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Description

[0001] The invention relates to an in vitro method for determining procalcitonin levels in plasma and urine as a diagnostic
marker to identify patients with urinary tract infections, in vitro methods to perform said determination, a kit for the
diagnosis of patients with urinary tract infections, and the usefulness of procalcitonin in the diagnosis urinary tract
infections.

PRIOR ART

[0002] Urinary tract infections (UTIs) are a very common problem, often associated with the use of a urinary catheter
(Hooton TM et al. Clin Infect Dis. 2010 Mar 1, 50 (5):625-63) and are normally caused by saprophytic bacteria in the
intestine and external genitalia, and less commonly, by fungi and viruses. These organisms, under certain conditions,
can colonize the urinary tracts until reaching the bladder, via the urethra. Clinically, urinary infection presents with fever,
dysuria, strangury, urinary frequency, urinary urgency and moderate lower back pain.
The clinical symptoms are not always sufficient to provide a diagnosis, especially in intensive care units, where patients
are often unable to communicate their symptoms and various comorbidities can often mask the precise origin of the
infection.
Laboratory tests are therefore required, both to isolate the pathogens involved and to assess any complications and
identify specific treatments.
The technique of choice for diagnosing urinary tract infections is represented by the urine culture. This test allows to
isolate the bacterium responsible for the infection and to assess the sensitivity or resistance to antibiotics by means of
an antibiogram. The time taken to obtain the urine culture results varies from 24 to 48 hours depending on the microbial
species involved.
Pending the results, empirical treatment based solely on clinical observation is often performed, which can lead to
inappropriate use of antibiotic therapy and patients with completely unnecessary (negative) urine cultures.
Nanda et al, Biomarker Insights (2009) volume 4 pages 111-121 reviews serum procalcitonin as a marker of urinary
tract infection.
Consequently, the need to identify new tools for the early diagnosis of UTI, capable of predicting possible complications
and improving the outcome, especially in certain "difficult" situations such as critically ill neonates or patients, was of
paramount importance.

SUMMARY OF THE INVENTION

[0003] The invention relates to an in vitro method and use of a kit for the diagnosis and / or monitoring of urinary tract
infections. The invention described herein is based on the discovery that the concentration of procalcitonin in the urine
samples of patients has a predictive value for the diagnosis of urinary tract infections. In addition, the inventors have
also observed that in patients with urinary tract infections, the concentration of procalcitonin in the urine is greater than
the plasma concentration of procalcitonin, while in patients unaffected by urinary tract infection the concentration of
procalcitonin in the urine is lower than the plasma concentration of procalcitonin. The determination of the procalcitonin
concentration in urine can be used to diagnose the presence of urinary tract infection either by comparing the value of
the concentration in the urine of patients with standard values and / or according to the relationship between the con-
centration of plasma procalcitonin and the concentration of procalcitonin in the urine.
Therefore, the subject of the present invention is an in vitro method for diagnosing and / or monitoring urinary tract
infections, including a stage in which the concentration of procalcitonin in the urine sample of a patient is determined.
The subject of the invention is also the above-mentioned method further including a stage in which the concentration of
the plasma procalcitonin of said patient is also determined.
The subject of the invention is also the use of a kit for the diagnosis and / or monitoring and / or assessment of the
severity in vitro of urinary tract infections, including aliquots of reagents necessary for determining the concentration of
procalcitonin in a urine sample and optionally a plasma sample.
The subject of the invention is also the use of procalcitonin for diagnosis and / or monitoring of urinary tract infections
using urine samples.
The present invention has the advantage of being able to diagnose and / or monitor a patient with a urinary tract infection
using a very simple, non-invasive method as well as a faster method than those used in the technique known as urine
culture. The advantages, characteristics and methods of use of the present invention are evident from the following
detailed description of certain embodiments, presented as an example and without limitation.
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DETAILED DESCRIPTION OF THE FIGURES

[0004]

Figure 1. Population with positive urine culture. This figure shows the values of PCTur (urinary procalcitonin) and
PCTpl (plasma procalcitonin) of 10 patients with urinary tract infections.
Figure 2. Population with negative urine culture. This figure shows the values of PCTur (urinary procalcitonin) PCTpl
(plasma procalcitonin) of 10 patients without urinary tract infections.

[0005] Figures 1 and 2 show that the PCTur values are greater than the PCTpl values in 9 out of 10 cases in the
population with positive urine culture and in no patients belonging to the population with negative urine culture.

