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v Adult women: 6 — 10 % per year

v Pregnancy: 4 - 10 %
v' Female: male ratio overall 10 ;1
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Uncomplicated UTI

Complicated UTI

Acute Urethral Syndrome
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Negative (Dipsticks) ¢l $ i o
Trace (100 mg/dL)

+ (250 mg/dL) Glucose oxidase + Glucose = Gluconic acid + H202

++ (500 mgldL) H202 + orthotoludine = colored product

+++ (1000 mg/dL)

++++ (2000+ mg/dL) /
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-§-?-r3§?-s--> 3-hydroxy-5-phenyl pyrrole

3-hydroxy-5-phenyl pyrrole + diazo salt
————————————— > Colored Complex

Read at 2 minutes
Analytic Sensitivity: 3-5 WBCs
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o 90 % of first episodes: E. coli
o 10% : Proteus, Klebsiella, Strep. fecalis, Enterobacter

o Debilitated: Pseudomonas, Serratia, Providencia, Chlamydia, Gonorrhea, Trichomonas
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Urine cultures

Urinary Tract Infection (UTI)

Gram positive Bacteria
Staphylococeus aureus
Methicillin-resistant Staphylococcus aureus (MRSA)

Enterococcus faecalls
Streptococcus agalactiae
Streptococaus pneumoniae
Staphylococcus epidermis

Fungi
Candida albicans

Gram negative Bacteria
Escherichia coli
Salmonella enterica

Klebsiella pneumoniae
Pseudomonas aeruginosa
Enterobacter cloacae

A
B

Conventional diagnosis

Urine Culture

N

/ Suprapubic aspiration

(Invasive urine
collection in infants)
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Urine cultures for Diagnosis Of UTI
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** Problem?

QS e 5,155 e iSO lexe 4 1, (<10%) 0 to 10,000 CFUSs e oSiolesl 51 (6 bows »

» Uncomplicated Cystitis:

v" leukocyte esterase + and/or nitrite + only 75% sensitive

v" Culture:10° bacterial CFU only 50% sensitive
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(Asymptomatic Bacteriuria) cwdle ygd9 5592 2S5L

UTI o5Me o5 9,8 o Lol 5o 10°CFU/ML 51 iy 6,55k S92
Young healthy women: 3 to 5%
Pregnant women: 2 to 9.5%
Women aged 65-80 years: 18 to 43%
Women > 80 years: up to 43%
Men 65-80 years: 2 to 15%
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New Approaches

Urinary Tract Infection
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Biomarkers in urinary tract infections — which ones are
suitable for diagnhostics and follow-up?

GMS Infectious Diseases 2020, Vol. 8, ISSN 2195-8831 DOI: 10.3205/id000068

» Over 20 years (1999-2020)
« Conventional biomarkers for UTIs have low specificity
* Divided the available biomarkers into 5 groups:

v" Conventional markers

v" Promising, thoroughly studied biomarkers

v" Promising biomarkers that need further studies

v’ Biomarkers of unknown significance

v" Controversial, not useful markers
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Biomarkers

Conventional biomarkers
Promising, thoroughly | Cytokine

studied markers NGAL

Promising markers HBP

that need further Spectrometry

studies :
Lactoferrin
BMP-2 + CysC
MMP-2
LBP
HNP-1,-3 + HD-5

Biomarkers of unknown significance
Controversial/not useful markers

BMP-2: bone morphogenic protein-2, CysC: cystatin-C,
HBF: heparin binding protein, HD-5: human defensin-5,
HNP-1,-3: human neutrophil peptides-1,-3, LBP: lipopoly-
saccharide binding protein, MMP-9: matrix metalloprotease-9,
MNGAL: neutrophil gelatinase-associated lipocalin
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= Heparin Binding Protein (HBP), Lactoferrin (LF), Heat-Shock Protein-70

(HSP-70), Human Defensin-5 (HD-5), and Lipopolysaccharide Binding

Protein (LBP) studies are promising, but confirming data are lacking.

= Neutrophil gelatinase-associated lipocalin (NGAL)* and interleukins (IL)
have a leading role in diagnosing and differentiating UTIs based on a lot
of observational, comparative trials.

* The use of urinary NGAL and interleukins (IL-1B; IL-6; IL-8) could
Improve the sensitivity and specificity of laboratory diagnosis of UTIs.

| % NGAL (25-kDa, 178 aa), which belongs to the superfamily of lipocalins, produced by neutrophils,
plasma NGAL is freely filtered through the glomeruli and then totally reabsorbed by the proximal

tubules. NGAL reduces apoptosis and increases proliferation in kjdney tubule cells through processes

. involving immune modulation, inflammation, and neoplastic transformation.
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/ Identification of clinical anmnd urine\
biomarkers for unmncomplicated
uUrinmnary tract imfectionmn using
machine learming algorithhmys

SCIENTIFIC https://doi.org/10.1038/541598-019-55523-x
REPORTS

natarercscarch

= 17 clinical and 42 immunological potential predictors for bacterial culture among

women with uncomplicated UTI symptoms
= Urine cloudiness (based on leukocytes esterase) was the best performing clinical

predictor (particularly in ruling out negative UTI cases)
= Urinary levels of MMP9, NGAL, IL-8 and IL-1B together had a higher LR+ and

similar LR—, compared to cloudiness

______________________________________________________________________________________________________________________________________

