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ABSTRACT
The prevalence of Urinary Tract Infection (UTI) varies by age, sex, race, pregnancy status, and pathology, with an increasing burden among older adults 
and those in regions with low socio-demo- graphic indices. UTIs are predominantly caused by bacteria and fungi; e.g. Candida spp.. They can cause and 
compound Lower Urinary Tract Symptoms (LUTS), and make invasive diagnostic tests like Urodynamics risky in terms of exacerbation. Infection control 
combines horizontal measures— hand hygiene, aseptic techniques, cleaning protocols—and vertical strategies focusing on specific pathogens. The latter 
being costlier.

Screening mid-stream urine (MSU) with dipstick tests prior to invasive testing minimises the risks associated with infection. Where pathology or 
communication limitations make sample collection difficult, alternative methods can be attempted, including: Quick-Wee for infants; supra-pubic tap- 
ping for spinal cord injury patients; and intermittent catheterization. Traditional MSU culture re- mains the gold standard technique for diagnosing UTI 
with a cut-off ≥10^5 CFU/ml, reduced to ≥10^4 CFU/ml for paediatric samples obtained by intermittent cathterisation and ≥10^3 CFU/ml for those with 
indwelling catheters. Advanced technologies like MALDI-TOF-MS and POC lateral flow assays can minimise the delay in obtaining test results and give 
accurate results including in- formation on any microbes susceptibility to treatment. Urine biomarkers can also aid in diagnosing bladder dysfunctions, 
highlighting the potential of POC urine testing in the urodynamics clinic.

Treatment guidelines from NICE recommend age and sex-specific antibiotic regimens for sympto- matic bacterial UTIs, with asymptomatic bacteriuria 
treated only in pregnancy. Fungal UTIs are typically managed with fluconazole, often in hospital settings, but drug resistance is increasing in both 
kingdoms. Alternative treatment approaches target intracellular bacterial communities or em- ploy innovative therapies such as antimicrobial peptides and 
photodynamic therapy.
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Acronyms and Abbreviations
AMP: Antimicrobial Peptides, ASB: Asymptomatic Bacteriuria, 
ATP: Adenosine Tri-Phosphate, BJU: British Journal of 
Urology, CFU: Colony Forming Units, CIC: Clean Intermittent 
Catheterisation, CMOS: Complementary Metal Oxide 
Semiconductor, CVA: Cerebrovascular Accident, DALYs: 
Disability-Adjusted Life Years, DO: Detrusor Overactivity, ELISA: 

Enzyme Linked Immunosorbant Assays, LUTS: Lower Urinary 
Tract Symptoms, MUI: Mixed Urinary Incontinence, MALDI-TOF-
MS: Matrix-associated Laser Desorption Ionization Time of Flight 
Mass Spectroscopy, MSU: Mid-Stream Urine, NGAL: Neutrophil 
Gelatinase-Associated Lipocalin, NICE: National Institute for 
Health and Care Excellence, POC.auris: Point-of-Care testing for 
Candida auris, PDT: Photodynamic Therapy, PGD: Patient Group 
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Directive, SCI: Spinal Cord Injury, TESSLA: Trans-cutaneous 
Electrical Spinal Stimulation for LUT Functional Augmentation, 
uNGF: Urinary Nerve Growth Factor, USI: Urodynamic Stress 
Incontinence.

Background
The prevalence of Urinary Tract Infection (UTI) varies with 
age, race and sex [1], pregnancy, parity, and pathology [2]. 
Lower Urinary Tract Symptoms (LUTS) can be bothersome and 
embarassing, and UTI can be causative, secondary, or acquired 
nosocomially during diagnosis and treatment. Urodynamics is a 
key part of the diagnosis of LUTS [3] and often repeated following 
subsequent surgery or medical treatment.

Infection Control is paramount in the management of any clinical 
service. Horizontal strategies are the uni- versal and broad ranging 
measures like hand washing during any patient contact, aseptic 
technique for invas- ive procedures, and cleaning schedules for 
specific clinical areas [4]. Vertical strategies focus on a specific 
pathogen and are relatively expensive [5]. This article aims to 
summarise current and aspirational methods of detection and 
management of UTI in a Urodynamics service.