DETAILED DESCRIPTION OF THE INVENTION

[0006] The present description provides an in vitro method for the diagnosis and / or monitoring of urinary tract infections.
The method according to the invention makes it possible to diagnose and / or monitor urinary tract infections. The method
according to the invention makes it possible to diagnose the presence or absence of urinary tract infections, to assess
(diagnose) the severity of the infection with regard to a single determination (i.e. the higher the concentration of procal-
citonin, the more severe the infection, risk stratification at the first determination) and to monitor the progress of the
infection during treatment of the infection.
[0007] The term "urinary tract infection" in the present description means the invasion of the urinary tract, which is
normally sterile, by germs (bacteria, fungi and / or viruses) in quantities such as to determine the inflammatory response
of the urothelium.
Examples of microorganisms that can cause urinary tract infections are E. Coli, Proteus Mirabilis, E. Faecalis, Sapro-
phyticus, Staphylococcus, Enterococcus, Klebsiella, Pseudomonas, Candida albicans, etc. Epidemiological data indicate
that in one third of cases, urinary tract infections are associated with the use of a urinary catheter. The present invention
can be applied both to patients wearing permanent or temporary urinary medical devices (catheters, nephrostomy,
cystostomy) and to patients of all ages without these devices.
[0008] The method according to the invention includes a stage in which the concentration of procalcitonin in the urine
sample of a patient is determined. Procalcitonin (PCT) is the precursor of calcitonin, a hormone responsible for the
homeostasis of calcium produced by the medullary neuroendocrine C-cells of the thyroid.
Advantageously, the method of the invention includes a further stage during which the concentration of procalcitonin in
a plasma sample of said patient is also determined. The determination of procalcitonin not only in urine but also in plasma
can more accurately diagnose the presence or absence of urinary tract infection in patients whose urine and plasma
has been analysed. The clinical study carried out by the inventors has, in fact, shown that in all patients with urinary
tract infections the value of procalcitonin in the urine is greater than in the plasma, whereas this value is lower in negative
patients. This embodiment can be used, for example, in patients whose urinary procalcitonin values are not sufficient
to give a certain indication of the presence or absence of urinary tract infection or in patients presenting a complex
clinical picture (for example the possible presence of both urinary tract infection and systemic infection).
In general, to determine the concentration of procalcitonin in the urine and / or plasma, any method well-known to experts
in the sector, which allows for determining the concentration of procalcitonin in a biological fluid may be considered
suitable for the purposes of this description. For example, quantitative and semi-quantitative commercial immunoassays
such as LUMItest® PCT chemiluminescence, LIAISON ® BRAHMS PCT ®, TRACE: KRYPTOR ®, BRAHMS PCT,
PCT ®-Q. The assay conditions may be modified to avoid potential interferences caused by components of the urine
matrix.
The concentration of procalcitonin in the urine and / or plasma sample to be tested will be determined by incubating the
sample, at suitable temperatures and for suitable amounts of time, with a primary antibody specific for procalcitonin,
suspended in appropriate concentrations in a suitable buffer. The term antibody in this description refers to a whole
antibody or a fragment of an antibody; an antibody fragment includes, but is not limited to fragments F(ab’) 2 and Fab’
or single chain antibodies.
For the purposes of this description, the term "primary antibody specific for procalcitonin" refers to any antibody capable
of selectively binding to any portion of procalcitonin.
The development of selective antibodies for a particular protein is now carried out using conventional techniques, taught
in laboratory manuals, and is also provided as a service by numerous companies. It will therefore not be necessary in
this description to provide further details on the creation of antibodies that can also be ordered from suitable companies.
Therefore, to create a primary antibody specific for procalcitonin, any standard technique will be sufficient for the devel-
opment of both polyclonal and monoclonal antibodies. In addition, antibodies specific for procalcitonin are also available
on the market (e.g. commercial antibodies, which may be used are the commercial antibodies by the company Abcam
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with codes ab53897 (rabbit polyclonal), ab90489 (mouse monoclonal), ab24454 (HRP conjugated mouse monoclonal),
ab14817 (HRP conjugated mouse monoclonal)) and can be used for the purposes of the present invention without further
details being provided in this description. The details of primary antibody incubation protocols are well known to techni-
cians in the sector and, if using commercial antibodies, the details are given in the supplier’s instructions. These incubation
protocols include the use of appropriate buffers, such as PBS (phosphate buffer saline) or if using commercial antibodies,
buffers specifically recommended by the manufacturer.
In order to detect the primary antibody, it can be marked with any compound commonly used in the labelling of antibodies
and a fluorophore may be used in a particular, chosen in the group consisting of: hydroxycoumarin, aminocoumarin,
methoxycoumarin, europium, samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665 or an enzyme such as alkaline phosphatase
or peroxidase.
Alternatively, if a primary antibody is used, which is not directly labelled, the primary antibody can be detected by the
use of any labelled secondary antibody, which selectively recognizes said primary antibody. As is known in the literature,
a secondary antibody is specific for the constant region, also known as the Fc portion, of the primary antibody, which in
turn is dependent on the type of animal used for the development of the primary antibody itself. In other words, it is the
type of animal used for immunization with the epitope involved (primary antibody) which defines the nature of the
