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Urinary Tract Infection (UTI)

“Clinically detectable
condition associated
with invasion by
disease causing
microorganism of
some part of the
urinary tract”

(Wang A et al.,Prim Care. 2013 Sep;40(3):687-706).

Significant bacteriuria = 10° CFU/ml

(M. S. Najar et al., Indian J Nephrol. Oct 2009)
Center for Disease Control and Prevention (CDC 1988)




Epidemiology of UT]
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Eziology of UTI

Community-acquired UTI

6% 4% 3% W E. coli

W Other
M P.mirabilis

M K.pneumoniae, P.aeruginosa

Hospital-acquired UTI

W E. coli
B K.pneumoniae, P.aeruginosa
W S.epidermidis, S.aureus, S.faecalis

W Other

W P.mirabilis

Wang et al. , Prim Care. 2013 Sep;40(3):687-706.




LABORATORY DIAGNOSIS of UTI

(traditional)
1-2 days for bacterial count (diagnosis)
+ other 1-2 days for antibiogram (therapy)

Antimicrobial
susceptibility tests

Colony count on
solid medium




The Micro Biological Survey (MBS) method is a colorimetric
system developed for the selective detection and quantification
of microrganisms present in food, water or on surfaces.

Disposable vials

*Ready to Use
Pre-filled
*No sample pretreatment

*No Lab required
eBacterial reaction causes colour change

s (I

MBS multireader

sautomatic color changes detection
sautomatic bacteria counts
sautomatic supply of an analysis report




The analytical principle of MBS method is based on
measuring metabolism of bacteria

using redox indicators (dyes).

Log cfu/ml

Linear regression

yv=-0.690x+9,994
R==0.,964

DS media= £ 0,58
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Greater the
number of living
bacteria, faster
the colour
change

Color change time (hrs.)




S

| step: inoculum
(about 1 ml)

Il step: incubation

2012/02/03 16:44:36

Analysis Report

Company: Hygeia Laboratories - Berlin

Customer: Iceland - Amburg

Sample Number: 1 Receiving Date: 2012/01/18  Starting Time: 20120203 Ending Time: 2012/02/03
10:28:10 16:43:18

Product Class: Frozen

Product Type: Cod

Smphs Quantiy: 2 [Il step: PDF file reading

Sample Back: No

Sampling Procedure: standard

Product: Uncooked food

This Repost refers only to the given sample
Date Analysis - Analytical Metaod

CFU ml v Limit Note

2012/02/03 CBT-A01 Total Viable Count 30°C - MBS pal

ess1s 1,253E05
PDF file gives

you directly the Operior.  Biwad St
number of

Supervisor

bacteriain the
sample, without
any calculation

3.5-5 HOURS
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| step: serial dilutions
Il step: inoculum
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be counted

lll step: incubation

IV step: manual count
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Plate 1-ml samples

2 0
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Too many
colonies

tocount 159 x 10° = 1.59 x 10°
Plate Dilution Cells (colony-forming

units) per milliliter of
original sample

count factor

Figure 6-11 Brock Biology of Micreorganisms 11/e
@ 2006 Pearson Prentice Hall, Inc.

24-48 HOURS




Aim of the study

To confirm the reliability of POCT MBS method, as microbiological
POCT for the detection of urinary tract infection and to test
bacterial susceptibility to antibiotics, comparing this procedure

with the traditional bacterial count + antibiogram (REFERENCE
METHOD)

SLOW (days) FAST (hours)
Traditional analysis in POCT MBS
the central laboratory

i 1] 2 @ Bacteria load

Bacterial

- B [l susceptibility
- — . test
Urine culture Antibiogram

sequencial analysis vs parallel analysis




Use of POCT MBS to evaluate
the bacterial load In urine




Clinical study

122 subjects have been enrolled between
November 2013 and July 2014 in Emergency Room
with clinically suspected Urinary tract infections
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ROC analysis

(Griner et al., Annals of Internal Medicine 94:555-600, 1981).

