: تعد عدوى المسالك البولية عامل خطر في الامراض المناعة الذاتية. الاستنتاجات: يعاني مرضى التصلب المتعدد من عدوى 15-7يتراوح بين (

ن المجتمع او المستشفى وخاصة بسبب الاشريكية القولونية. بالإضافة الى الامراض المناعة الذاتية التي تمثل المسالك البولية ويمكن ان تكون العدوى مكتسبة م
 خطراً للاصابات الجهازية.
 
 

البولية المسالك عدوى  ,MS ,VITEK , UTI , المتعدد التصلب   المفتاحية الكلمات :  
 

 

1. INTRODUCTION:  
  
 Multiple sclerosis (MS) is an autoimmune 
disease characterized by inflammation, 
demyelination of axons, glial proliferation, and 
neurodegeneration in the CNS. About 2.8 million 
people have MS worldwide (Kamma et al., 2022), 
or 5–300 per 100,000 people worldwide (McGinley 
et al., 2021). Multiple sclerosis is more susceptible 
to females than males by a ratio of approximately 
3:1. It most often affects young people aged 20- 
40 years (Manjunatha et al., 2022). 

 Different courses include Multiple 
sclerosis, relapsing-remitting Multiple sclerosis, 
secondary progressive- MS, primary progressive 
Multiple sclerosis, and progressive relapsing 
Multiple sclerosis (Manjunatha et al., 2022). 

 As a result, MS patients suffer different 
sensory and motor symptoms that affect life quality 
(Shobeiri et al., 2022). Immunotherapy reduces 
the rate of relapses, and life quality improves, but 
multiple sclerosis is a progressive degenerative 
disease of the CNS that results in persistent 
disability that has no cure (Trapp and Nave, 2008). 

The MS etiology has been yet not yet been 
established, but it is regarded as a complicated 
autoimmune disease triggered by abnormal 
immune reaction (Sarkar et al., 2024). 
Multifactorial risk predisposes the development of 
MS, including age, gender, race, genetic 
predisposition, environment, and infection (Dighriri 
et al., 2023). Females are two to three times 
possibly to develop MS than males, suggesting a 
hormonal contribution to the onset of MS (Walton 
et al., 2020). 

Multiple sclerosis presents with various 
clinical manifestations. Lesions occur in CNS at 
various times and locations (disseminated with 
time and space). Severity and symptoms vary 

among patients with MS. The period of symptoms 
worse (relapse) followed by cure (remission) in 
relapsing-remitting- MS (Thornton et al., 2024). 
Dissemination into space can be achieved by 
demonstrating MRI lesions in various regions 
“periventricular, juxtacortical/cortical, infratentorial 
brain, spinal cord (Mey et al., 2022). 

 Although there is no cure for MS yet, 
immunotherapies through regulation or 
suppression of immunity have reduced the 
number of relapses and improved patient life 
(Mansilla et al., 2021). To manage and treat 
relapse of MS using corticotrophin or 
corticosteroids, as it increases the speed of 
recovery from relapses. However, it does not 
prevent new relapses or influence long-term 
disability (Myhr and Mellgren, 2009). Disease-
modifying therapies (DMTs) depend on concepts 
of immunopathogenesis of MS (Constantinescu et 
al., 2011). DMTs are mainly used for the treatment 
of MS. There are several options of DMT available: 
(interferon, glatiramer acetate, fingolimod, 
dimethyl fumarate, natalizumab, and ocrelizumab) 
(Thornton et al., 2024). Interferon-B and glatiramer 
acetate were among the initial medications 
commonly described to MS patients (Engel and 
Zipp, 2022). Immuno-therapies have grown rapidly 
to include nineteen US Food and Drug 
Administration-accepted immunotherapies usable 
in 2021 (Cross and Riley, 2022). 

MS symptoms can be exacerbation or 
relapse due to new CNS inflammation, pseudo 
exacerbation due to psychological stressors or 
general medical, or progression of MS chronic 
symptoms. Exacerbations might profit from high 
doses of corticosteroids, and 
pseudoexacerbations require finding and treating 
the main medical triggers. Patients with greater 
MS disability are especially prone to pseudo-
exacerbations; the commonest is UTI, so a urine 
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dipstick with reflex culture is required to evaluate 
all patients with acute or progressive MS (Spain, 
2022). 

A UTI is an infection of the urinary system, 
including the kidneys, urethra, and bladder. 
Bacterial infections are the most common cause of 
UTIs (Tullus and Shaikh, 2020).  