secondary antibody, so, for example, if the primary antibody is obtained from a rabbit, the secondary will be anti-rabbit;
if the animal immunized is a sheep, the secondary antibody will be anti-sheep, if the primary antibody is developed in a
mouse, the secondary antibody will be an anti-mouse secondary antibody, etc..
The secondary antibody can be labelled with any compound commonly used in the labelling of antibodies and a fluor-
ophore may be used in a particular, chosen in the group consisting of: hydroxycoumarin, aminocoumarin, methoxycou-
marin, europium, samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665 or an enzyme such as alkaline phosphatase or peroxidase.
In one embodiment the concentration of procalcitonin can be determined using an anti-procalcitonin primary antibody,
for example, a polyclonal antibody conjugated to a fluorescent marker such as europium and an anti-procalcitonin
secondary antibody, which recognizes an epitope different from the one recognised by the primary antibody, such as a
monoclonal antibody conjugated to a fluorescent marker such as XL665.
The method of the invention can be performed manually by or using any instrument known to technicians in the sector
capable of automatically performing said method, for example, laboratory instruments such as Kryptor BRAHMS, or
other methods used for determination of plasma procalcitonin (e.g. LUMItest ® PCT-LIAISON ®, BRAHMS PCT ®-Q)
may be used.
In one embodiment the value of procalcitionin concentration in the urine is compared to one or more values that indicate
the presence or absence of urinary tract infections, for which a concentration less than 0.05 ng/mL is predictive of the
absence of urinary tract infection and / or a concentration greater than 0.3 ng/mL is predictive of the presence of urinary
tract infection.
In one embodiment the method of the invention may include an additional step in which the value of procalcitonin
concentration in urine is compared with the value of procalcitonin concentration in plasma, for which a relationship
between the concentration of procalcitonin in the urine and procalcitonin in the plasma greater than 1 is predictive of the
presence of urinary tract infection,
The subject of the present invention is also the use of a kit for the diagnosis and / or prognosis in vitro of urinary tract
infections, including aliquots of reagents necessary for determining the concentration of procalcitonin in a urine sample
and optionally a plasma sample.
For the first time, therefore, a rapid instrument has been provided, which can be used to identify patients who have
urinary infections and / or to monitor the course of infection in view of a specific treatment protocol.
In its simplest form the kit will contain one or more aliquots of a specific anti-calcitonin antibody and an accompanying
leaflet, for example, containing instructions for the interpretation of diagnostic results, and optionally means to collect
and store the urine and / or plasma sample. For the purposes of this description any antibody that can selectively bind
to procalcitonin can be included in the kit claimed herein. In particular, the kit may contain one or more anti-procalcitonin
antibody, each developed, for example, for a different epitope of the protein and the antibody will possibly be able to be
conjugated to common antibody markers such as fluorophores or enzymes. The kit may, where appropriate, include the
use of monoclonal and / or polyclonal anti-procalcitonin antibodies on the market. The kit may also contain accompanying
leaflets. These leaflets may indicate the components of the kit and the recommended protocol. In addition, the instructions
may also contain information regarding the interpretation of the value of procalcitonin obtained for the urine and plasma
samples analysed, and in particular, as already stated a urinary procalcitonin concentration of less than 0.05 ng/mL is
predictive of the absence of urinary tract infection, a concentration greater than 0.3 ng/mL is predictive of the presence
of urinary tract infection, and a PCTur / PCTpl relationship > 1 is predictive of the presence of urinary tract infection
where PCTur is the urinary procalcitonin of the patient and PCTpl is the plasma procalcitonin.
The kit may also contain one or more aliquots of a secondary antibody,
specific for the primary antibody. The secondary antibody, as is known to technicians in the sector and as noted above,
must be able to specifically recognize the constant portion of the primary antibody used; therefore the choice of secondary
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antibody to use will depend on the animal immunized with the epitope concerned. The secondary antibody can be
labelled with any compound commonly used in the labelling of antibodies.
The kit may also contain one or more aliquots of negative and / or positive controls. A negative control signifies any
urine or plasma sample of a patient who does not have a urinary tract infection. In one particular embodiment, the
negative control may be represented by a urine sample with a procalcitonin concentration of less than 0.05 ng/mL.
The positive control will allow for testing the correctness of the procedure performed and the possible validity of the
methods used since it may contain the plasma or urine sample of a patient with a urinary tract infection. In particular,
the positive control, most suitable but not limited to this invention, will be a urine sample with a procalcitonin concentration
of more than 0.3 ng/mL.
The kit may also contain one or more aliquots of reagents for the detection of procalcitonin in the urine and / or plasma.
These reagents consist of any solution useful for the conduction of the various steps leading to the identification of the
value of procalcitonin concentration in the sample analysed. In particular, buffer solutions may be used, for example
and without limitation, PBS (phosphate buffer saline); a blocking solution such as PBS supplemented with bovine serum
albumin. The subject of the invention is also the use of procalcitonin in the diagnosis, monitoring and evaluation of the
severity of urinary tract infections, such as infections associated with the use of a urinary catheter using a urine sample.
Reported below are the experimental results and examples intended to illustrate the reports contained in this description:
these examples must not be considered as a limitation of the above description and the subsequent claims.