Receiver Operating Characteristic (ROC) curve analysis used to compare
the diagnostic performance of two or more laboratory or diagnostic tests

Reference method

Alternative
method

POSITIVE

NEGATIVE

TOTAL

POSITIVE

NEGATIVE DN (negative dfawatlon:
false negatives)
TOTAL N+ (total positives for
reference method)

DP (positive deviation:

false positives)

(total positives for
alternative method)

(total negatives for
alternative method)

N- (total negatives for
reference method)

N (total number of
test)

ACCURACY is the percentage of agreement between the two methods
(positive agreement + negative agreement)/total number of tests

AC = Relative accuracy : The relative accuracy is the degree of correspondence between
the response obtained by the alternative method and the Reference methods.

SE = Relative sensitivity : The relative sensitivity is the ability of the alternative method to
detect the analyte compared to the Reference methods.
SP = Relative Specificity : The relative specificity is the ability of the alternative method
not to detect the target microorganism when it is not detected by the Reference methods.




Urine culture vs POCT MBS

POCT MBS
Method
(at 5 hours)

POSITIVE

NEGATIVE

POSITIVE

URINE culture
NEGATIVE TOTAL
40
82
122

-Iy

3 false negatives
S.aureus infections:

POCT MBS is

slow responding
towards S.aureus

9 false positives

HYPOTHESIS: Previous administration of
antibiotics hinders replication of bacteria
but not their redox metabolism

Receiver Operating Characteristic (ROC) curve analysis
Is widely used to compare the diagnostic performance

of two or more laboratory or diagnostic tests

ROC ANALYSIS

Accuracy
Relative sensitivity

Relative specificy

urine culture vs MBS

90.2%
91.2 %
90.0 %



urine colture vs urine sticks

URINE COLTURE

Urine sticks

(positive for both
leukocytes and
Nitrite)

POSITIVE

NEGATIVE

POSITIVE NEGATIVE

TOTAL

TOTAL

J 26

16
56
72

16 false negatives

Urinary Dipstick

(Leukocytes+ nitrite)

ROC ANALYSIS

Accuracy

i Aol s Ty 3 .- - -
Bawguw g 2 i . ' ’ ‘ Relative sensitivity

Relative specificy

6 false positives

urine culture vs urine sticks

69.4 %
38.5%
87.0 %



urine colture vs PCT

URINE COLTURE

TOTAL

104

NEGATIVE

POSITIVE

POSITIVE

PCT
(>0.05 ng/ml) | NeeATIve

TOTAL

105

73 false positives All this patients possibly had a bacterial infection but NOT a UTI !

Serum procalcitonin (PCT) > 0.05 ng/ml |

PCT [ng/mL] ‘ ) } I

Clinical
condition

Accuracy 30.5 %

Relative sensitivity 100 %

PCT increase reflects the continueus development from a healthy condition to

the most severe states of disease (severe sepsis and septic shock). Relative specificy 1 35 %



Detalled ROC analysis of POCT MBS

Experimental data

The Urine culture positivity (1) or negativity (0) and the time (hours) required
for POCT MBS colour change have been recorded for each patient.

Pati Urine culture POCT MBS
atient "
ber p05|t|vg (1) or | colour change
num negative (0) (hours)
1 0 26
2 1 2
6 0 2
17 1 13.25
123

EXAMPLES

<= lrue negative
<= true positive

<= false positive

<= false negative



Detailed ROC analysis for POCT MBS

Each dot represents a patient
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Detalled ROC analysis of POCT MBS

sensitivity vs specificity
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Detailed ROC analysis of POCT MBS

Area Under the Curve (AUC)

e 95% confidence interval:
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ROC analysis conclusions

ACC(%‘CV Sensitivity | Specificity

(agreement with the (%) (%)

reference methods)