Global Burden of UTI
A systematic review and meta-analysis of a million individuals 
worldwide found that the incidence of UTI varied from 1.1% to 3.7% 
depending on region [6]. A focused study of older women revealed 
an increase of 132% in incidence, presumably reflecting the ageing 
population [7], however, the number of deaths and total disability-
adjusted life years (DALYs) have also increased independently of 
age [idem] suggestive of an in- crease in intractable infections. 
Prevalence has increased by 4% since 1990 especially in women, 
older men and regions with low socio-demographic indices [8].

Nature of Urinary Tract Infection
Urinary Tract Infections are a type of microbial infection that can 
take place in any portion of the urinary system [9]. They can be 
caused by a range of microbes, though bacteria and fungi are the 
main culprits [10,11]. Cystitis is an infection of the lower urinary 
tract [12] and encompasses fungi- the most common nosocomial 
UTI; more specifically Candida spp. [13].

Asymptomatic bacteriuria (ASB) describes significant bacteria 
in clean-catch urine from an asymptomatic patient [14]. It’s 
incidence increases with age, and if left untreated in pregnancy, 
the rate of subsequent UTI has been demonstrated to be 25% [15]. 
Pyelonephritis (upper tract UTI) is often secondary to cystitis, and 
in pregnant women it carries a risk of miscarriage and premature 
delivery [2], explaining treatment in this cohort.

Methods of Urine Collection
To perform any analysis of urine it is necessary to obtain a sample, 
and a voluntary mid-stream sample (MSU) on arrival at the clinic 
is ideal. However, pathology or limitations in communication can 
make this difficult and there is little guidance on how to obtain 

the urine sample and if it can ever be omitted. The ‘Quick-Wee’ 
method was first described in 2016 and encapsulates the use of a 
gauze soaked in cold water and rubbed on the stomach of an infant 
to stimulate the cutaneous voiding reflex [16]. It increased the 
success rate in clean-catch urine collection in two different cohorts 
[17,18]. Patients with upper motor neuron Spinal Cord Injury 
(SCI) use supra-pubic tapping to elicit (reflex) detrusor contraction 
which can be supplemented by clean intermittent catheterisation 
(CIC) [19]. Trans-cutaneous electrical spinal stimulation for 
LUT functional augmentation (TESSLA) can re-engage the spinal 
circuits of the Lower urinary tract and facilitate normal bladder 
and urethral function after SCI [20].

The Crede manouvre is the simple method of pushing on the lower 
abdomen to increase pressure and stimulate voiding and has been 
successful in obtaining a urine sample in those with underactive 
bladders [21]. The Valsalva manouvre involves holding the nose 
and blowing out through the ears [22], or blowing into a syringe 
case with the plunger removed. It increases abdominal pressure 
and facilitates urine leakage. However, neither Credè or Valsalva 
manoeuvres are recommended in those with Detrusor overactivity 
(DO) [23], and it is important to consider the patients dignity 
when deliberately causing incontinence.

Intermittent catheters can be used by the patient or clinician, 
however, they do carry a risk of introducing UTI, strictures and 
false passageways with repeated use [24].

Biomarkers for UTI
Dipsticks identify the presence of blood, nitrites and leucocyte 
esterase in the urine which are all indirect indicators of the 
presence of microbes in the urinary tract. According to local 
procedure, the MSU will occasionally be sent for culture. The gold 
standard measure of UTI is finding ≥105 colony forming units 
(CFU) per ml of any microbe in this culture after a few days [25]. 
In samples obtained from children using intermit- tent catheters, 
this threshold is reduced to ≥104 CFU [26] and further reduced to 
≥103 in patients with in- dwelling catheters [27].