Description of the population used in a clinical study of patients with suspected urinary tract infection:

[0009] Patients admitted to the ICU with suspected urinary tract infection were recruited in a clinical study. Each patient
was simultaneously subjected to the following tests:

standard urinalysis (chemical and physical examination) and urine culture;
plasma PCT;
urinary PCT.

On the basis of urine culture results 10 subjects with positive urine culture and 10 subjects with negative urine culture
were enrolled.
A total of 20 patients (9 females and 11 males) with an average age of 70 years were enrolled. The age of the patients
selected varied from 33 to 91 years.
Each patient had to present at least one of the following inclusion criteria:

- Fever or hypothermia;
- Leukocytosis / leukopenia;
- Lower back pain and / or dysuria;
- Other inexplicable signs of SIRS;
- FUO;
- Recurrent UTI.

The exclusion criteria included:

1. oliguria/ anuria;
2. presence of ureterosigmoidostomy;
3. renal abnormalities preventing an adequate urine sample;
4. Liver failure.

The urine culture is considered positive if there is a development of 10^5 CFU/mL for no more than two microorganisms
(polymicrobial etiology in 14-30% of cases). In the case of Candida spp. the significance threshold was considered as
10^4 CFU/mL. Also for Gram positives (especially coagulase-negative enterococci and staphylococci) and in the case
of antimicrobial treatment there is a tendency to consider a count of less than 10^5 CFU/mL as significant.

Results of the clinical study

[0010] The population with positive urine culture was shown to have a higher urinary PCT than plasma PCT in 9 out
of 10 cases (Figure 1).
The mean urinary PCT value was 1.4 ng/mL while the mean plasma PCT value was 0.4 ng/mL. Urinary PCT ranged
between 0.36 and 2.54 ng/mL while plasma PCT ranged between 0.06 and 1.22 ng/mL.
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The median urinary PCT value was 1.25 ng/mL and the median plasma PCT value was 0.24 ng/mL.
The relationship between urinary PCT and plasma PCT had a value between 0.8 and 25.33 ng/mL, a mean value of
7.32 ng/mL and a median value of 4.86 ng/mL. The average temperature of the subjects was 37.02 °C with 1 patient
who had a temperature <35 °C, 3 patients ≥ 36 °C and <37 °C, 4 patients ≥ 37 °C and <38 °C and ≥ 2 patients 38 °C.
The value of white blood cells (nv 4.50 to 10.00 x 10^3/mL) ranged between 5.37 and 22.12 x 10^3/ mL with a mean of
12.22 x 10^3/ mL and a median of 11.55 x 10^3/ mL.
The percentage of neutrophils (nv 40.0 to 75.0 %) ranged from 67.3 to 88.4% with a mean of 78.8%.
The subjects’ creatinine (nv 0.50 to 0.90 mg/dL) ranged from a minimum of 0.3 to a maximum of 2.85 mg/dL with a mean
of 0.78 mg/dL.
To calculate the value of creatinine clearance the following
Cockcroft-Gault formula was used:

s males [(140 - age) x body weight (kg) / (serum creatinine x 72)]
s females [(140 - age) x body weight (kg) x 0.85 / (serum creatinine x 72)].