LU rinary immune biomarker procedure. Cell-free urines were analyzed on a SECTOR Imager 6000 (Meso |
' Scale Discovery) using the V-PLEX Human Cytokine 30-Plex Kit to measure levels of [L-1cy, IL-13, IL-2, IL-4, IL-5,
. IL-6, IL-7, IL-10, IL-12p40, IL-12p70, IL-13, IL-15, IL-16, IL-17A, IEN-~, TNF-o, TNE-3, GM-CSE, VEGE, CCL2, !
. CCL3,CCL4, CCL11,CCL13, CCL17, CCL22, CCL26, CXCL8 and CXCL10, and using an ultrasensitive single-plex !
. assays for sIL-6R. Conventional ELISA kits were used to measure creatinine, cystatin C, HSA, MMP8, MMP9 and |
. RBP4 (R&D Systems) as well as fibrinogen (Abcam). HNE was measured using a B..T.S. ELISA kit (Mologic); acti- !
K vated PGP, desmosine, FMLP and NGAL were measured using validated in-house developed ELISA kits (Mologic). /




/ Criginal Article | Published: 16 July 2021

Novel urine biomarkers to distinguish UTI from culture-

negative pyuria

Elaise B Hill = Joshua R Watson, Danisl M Cohen, David Kline, Andrew L Schwaderer & John D Spencer

Pediatric Nephrology (2021) | Cite this article

-

Urine Culture

Positive

Females
Ages <18
+ Pyuria

Biomarkers

BID
BCLG
RASAL
CTSS
3HAO
TGLN2

e

:
:

\ “01

100+

Corrected for
creatinine

Uncorrected for
creatinine

= Novel urinary biomarkers: BH3 interacting domain death agonist (BID), B-cell lymphoma 6

protein, ras GTPase-activating protein 1, cathepsin S (CTSS), and transgelin-2

compared to those with culture-negative pyuria

= BID and CTSS concentrations were elevated in the urine of children with UTI

/
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Disease Markers in Urine: A Review

Tennyson Mathai, June 2020
DOI: 10.13140/RG.2.2.25025.17761

Biomarkers Remarks Mediators

Xanthine oxidase Elevated Generates reactive oxygen species (ROS)
Myeloperoxidase Elevated Inflammatory marker

Leukocyte esterase Elevated Presence of WBC

Urinary Nitrite Positive  Bacteria converts nitrate to nitrite.
Heparin Binding protein Elevated Presence of neutrophils (WBC)

= UTI can be easily cured with the help of antibiotics, only if it is diagnosed early

= Urinary markers were also capable of differentiating UTI with diseases that have
similar symptoms (cystitis and pyelonephritis).

= Heparin-binding protein in urine could differentiate UTI with pyelonephritis and
cystitis with a sensitivity and specificity of 89.2% and 89.9%

= Xanthine oxidase and myeloperoxidase with sensitivity and specificity of 100%,
100% and 87%, 100% respectively
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/ Review \

Nanomaterials for the Diagnosis and Treatment of Urinary
Tract Infections

Nanomaterials 2021, 11, 546.
https://doi.org/10.3390/nan011020546

Diagnosis of Urinary U Nanotechnology Diagnosis T
Tract Infection (UTI) :
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Current Diagnosis

J
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< leukocyte esterase

<+ C-reactive protein
Procalcitonin

< Interleukins

¢ lactofferin,

» secretory immunoglobulin A
xanthine oxidase,

» myeloperoxidase, a-1 macroglobulin
myeloperoxidase
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! Biomarkers |
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+» Analyzing a urine sample
«» Growing urinary tract bacteria
inalab
** Creating images of urinary tract
+* Using a scope to see
inside bladder.

Diagnosis

[

Self-assembly NFs
Point of Care Nanodevices

\_ Current methods and nanotechnology approaches for the diagnosis of urinary tract infections Y
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Urine 2 (2020) 1-8 \
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Contents lists available at ScienceDirect P
Urine
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[{e A | Urine .
CHINESE ROOTS =
GLOBAL IMPACT J
journal homepage: www.keaipublishing.com/en/journals/urine/ == A

Urine proteome of COVID-19 patients

Yanchang Li ™', Yihao Wang ®%!, Huiying Liu ™', Wei Sun®!, Baoqging Ding ¢, Yinghua Zhao ?,
Peiru Chen?, Li Zhu, Zhaodi Li?, Naikang Li?, Lei Chang?, Hengliang Wang
Changqing Bai ™ ™", Ping Xu

d,s'-n'«
2

a,e,f,*

40 subjects

LC-MS

Proteins related to hypoxia and complement activation were upregulated, whereas
proteins associated with platelet degranulation, and glucose and lipid metabolic

process were downregulated in severe covid-19 patients




/ Biomarkers

-

Immunoglobulin lambda variable 1-44

Immunoglobulin lambda variable 1-40
Complement C-3

Complement C4-B

Peptidyl-prolyl cis-trans isomerase FKBP1A
Immunoglobulin lambda variable 1-44
Immunoglobulin lambda variable 1-40
Complement C-3

Thioredoxin domain-containing protein-17
Fatty acid-binding protein, liver

Parkinson disease protein-7

Prelamin-A/C

Hypoxia up-regulated protein-1

Fatty acid-binding protein, liver
Superoxide dismutase [Cu-Zn]

Parkinson disease protein-7

Mediators

Complement activation

Regulation of immune response

Cellular oxidant detoxification

Cellular response to hypoxia

Oxidative stress induced
apoptosis

Potential biomarkers for the novel corong virus SARS CoV-2, identified from the urine proteome analysis
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