In patients with residual urine secondary to neurogenic bladders, 
and an elderly cohort, the cytokine interleukin 6 (IL-6) was able 
to differentiate UTI from asymptomatic bacteriuria and quantify 
symptom severity [28,29]. Chemokines CXL1 and CXC8 were 
also diagnostic in the elderly group and testing procedures for all 
signalling proteins can take less than 24 hours. IL-6 and IL-10 have 
also been measured from sweat patches worn by older adults for 72 
hours [30] which could avoid a visit to hospital for urine sample 
collection.

Technology to Measure Biomarkers Urine
Cultures are counted by a microbiologist looking into a microscope. 
Urine dipsticks are judged manually by a trained healthcare 
professional, or can be read by a reflectance spectrophotometer, 
which can measure down to 25 leucocytes per µl and correct for 
dehydration and other sample attributes in a few seconds. Other 
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optical methods include Phase-contrast microscopy, Automated 
Flow Cytometry and Matrix-associated laser desorption ionization 
time of flight mass spectroscopy (MALDI-TOF-MS) [31]. During 
Flow Cytometry, markers are labelled with fluorophores then the 
sample is passed through an argon laser beam for counting [32]. It 
can identify different leucocyte subsets and cytokines [33] but the 
process can take up to a week.

MALDI-TOF-MS reduces this to a few hours.
Enzyme linked immunosorbent assays (ELISA) use antibodies 
to to quantify a target cytokine in a liquid sample, and Multiplex 
versions now exist to look at a range of biomarkers simultaneously 
[29]. A Raspberry Pi with a camera was programmed to collect 
strip images and identify blood and leucocytes with good accuracy 
[34].

Point-of-Care testing for Candida auris (POC.auris) is a type of 
lateral flow assay that uses droplet magneto- fluidics to identify the 
nucleic acid of Candida auris, a fungus that is becoming resistant 
to treatment [35].

While Fungal UTIs do produce white blood cells, the count is lower 
than for bacterial infection [36] and would be less likely to show 
on dipstick screening. Rapid and sensitive indicators are therefore 
highly desirable.

Complementary Metal Oxide Semiconductors (CMOS) can be used 
to scan urine dipsticks for very sensitive, and immediate, readings 
of leucocyte esterase [37]. Low cost, portable aptasensors use DNA 
to bind to s.aureas then trigger signal transduction and will soon 
be available at the point of care [38]. A personal glucose meter and 
silver nanoparticle-invertase complexes can identify E.coli and 
S. aureus and assess their anti- microbial susceptibility within 4 
hours [39] which could be very useful in providing treatment and 
prophylaxis in the Urodynamics clinic. And finally, a non-faradic 
electrochemical impedence spectroscope can detect IL-6 from 
human urine at the POC [40].

Current Treatment of UTI
Any individual with a symptomatic LUTI who doesn’t use a 
catheter in the UK is subject to NG109 [12]. It advocates waiting 
for culture and susceptibility results and prescribing a narrow 
spectrum antibiotic, with specific drugs recommended for children 
up to the age of 16, pregnant girls and women, and men and 
women over 16 years. The dose and treatment regimen also varies 
with age. Asymptomatic bacteriuria is only treated in pregnant 
women, in keeping with other countries, and for those presenting 
with symptoms of Acute Pyelonephritis (UUTI) a broad spectrum 
antibiotic and consideration of hospitalisation is appropriate.

Once the culture results are available, then a narrow spectrum 
antibiotic to which the microbe is susceptible can be substituted.
Symptomatic UTI is always treated with antibiotics in those using 
catheters, and referral to hospital is necessary in: pregnancy; 
immunosuppression; high risk of complications; resistance 

to oral antibiotics; predisposition to recurrent UTI; the very 
dehydrated; and those unable to take oral medicines. There is a 
small overlap between the drugs recommended for cathterised and 
uncatheterised patients. [idem]

Whilst we know fungal infections of the urinary tract are common, 
they are not detailed by the NICE treatment guidelines, perhaps 
because they are treated in hospital more often than primary care. 
However, the literature describes the use of fluconazole for all fungal 
infections of the urinary tract [41,42] including pyelonephritis in 
a kidney transplant patient [43]. It is important to consider the 
source of the fungus in a urine sample. For example, dysuria in 
women can often be caused by urine coming into contact with 
peri-urethral tissue that is inflamed due to candidal vaginitis.