In the study subjects, clearance ranged from 27 to 226.8 ml /min with a mean of 129.16 ml / min and a median of 115.4
ml / min.
The population with negative urine culture was shown to have a lower urinary PCT than plasma PCT in all patients.
The mean urinary PCT value was 0.6 ng/mL while the mean plasma PCT value was 4.44 ng/mL. Urinary PCT ranged
between 0.13 and 1.38 ng/mL while plasma PCT ranged between 0.35 and 25.72 ng/mL.
The median urinary PCT value was 0.36 ng/mL and the median plasma PCT value was 1.36 ng/mL.
The relationship between urinary PCT and plasma PCT had a value between 0.03 and 0.9 ng/mL, a mean value of 0.40
ng/mL and a median value of 0.37 ng/mL. The average temperature of the subjects was 37.7°C with 1 patient who had
a temperature ≥ 36°C and < 37°C, 1 patient ≥ 37 °C and <38 °C, and 8 patients ≥ 38 °C.
The value of white blood cells ranged between 4.27 and 39.2 x 10^3/ mL with a mean of 12..86 x 10^3/mL and a median
of 8.61 x 10^3/mL.
The percentage of neutrophils ranged between 65.5 and 93.9 % with a mean of 85.5%.
The creatinine of the subjects ranged from a minimum of 0.55 to a maximum of 1.61 mg/dL with a mean of 0.97 mg/dL.
Using the Cockcroft-Gault formula, the creatinine clearance ranged from 38.4 to 169.4 ml/min with a mean of 78.72
ml/min and a median of 76.1 ml/min.
In the population of patients with negative urine culture PCTur values lower than PCTpl values were observed in all 10
patients in the population with negative urine culture and in only 1 case in the population with positive urine culture.
(Figure 2) The latter patient was the only subject enrolled to have severe renal dysfunction demonstrated by the creatinine
clearance value of 27 ml/min, estimated using the Cockcroft-Gault formula. It is therefore possible that in the subject
with severe renal dysfunction, PCT has accumulated in the plasma, without proper excretion in the urine, and this has
led to a PCTpl value greater than the PCTur value despite the positive culture.
In the population with positive urine culture the median of the PCTur values was 1.25 ng/mL while in the population with
negative urine culture this value was 0.36 ng/mL, indicating a clear differentiation between the two groups.
The median values of PCTpl also show a significant difference: in the population with positive urine culture its value
(0.24 ng/mL) indicates that the majority of subjects do not have any other infection; whereas in the population with
negative urine culture its value (1.36 ng/mL) indicates that the majority of patients have a bacterial infection. (Figure 24)
To evaluate, whether the accuracy of measurement of PCT was affected by the use of urine as sample matrix, five urine
and serum samples each of healthy individuals with non-detectable PCT were spiked with recombinant PCT and meas-
ured in the KRYPTOR PCT Assay. The recovery of PCT in urine was 20-30% lower than in serum. Thus, the extent of
reduced recovery in urine is relatively small, and the conclusions drawn above all hold, even if recovery in urine and
serum have not been identical. The urine PCT values determined in the clinical samples of the present invention can
be corrected by multiplying them with 1.25 to account for the reduced recovery in urine matrix.

Statistical analysis

[0011] The data extrapolated from the results of the clinical study were subjected to statistical analysis to assess
whether the PCTur / PCTpl ratio > 1 would be able to diagnose urinary tract infection with sensitivity and specificity.

Patients with infection Patients without infection Total

Test + A b A+b

Test- C d C+d
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[0012] Sensitivity is the probability that an infected patient is positive to the test and in our case:

Sensitivity = a / a + c = 9 / (9 +1) = 0.9 i.e. 90%.

Specificity, on the other hand, is the probability that a healthy subject is negative to the test and in our case:

Specificity = d / b + d = 10/(0+10) = 1 i.e. 100%

We can also calculate the positive predictive value (PPV), which corresponds to the proportion of subjects with positive
tests who have the infection and are therefore correctly diagnosed as infected:

PPV = a/a + b = / (9 +0) = 1 i.e. 100%.