MS patients with high UTI prevalence due 
to a disorder of the urinary system. The symptoms 
of UTI in MS patients are polyuria, urinary urgency, 
urinary retention, nocturia, and incontinence. 
Escherichia coli, Pseudomonas aeruginosa, and 
Klebsiella pneumoniae were the most common 
bacteria. Moreover, UTI may precipitate 
outbreaks, worsen MS patients, and cause further 
damage and deterioration in neurons (Medeiros et 
al., 2020; Abood Yasir OKAB, and B. Salih, 2020).   

In a study conducted in Poland on urinary 
tract infection, it was considered one of the three 
comorbidities most closely associated with MS 
(Pierzchala et al., 2015). 

When patients with MS develop a UTI, they 
do not necessarily suffer from the symptoms 
reported by the general people, such as fever, 
suprapubic or flank pain in cases of pyelonephritis, 
urgency, increased frequency, urinary 
incontinence, and hematuria. Therefore, it is 
difficult to diagnose UTI in patients with MS. 
Urgency, frequency modification, and 
incontinence may occur in MS patients without UTI 
due to the effects of MS (Massa et al., 2009; Phé 
et al., 2016). 

Infections are associated with MS 
pathogenesis and may affect MS susceptibility 
and course. An infection may exacerbate a 
relapse. One of the most common is UTI (Ascherio 
and Munger, 2007). Sibley et al. (1985) were the 
first to identify a risk period of two weeks before 
the onset of infection and five weeks after the 
onset of infection, during which the risk of MS 
relapse increases, perhaps because of enhanced 
immune activity resulting from the infection. 

The study aimed to screen the extent of the 
prevalence of urinary tract infections in patients 
with multiple sclerosis and determine the most 
common type of bacteria causing urinary tract 
infections. 

2. MATERIALS AND METHODS:  
 
2.1. Methods 

2.1.1. Patients  

The study was conducted on MS patients 
(without treatment new diagnosis (naïve MS)) from 
May 2023 to March 2024, and urine samples were 
collected from MS patients from the MS clinic at 
Imam Al-Hussein Medical City in Kerbala, Saad Al-
Witry Hospital for Neuroscience in Baghdad and 
MS clinic at Middle Euphrates center for 
Neuroscience in Najaf. A physician diagnosed MS 
patients using McDonald’s 2017 criteria (Oh, 
2022) concerning their clinical signs and 
symptoms and magnetic resonance imaging 
(MRI).   

2.1.1. 1. Patients and Exclusion Criteria 

All patients in this study were newly diagnosed 
(naïve) with MS according to McDonald’s 2017 
criteria by a physician. The history of each patient 
was recorded as age and gender.   The exclusion 
criteria of all patients in this study included other 
autoimmune diseases, such as diabetes and 
hypertension. 

2.1.2. Urine sample collection 

The current study included sixty MS patients. 
Ten ml of urine samples from MS patients were 
collected in a sterile container. Urine samples 
were taken and examined under a microscope. 
The urine sample is inoculated onto blood agar 
and MacConkey agar, then incubated at 37 ºC 
overnight. A culture sample is diagnosed based on 
bacterial growth ≥100 colonies (105 cfu/ml), while 
≤ 100 colonies are excluded (Kranz et al., 2024). 
Bacteria are identified using microscopic 
identification, and biochemical tests to determine 
the diagnosis of isolates are performed by VITEK-
2. 

2.1.3. Preparation of media 

MacConkey agar and Blood agar base agar 
were prepared according to manufacturer 
instructions (Oxoid-UK). MacConkey agar and 
Blood agar base agar were sterilized by autoclave 
at 121ºC and pressure 15 pounds/Inch for 15 min 
(Paul, 2019). 

 
2.1.4. Diagnosis of bacterial isolates by 
VITEK-2 apparatus system 

All bacterial isolates were identified using 
the VITEK-2 apparatus (bioMérieux, France). The 
suspension of bacteria was adjusted to 0.5 
McFarland standard in 2.5ml sodium chloride 
solution (0.45%). The period between the 
preparation of the inoculum and the identification 
card filling was less than 30 minutes. The card was 
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placed on the cassette in the VITEK-2 apparatus, 
and the card was automatically filled via a vacuum 
and sealed, then manually inserted in an incubator 
(incubation temperature, 37 ºC) and automatically 
subjected to kinetic fluorescence measurement 
every 15 minutes for 8 hours. They were analyzed 
via a database to identify the organism in a kinetic 
mode starting 180 minutes after the start of 
incubation (Nimer et al., 2016). 
 