A current perspective article suggests future management 
of recurrent UTI’s should consider intracellular bacterial 
communities (IBCs) and bacterial persistence [44]. The former 
respond well to the macrolide, fluoroquinolone, tetracycline and 
rifampicin classes of antibiotics,[idem] and techniques involving 
Antimicrobial Peptides (AMPs), Photodynamic Therapy (PDT) 
and Electroporation have been proposed for resistant microbes 
[45].

When to test for UTI
NICE Clinical Summaries advocate urine dipstick testing in 
patients under 65 years, but not older given a reduction in reliability 
[46,47]. So different methods may be required for screening in 
future Urodynamics clinics. Thankfully, the flourish of research 
and innovation in this area means POC technology is becoming 
available, and can multitask diagnostically.

Diagnostic and Monitoring potential of Urine
The concept of POC testing urine can work for diagnosis or 
exclusion of other bladder symptoms. While the presenting 
symptoms are similar, elevation of CXCL-1, CXCL-8 and CXC-10 
were seen in UTI but not OAB, and very responsive to antibiotics 
in a general adult cohort [48]. In females with Mixed Urinary 
Incontinence (MUI) and those with pure Detrusor Overactivity 
(DO), the urinary nerve growth factor (uNGF): creatinine ratio 
was larger than in a control group and those with pure Urodynamic 
stress incontinence (USI), and even higher in those with de-novo 
DO following incontinence surgery [49]. In a different cohort, 
the uNGF level is correlated with the severity of neurological 
impairment following Cerebrovascular Accident (CVA), but not 
the symptoms of urgency or the urodynamic diagnoses [50]. In 
the majority of patients with overactive bladder symptoms, 4mg 
of tolterodine daily halved the ratio of uNGF/creatinine and was 
associated with a similar reduction in symptom score [51]. In 
paediatric patients with Vesico-ureteral reflux (VUR) Neutrophil 
gelatinase-associated lipocalin (NGAL) was significantly increased 
compared to control subjects, and the ratio of NGAL:creatinine 
and cathelicidin (LL7):creatinine were correlated with the severity 
of this reflux [52]. However, the latter metric was significantly 
lower in those with renal scarring (RS). [idem].
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Conclusions
This review has considered when and how to test urine for 
microbial infection, and highlighted the diagnostic potential 
of biomarkers in urine. POC testing could extend the range 
of diagnoses to which a urodynamic service could contribute. 
Additionally, patient-group directives [53] would allow healthcare 
professionals to provide antimicrobial treatment and prophylaxis 
for some patients in the UK. The concept of sending a sample to 
microbiology could be extended to assessing the cleanliness of 
a clinical area, and bioluminescence meters are now available to 
rapidly measure Adenosine Tri-Phosphate (ATP) in clinical areas 
for day-to-day quality assurance of a service [54].

Given that fungal infections give rise to less leucocytes for detection 
by urine dipsticks, and are increasingly reistant to treatment, the 
need for sensitive POC testing is urgent. At the moment, any 
sample testing positive for leucocytes on a screening dipstick needs 
to be sent for microbial culture in case of c.auris. The risks during 
pregnanacy should be placed in context; by the final few weeks of 
pregnancy, no mother with ASB developed pyelonephritis [55], 
but the risks are larger in earlier trimesters. Finally, it is worth 
considering that gram negative bacteria can kill some fungi (i.e. c. 
albicans) and conversely, fungi can modulate bacteria’s virulence, 
viability and susceptibility to antibiotics [56].

Acknowledgements
Thank you to my old friend Kevin Duthie for coaching me 
(remotely) to complete this manuscript despite breaking my foot.

References
1.	 Shaikh N, Morone NE, Bost JE, Farrell MH. Prevalence of 

urinary tract infection in childhood: a meta-analysis. Pediatr 
Infect Dis J. 2008; 27(4):302-308. 