Example 1 Measuring plasma procalcitonin

[0013] The blood sample for analysis is collected from the patient using the BRAHMS PCT sensitive KRYPTOR, a kit
designed for doses of procalcitonin in automated immunofluorescence assays on human serum or plasma samples
(EDTA, heparin). This quantitative method uses a sheep anti-procalcitonin polyclonal antibody conjugated to a fluorescent
marker, europium cryptate and other substances such as a buffer including bovine albumin, non-immunized mouse
immunoglobulin and potassium fluoride; a monoclonal mouse anti-catacalcin antibody also conjugated to a fluorescent
marker XL665 and with buffer, bovine albumin, mouse immunoglobulin, potassium fluoride; and finally, ready for use,
a diluent formed of human serum, Kathon, EDTA is available.
The measurement of PCT in this assay is based on TRACE technology (Time-Resolved Amplified scramble Emission),
which measures the signal emitted from an immunocomplex with time delay. The sample is excited with a nitrogen laser
at 337 nm and the donor (cryptate) emits a long-life fluorescent signal in the millisecond range at 620 nm, while the
acceptor (XL 665) generates a short-life signal in the range of nano-seconds to 665 nm. If an immunocomplex is formed,
both the signal amplification and the prolonged lifespan of the acceptor signal occur at 665 nm, and the signal can be
measured in microseconds.
The PCT molecules are sandwiched between the two antibodies and by measuring the length of the signal the PCT
value is obtained, which is directly proportional to the emission time of the signal.

Example 2 Measuring urinary procalcitonin

[0014] The urine sample is taken using a syringe from the appropriate drainage site of the urinary catheter after
clamping of the outflow and disinfection. About 4 mL of urine is transferred into the appropriate tube to be transported
to the analysis laboratory. The determination of the urinary PCT once the sample was taken was performed according
to the protocol provided for plasma PCT, as described in Example 1.

BIBLIOGRAPHY

[0015] Hooton TM et al. Diagnosis, prevention, and treatment of catheter-associated urinary tract infection in adults:
2009 International Clinical Practice Guidelines from the Infectious Diseases Society of America. Clin Infect Dis. 2010
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(continued)

Patients with infection Patients without infection Total

Total A+c B+d

Patients with infection Patients without infection Total

Test + 9 0 9

Test- 1 10 11

Total 10 10 20
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Claims

1. In vitro method for diagnosis and/or monitoring of urinary tract infections comprising a step in which procalcitonin
concentration is determined in a patient’s urine sample.

2. The method according to claim 1, further comprising the step of determining procalcitonin concentration in the
plasma of said patient.

3. The method according to claim 1 or 2, wherein procalcitonin concentration is determined by a primary antibody
specific for the procalcitonin.

4. The method according to claim 3, wherein said primary antibody is directly labeled with a fiuorochrome selected
from the group comprising: hydroxycoumarin, aminocoumarin, methoxycoumarin, Europium, Samarium, FITC, Cy3,
Cy5, Cy2, Cy7, XL665.

5. The method according to claim 3, wherein procalcitonin concentration is determined by a secondary antibody labeled
with a compound selected from the group comprising: hydroxycoumarin, aminocoumarin, methoxycoumarin, Euro-
pium, Samarium, FITC, Cy3, Cy5; Cy2, Cy7, XL665.

6. The method according to claim 5 wherein said secondary antibody is specific for said primary antibody.

7. The method according to any one of the claims 1-6, wherein said urinary tract infection is associated to urinary
catheter use.

8. The method according to any one of the claims 1-7 comprising a further step wherein said procalcitonin concentration
in the urine is compared to one or more values, whereby a concentration lower than 0.05 ng/ml is predictive of the
absence of urinary tract infections, and/or a concentration greater than 0.3 ng/ml is predictive of the presence of
urinary tract infections.

9. The method according to any one of the claims 2-8 comprising a further step wherein said value of procalcitonin
concentration in the urine is compared with said value of procalcitonin concentration in the plasma, whereby a ratio
between said procalcitonin concentration in the urine and said procalcitonin concentration in the plasma greater
than 1 is predictive of the presence of urinary tract infections.

10. Use of a kit for in vitro diagnosis and/or monitoring of urinary tract infections, using a urine sample comprising
aliquots of the reagents needed for determining procalcitonin concentration in a urine sample.

11. Use of a kit according to claim 10 comprising one or more aliquots of a primary antibody specific for the procalcitonin.

12. Use of a kit according to claim 11, wherein said primary antibody is an antibody directly labeled with a compound
selected from the group comprising: hydroxycoumarin, aminocoumarin, methoxycoumarin, Europium, Samarium,
FITC, Cy3, Cy5, Cy2, Cy7, XL665.