POCTMBS (5hours) | 90.2 | 912 | 900

Method

POCT MBS (3.5 hours) | 88.5 82.4 91.0




ROC analysis conclusions

Accuracy e .
Method (%) Sensitivity | Specificity

osrement i (%) (%)

mthd)

bocTmes Grows) | 002 | 912 | 900

POCT MBS@ours) 82.4 91.0

For POCT MBS the best compromise between
fast response time and Accuracy is most likely
reached after 3.5 hours (88.5 % Accuracy)



Use of POCT MBS to evaluate
the resistance/susceptibility
to antibiotics of bacteria

causing UTI




POCT MBS method plus ANTIBIOTICS

Patients’ urine was added to

Vials + antibiotics

Amoxicillin- Ciprofloxacin . Co-
Clavulanate trimoxazole

NO Antibiotic



2.1 antibiogram vs MBS

(ciprofloxacin)

URINE culture

SUSCEPTIBLE TOTAL

RESISTANT

POCT MBS RESISTANT 3 28
Method SUSCEPTIBLE 6
TOTAL 34

) Accuracy 82.4
Urine culture: R= MIC > 1 mg/l

Relative sensitivity 89.3
POCT MBS: R = colour chang Relative specificy 50.0



2.2 antibiogram vs MBS

(co-amoxiclav)

URINE culture

SUSCEPTIBLE TOTAL

RESISTANT

POCT MBS RESISTANT 14 25
Method SUSCEPTIBLE )
TOTAL 34

] Accuracy 52.9
Urine culture: R= MIC > 8 mgl/l

Relative sensitivity 84.6
POCT MBS: R = colour chang Relative specificy 232



2.3 antibiogram vs MBS

(co-trimoxazole)

URINE culture

SUSCEPTIBLE TOTAL

RESISTANT

POCT MBS RESISTANT 0 28
Method SUSCEPTIBLE 6
TOTAL 34

] Accuracy 62.0
Urine culture: R= MIC > 4 mgl/l

Relative sensitivity 82.6
POCT MBS: R = colour chang F e 27.3



POCT MBS method plus ANTIBIOTICS

ANTIBIOTIC Accuracy %

(n=34) (agreement)
Ciprofloxacin 82.4
Co-amoxiclav 52.9
Co-trimoxazole 62.0

The results are encouraging although there are too many false resistants
that decrease observed Accuracy. It is possible that these false resistants
are bacteria not able to replicate but still having metabolic activities.

It Is thus possible that POCT MBS changed
colour before the antibiotic could have an effect
on bacteria replication.



Conclusions

Present Patient Withiuspect UTI

Laboratory 4—' Urine collection

Urine culture

24-48
hrs.

Negative Positive
< 10° CFU/ml > 105 CFU/ml
24-48 ¥ 12hrs.
hrs. Identification of Bacteria

Antibiogram




Conclusions

Patient with suspect UTI

{

Future (?)

Laboratory 4—' Urine collection I—} MBS POCT
Urine culture MBS vial
24-48
3-5 hrs. 5-6
hrs. nrs.
Negative Positive Positive Negative
< 10° CFU/ml > 10° CFU/ml > 10° CFU/mI < 10° CFU/ml
24-48 V 12nrs. ¥
hrs. Identification of Bacteria

Antibiogram

MBS Bacterial susceptibility test




Conclusions

Patient with suspect UTI
Present ‘ Future (?)

Laboratory 4—' Urine collection I—} MBS POCT

Urine culture MBS vial
24-48
3-5 hrs. 5-6
hrs. hrs
Negative Positive Positive Negative
< 10° CFU/ml > 10° CFU/ml > 10° CFU/mI < 10° CFU/ml

24-481 V 12hrs. ¥

hrs. Identification of Bacteria

Antibiogram MBS Bacterial susceptibility test

Total analytical time

48-96 hrs. VS 3-6 hrs.
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