2.	 Figueroa Ortiz CJ, Mead PA. Urinary tract infections in 
immunocompromised patients. Curr Opin Infect Dis. 2025; 
38(4):322-328. 

3.	 Hall R, Ward K. Basic understanding of urodynamics. 
Obstetrics, Gynaecology & Reproductive Medicine. 2022; 
32(6):110-119. 

4.	 Wenzel RP, Edmond MB. Infection control: the case for 
horizontal rather than vertical interventional programs. Int J 
Infect Dis. 2010; S3-S5.

5.	 Abbas S, Stevens MP. Horizontal versus vertical strategies 
for infection prevention: current practices and controversies. 
Curr Opin Infect Dis. 2024; 37(4):282-289. 

6.	 Mengistu DA, Alemu A, Abdukadir AA, Mohammed Husen 
A, Ahmed F, et al. Incidence of Urinary Tract Infection Among 
Patients: Systematic Review and Meta-Analysis. Inquiry. 2023; 
60:469580231168746. 

7.	 Hu Y, Ma W, Tang K, Qi Q, Xu W, et al. Global burden of 
urinary tract infections in older women from 1990 to 2021 with 
projections to 2040: a trend analysis of the Global Burden of 
Disease Study 2021. Front Cell Infect Microbiol. 2025; 15:1577777. 

8.	 He Y, Zhao J, Wang L, Han C, Yan R, et al. Epidemiological 
trends and predictions of urinary tract infections in the global 
burden of disease study 2021. Sci Rep. 2025; 15(1):4702.

9.	 Kumar S, Dave A, Wolf B, Lerma EV. Urinary tract infections. 
Disease-a-Month. 2015; 61(2):45-59.

10.	 Flores Mireles AL, Walker JN, Caparon M, Hultgren SJ. Urinary 
tract infections: epidemiology, mechanisms of infection and 
treatment options. Nat Rev Microbiol. 2015; 13(5):269-84.

11.	 Mackay AM. Steps Toward Prevention and Treatment of Female 
UTI Using PDT. Am J Bio med Sci Res. 2022; 7(2):87-89.

12.	 National Institute for Health and Care Excellence Urinary 
tract infection (lower): antimicrobial prescribing. 2018; 109.

13.	 Behzadi P, Behzadi E, Ranjbar R. Urinary tract infections and 
Candida albicans. Cent European J Urol. 2015; 68(1):96-101.

14.	 Habak PJ, Carlson K, Griggs, Jr RP. Urinary Tract Infection in 
Pregnancy. StatPearls Publishing. 2024.

15.	 Gilstrap LC, Ramin SM. Urinary tract infections during 
pregnancy. Obstet Gynecol Clin North Am. 2001; 28(3):581-591.

16.	 Kaufman J, Fitzpatrick P, Tosif S, Hopper SM, Bryant PA, et 
al. The QuickWee trial: protocol for a randomised controlled 
trial of gentle suprapubic cutaneous stimulation to hasten 
non-invasive urine collection from infants. BMJ Open. 2016; 
6(8):e011357. 

17.	 Kaufman J, Fitzpatrick P, Tosif S, Hopper SM, Donath SM, et al. 
Faster clean catch urine collection (Quick-Wee method) from 
infants: randomised controlled trial. BMJ. 2017; 357:j1341.

18.	 Branagan A, Canty N, Halloran OE, Madden M, Neill OMB. 
Evaluation of the Quick Wee method of inducing faster clean 
catch urine collection in pre-continent infants: a randomized 
controlled trial. World J Pediatr. 2022; 18(1):43-49. 

19.	 Wu SY, Jhang JF, Liu HH, chen JT, Li JR, et al. Long-Term 
Surveillance and Management of Urological Complications 
in Chronic Spinal Cord-Injured Patients. J Clin Med. 2022; 
11(24):7307.