13. Use of a kit according to claim 12 further comprising one or more aliquots of a secondary antibody labeled with a
compound selected from the group comprising: hydroxycoumarin, aminocoumarin, methoxycoumarin, Europium,
Samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665.

14. Use of a kit according to any one of the claims 10-13, wherein said reagents comprise one or more aliquots of buffer
solutions and/or one or more aliquots of binding solutions and/or one or more aliquots of reagents for detecting
labeled antibodies.

15. Use of a kit according to any one of the claims 10-14, further comprising one or more aliquots of a negative control
and/or one or more aliquots of a positive control.

16. Use of a kit according to claim 15, wherein said negative control is a urine sample with a procalcitonin concentration
lower than 0.05 ng/ml and said positive control is a urine sample with a procalcitonin concentration greater than 0.3
ng/ml.
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17. Use of procalcitonin for the diagnosis and/or monitoring of urinary tract infections, using a urine sample.

18. Use of procalcitonin according to claim 17 wherein said urinary tract infection is associated to urinary catheter use.

Patentansprüche

1. In vitro-Verfahren zur Diagnose und/oder Überwachung von Harnwegsinfektionen, umfassend einen Schritt zur
Bestimmung der Procalcitonin-Konzentration in der Urinprobe eines Patienten.

2. Verfahren gemäß Anspruch 1, weiterhin umfassend den Schritt der Bestimmung der Procalcitonin-Konzentration
im Plasma des Patienten.

3. Verfahren gemäß Anspruch 1 oder 2, wobei die Procalcitonin-Konzentration durch einen primären, für Procalcitonin
spezifischen Antikörper bestimmt wird.

4. Verfahren gemäß Anspruch 3, wobei der primäre Antikörper direkt mit einem Fluorochrom markiert ist, welches
ausgewählt wird aus der Gruppe umfassend: Hydroxycumarin, Aminocumarin, Methoxycumarin, Europium, Sama-
rium, FITC, Cy3, Cy5, Cy2, Cy7, XL665.

5. Verfahren gemäß Anspruch 3, wobei die Procalcitonin-Konzentration durch einen sekundären, mit einer Verbindung
markierten Antikörper bestimmt wird, die ausgewählt wird aus der Gruppe umfassend: Hydroxycumarin, Aminocu-
marin, Methoxycumarin, Europium, Samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665.

6. Verfahren gemäß Anspruch 5, wobei der sekundäre Antikörper für den primären Antikörper spezifisch ist.

7. Verfahren gemäß einem der Ansprüche 1 bis 6, wobei die Harnwegsinfektion mit der Verwendung eines Hamka-
theters in Zusammenhang steht.

8. Verfahren nach einem der Ansprüche 1 bis 7, umfassend einen weiteren Schritt, wobei die Procalcitonin-Konzen-
tration im Urin mit einem oder mehreren Werten verglichen wird, wobei eine Konzentration von weniger als 0,05
ng/ml auf das Nichtvorliegen einer Harnwegsinfektion hinweist und/oder eine Konzentration von mehr als 0,3 ng/ml
auf das Vorliegen einer Harnwegsinfektion hinweist.

9. Verfahren nach einem der Ansprüche 2 bis 8, umfassend einen weiteren Schritt, wobei der Wert der Procalcitonin-
Konzentration im Urin mit dem Wert der Procalcitonin-Konzentration im Plasma verglichen wird, wobei ein Verhältnis
von größer als 1 zwischen der Procalcitonin-Konzentration im Urin und der Procalcitonin-Konzentration im Plasma
auf das Vorliegen von Harnwegsinfektionen hinweist.

10. Verwendung eines Kits für die in vitro-Diagnose und/oder Überwachung von Harnwegsinfektionen unter Verwendung
einer Urinprobe, umfassend Aliquote der zur Bestimmung der Procalcitonin-Konzentration in einer Urinprobe erfor-
derlichen Reagenzien.

11. Verwendung eines Kits gemäß Anspruch 10, umfassend ein oder mehrere Aliquote eines primären, für Procalcitonin
spezifischen Antikörpers.

12. Verwendung eines Kits gemäß Anspruch 11, wobei der primäre Antikörper ein Antikörper ist, der direkt mit einer
Verbindung markiert ist, die ausgewählt wird aus der Gruppe umfassend: Hydroxycumarin, Aminocumarin, Metho-
xycumarin, Europium, Samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665.