 

3. RESULTS AND DISCUSSION:  
 
3.1. Results 

The current study included the collection of 60 
patients with MS (14 with UTI and 46 without UTI). 
The average age of MS patients was 
32.13333±11.32938, where females were 33.425± 
11.93763 while in males 29.55± 9.773622. The 
average age of MS patients with urinary tract 
infections was 26.5 years, and the infection rate in 
females was greater than in males (approximately 
2:1). Table 1 shows that the number of female MS 
patients is higher than that of males.  

Gram-negative and positive bacteria cause 
UTIs. The current study shows that about 64% of 
Gram-positive bacteria while 36% of Gram-
negative bacteria. It shows that 36% of urine 
culture samples contained strains of 
Staphylococcus spp. The results were shown the 
types of bacteria that cause UTI in MS patients 
(Figure 1).  

The most prevalent bacteria were Escherichia 
coli 36%, and Staphylococcus haemolyticus 15% 
while lower rates of other bacteria, about 7% each 
one (Aerococcus viridans, Staphylococcus 
warneri, Staphylococcus aureus, Staphylococcus 
lentus, Streptococcus agalactiae, Lactococcus 
gravieae, Enterococcus faecalis). 

3.2. Discussion 

UTIs are more common in females for 
several reasons, one of which is the anatomy of 
the female urinary tract (Assouma et al., 2023). 

In the postulate, the X chromosome might 
be related to autoimmune disease (Selmi, 2008). 
In experimental autoimmune encephalomyelitis 
(EAE), the presence of a 2X increased 
susceptibility to EAE has been shown to be 
completely independent of hormones (Smith-
Bouvier et al., 2008; Harbo et al., 2013).  

All MS patients had a urine sample taken, a 
positive bacterial culture of urine defined as >105 
colonies forming unit (CFU)/mL or >104 CFU/mL, 
as determined by the physician regarding the 

symptoms. Urinalysis is useful. However, this is 
not enough to confirm a UTI, which requires a 
urine culture.  

Escherichia coli and Pseudomonas spp. were 
more common bacteria cultured with multiple 
sclerosis patients (Li et al., 2020). Infection is a risk 
factor in autoimmune diseases, and it often causes 
strong inflammatory responses in different organs. 
MS exacerbations often occur while patients are 
suffering from an infection (Marrodan et al., 2019).  

About 5–10% of UTIs are caused by 
E.faecalis, S.agalactiae, and Staphylococcus spp. 
Staphylococcus warneri is a rare found in UTI and 
urosepsis, and in the state, immunocompromised 
is an induce factor for S. warneri infection 
(Kanuparthy et al., 2020; Assouma et al., 2023). S. 
aureus is most common among Staphylococcus 
sp., while S. lentus (zoonosis) represents rare and 
opportunistic pathogens causing UTI (Wu et al., 
2010; Rivera et al., 2014). S. haemolyticus was 
recorded to cause UTI (Eltwisy et al., 2022). 

Different species of Aerococcus spp. cause 
UTI, among them A.urinae is the most common, 
followed by A.sanguinocola, while Aerococcus 
viridans is a rare bacteria that causes UTI (Mohan 
et al., 2017; Ezechukwu et al., 2019). Lactococcus 
garvieae is known for producing fish infections. It 
was not known until recently when multiple case 
reports showed these pathogenic bacteria causing 
UTI, abscess in the liver, and infective endocarditis 
(González-Bravo et al., 2021). 

 

4. CONCLUSIONS:  
 
 We conclude from this current study of all 
patients suffering from multiple sclerosis that the 
prevalence of urinary tract infection was 23%, and 
the most common bacteria is E. coli. We note that 
most infections with bacteria are rare for causing 
UTI and may be related to immunocompromised. 
 

5. DECLARATIONS 

5.1. Study Limitations 

The cross-sectional study provides a quick 
overview of the prevalence rate at a specific time, 
which limits the sample size. AS well as the 
exclusion criteria, including multiple sclerosis 
patients treated with immunomodulatory 
treatments, in addition to MS patients with other 
diseases such as diabetes and hypertension, and 
it is worth noting even MS patients under-
diagnosis and being treated with medications for 
UTI have been excluded. 
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Table 1. Patients’ demographics 
 

Variable MS with UTI MS without UTI 

Number of patients (n=60) n= 14 n= 46 

Average age ±SD 28.42857±10.65338 33.26087 ± 11.3987 

Gender (M/F) 4/10 16/30 

Pus cell Presence Absence 
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Figure 1. Bacteria causing UTI in MS patients 
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