20.	 Gee MJM, Amundsen CL, Grill WM. Electrical stimulation 
for the treatmentof lower urinary tract dysfunction after spinal 
cord injury. J Spinal Cord Med. 2015; 38(2):135-146.

21.	 Tulloch AG, Rossier AB. The autonomic nervous system 
and the bladder during spinal shock-an experimental study. 
Paraplegia. 1975; 13(1):42-48.

22.	 Valsalva AM. De Aura Humana Trachtus. Dublin Core. 1704.
23.	 Kaplan SA, Chancellor MB, Blaivas JG. Bladder and Sphincter 

Behavior in Patients WithSpinal Cord Lesions. J Urol. 1991; 
146(1):113-117.

24.	 Wyndaele JJ. Complications of intermittent catheterization: their 
prevention and treatment. Spinal Cord. 2002; 40(10):536-541.

25.	 Rowe TA, Juthani Mehta M. Urinary tract infection in older 
adults. Aging health. 2013; 9(5):10. 

26.	 Yim HE. 10,000 colony count cutoff appears most accurate for 
urinary tract infection diagnosis. J Pediat. 2024; 269:113914.



Pages 5 of 5Volume 2 Issue 2 Advances Infec Diseases Therapy

27.	 Sinawe H, Casadesus D. Urine Culture. In: Treasure Island 
(FL): StatPearls Publishing. 2025.

28.	 Sundén F, Butler D, Wullt B. Triggered Urine Interleukin-6 
Correlates to Severity of Symptomsin Nonfebrile Lower 
Urinary Tract Infections. J Urol. 2017; 198(1):107-115.

29.	 Rodhe N, Löfgren S, Strindhall J, Matussek A, Mölstad S. 
Cytokines in urine in elderly subjectswith acute cystitis and 
asymptomatic bacteriuria. Scand J Prim Health Care. 2009; 
27(2):74-79.

30.	 Hladek M, Szanton SL, Cho YE, Lai C, Sacko C, et al. Using 
sweat to measure cytokines in older adults compared to 
younger adults: A pilot study. J Immunol Methods. 2018; 
454:1-5. 

31.	 Larkey NE, Obiorah IE. Advances and Progress in Automated 
Urine Analyzers. Clin Lab Med. 2024; 44(3):409-421.

32.	 Boonen KJ, Koldewijn EL, Arents NL, Raaymakers PA, 
Scharnhorst V. Urine flow cytometry asa primary screening 
method to exclude urinary tract infections. World J Urol. 
2013; 31(3):547-551.

33.	 Qiu, JG, Mei XL, Chen ZS, Shi Z. Cytokine Detection by Flow 
Cytometry. Methods Mol Biol. 2014; 1172:235-242.

34.	 Yang Z, Cai G, Zhao J, Feng S. An Optical POCT Device 
for Colorimetric Detection of UrineTest Strips Based on 
Raspberry Pi Imaging. Photonics. 2022; 9(10):784.

35.	 Lee PW, Totten M, Chen L, Chen FE, Trick AY, et al. A Portable 
Droplet Magnetofluidic Device for Point-of-Care Detection of 
Multidrug-Resistant Candida auris. Front Bioeng Biotechnol. 
2022; 10:826694.

36.	 Chotiprasitsakul D, Kijnithikul A, Uamkhayan A, Santanirand 
P. Predictive Value of Urinalysisand Recent Antibiotic Exposure 
to Distinguish Between Bacteriuria, Candiduria, and No-
Growth Urine. Infect Drug Resist. 2021; 14:5699-5709.

37.	 Oyaert MN, Himpe J, Speeckaert MM, Stove VV, Delanghe 
JR. Quantitative urine test stripreading for leukocyte esterase 
and hemoglobin peroxidase. Clin Chem Lab Med. 2018; 
56(7):11261132.

38.	 Chen W, Lai Q, Zhang Y, Liu Z. Recent Advances in Aptasensors 
for Rapid and Sensitive Detection of Staphylococcus Aureus. 
Front Bioeng Biotechnol. 2022; 10:889431.

39.	 Zheng L, Shen Y, Dong W, Zheng C, Zhou R, et al. Rapid 
Detection and Antimicrobial Susceptibility Testing of 
Pathogens Using AgNPs-Invertase Complexes and the 
Personal Glucose Meter. Front Bioeng Biotechnol. 2022; 
9:795415.

40.	 Kamakoti V, Kinnamon D, Choi KH, Jagannath B, Prasad 
S. Fully electronic urine dipstickprobe for combinatorial 
detection of inflammatory biomarkers. Future Sci OA. 2018; 
4(5):FSO301.

41.	 Fisher JF, Sobel JD, Kauffman CA, Newman CA. Candida 
urinary tract infections--treatment. Clin Infect Dis. 2011; 
52:S457-S466.

42.	 Kim SJ, Ryu JH, Kim YB, Yang SO. Management of Candida 
Urinary Tract Infection in the Elderly. Urogenit Tract Infect. 
2019; 14(2):33-41.

43.	 Suárez Urquiza P, Peman J, Gordon M, Favier A, Brell 
PM, et al. Predicting Fungemia in the ICU: Unveiling the 
Value of Weekly FungalSurveillance and Yeast Colonisation 
Monitoring. Journal of Fungi. 2024; 10(10):674.

44.	 Sgarabotto D, Andretta E, Sgarabotto C. Recurrent Urinary 
Tract Infections (UTIs): A Reviewand Proposal for Clinicians. 
Antibiotics. 2025; 14(1):22.

45.	 Mackay AM. The Evolution of Clinical Guidelines for 
Antimicrobial Photodynamic Therapy of Skin. Photochem 
Photobiol Sci. 2022; 21(3):385-395.

46.	 National Institute for Health and Care Excellence Urinary 
tract infection (lower) - women (NICE Clinical Knowledge 
Summary). 2013.

47.	 National Institute for Health and Care Excellence Urinary tract 
infection (lower) -men (NICE Clinical Knowledge Summary). 
2013.

48.	 Tyagi P, Tyagi V, Qu X, Chuang YC, Kuo HC, et al. Elevated 
CXC chemokines in urine noninvasively discriminate OAB 
from UTI. Am J Physiol Renal Physiol. 2016; 311(3):F548-F554.

49.	 Liu HT, Chancellor MB, Kuo HC. Urinary nerve growth 
factor level could be a biomarker in the differential diagnosis 
of mixed urinary incontinence in women. BJU Int. 2008; 
102(10):1440-1444.

50.	 Liu HT, Liu AB, Chancellor MB, Kuo HC. Urinary nerve growth 
factor level is correlated with the severity of neurological 
impairment in patients with cerebrovascular accident. BJU 
Int. 2009; 104(8):1158-1162.

51.	 Liu HT, Chancellor MB, Kuo HC. Decrease of urinary nerve 
growth factor levels after antimuscarinic therapy in patients 
with overactive bladder. BJU Int. 2009; 103(12):1668-1672.

52.	 Colceriu MC, Aldea PL, Răchișan AL, Clichici S, Sevastre-
Berghian A, et al. Vesicoureteral Reflux and Innate Immune 
System: Physiology, Physiopathology, and Clinical Aspects. J 
Clin Med. 2023; 12(6):2380.

53.	 https://www.nice.org.uk/guidance/mpg2
54.	 Nante N, Ceriale E, Messina G, Lenzi D, Manzi P. Effectiveness 

of ATP bioluminescence to assess hospital cleaning: a review. J 
Prev Med Hyg. 2017; 58(2):E177-E183.

55.	 Perlitz Y, Saffoury E, Shabso N, Labai A, Namathiof JF, et al. 
Maternal and neonatal outcome of asymptomatic bacteriuria 
at term pregnancy. Pathog Dis. 2019; 77(5):ftz046.

56.	 Peleg A, Hogan D, My lonakis E. Medically important 
bacterial–fungal interactions. Nat Rev Microbiol. 2010; 8:340-
349.

https://www.nice.org.uk/guidance/mpg2