13. Verwendung eines Kits gemäß Anspruch 12, weiterhin umfassend ein oder mehrere Aliquote eines sekundären,
mit einer Verbindung markierten Antikörpers, die ausgewählt wird aus der Gruppe umfassend: Hydroxycumarin,
Aminocumarin, Methoxycumarin, Europium, Samarium, FITC, Cy3, Cy5, Cy2, Cy7, XL665.

14. Verwendung eines Kits gemäß einem der Ansprüche 10 bis 13, wobei die Reagenzien ein oder mehrere Aliquote
von Pufferlösungen und/oder ein oder mehrere Aliquote von Bindelösungen und/oder ein oder mehrere Aliquote
von Reagenzien zum Nachweis markierter Antikörper umfassen.
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15. Verwendung eines Kits gemäß einem der Ansprüche 10 bis 14, weiterhin umfassend ein oder mehrere Aliquote
einer negativen Kontrolle und/oder ein oder mehrere Aliquote einer positiven Kontrolle.

16. Verwendung eines Kits gemäß Anspruch 15, wobei die negative Kontrolle eine Urinprobe mit einer Procalcitonin-
Konzentration von weniger als 0,05 ng/ml und die positive Kontrolle eine Urinprobe mit einer Procalcitonin-Konzen-
tration von mehr als 0,3 ng/ml ist.

17. Verwendung von Procalcitonin zur Diagnose und/oder Überwachung von Harnwegsinfektionen unter Verwendung
einer Urinprobe.

18. Verwendung von Procalcitonin gemäß Anspruch 17, wobei die Harnwegsinfektion mit der Verwendung eines Harn-
katheters in Zusammenhang steht.

Revendications

1. Méthode in vitro pour le diagnostic et/ou la surveillance des infections des voies urinaires comprenant une étape
au cours de laquelle on détermine la concentration de procalcitonine dans l’échantillon d’urine d’un patient.

2. Méthode selon la revendication 1, comprenant en outre une étape de détermination de la concentration de procal-
citonine dans le plasma dudit patient.

3. Méthode selon la revendication 1 ou 2, dans laquelle la concentration de procalcitonine est déterminée par un
anticorps primaire spécifique de la procalcitonine.

4. Méthode selon la revendication 3, dans laquelle ledit anticorps primaire est directement marqué avec un fluorochrome
choisi dans le groupe comprenant l’hydroxycoumarine, l’aminocoumarine, la méthoxycoumarine, l’europium, le
samarium, le FITC, Cy3, Cy5, Cy2, Cy7 et XL665.

5. Méthode selon la revendication 3, dans laquelle la concentration de procalcitonine est déterminée par un anticorps
secondaire marqué avec un composé choisi dans le groupe comprenant l’hydroxy-coumarine, l’aminocoumarine,
la méthoxycoumarine, l’europium, le samarium, le FITC, Cy3, Cy5, Cy2, Cy7 et XL665.

6. Méthode selon la revendication 5, dans laquelle ledit anticorps secondaire est spécifique dudit anticorps primaire.

7. Méthode selon l’une quelconque des revendications 1 à 6, dans laquelle ladite infection des voies urinaires est
associée à l’emploi d’un cathéter urinaire.

8. Méthode selon l’une quelconque des revendications 1 à 7 comprenant une autre étape au cours de laquelle ladite
concentration de procalcitonine dans l’urine est comparée à une ou plusieurs valeurs, une concentration inférieure
à 0,05 ng/ml étant prédictive de l’absence d’infections des voies urinaires et/ou une concentration supérieure à 0,3
ng/ml étant prédictive de la présence d’infections des voies urinaires.

9. Méthode selon l’une quelconque des revendications 2 à 8 comprenant une autre étape au cours de laquelle ladite
valeur de la concentration de procalcitonine dans l’urine est comparée à ladite valeur de la concentration de pro-
calcitonine dans le plasma, un rapport entre ladite concentration de procalcitonine dans l’urine et ladite concentration
de procalcitonine dans le plasma supérieur à 1 étant prédictif de la présence d’infections des voies urinaires.

10. Utilisation d’un kit pour le diagnostic in vitro et/ou la surveillance des infections des voies urinaires, en employant
un échantillon d’urine comprenant des aliquotes des réactifs nécessaires à la détermination de la concentration de
procalcitonine dans un échantillon d’urine.

11. Utilisation d’un kit selon la revendication 10 comprenant une ou plusieurs aliquotes d’un anti-corps primaire spécifique
de la procalcitonine.

12. Utilisation d’un kit selon la revendication 11, dans laquelle ledit anticorps primaire est un anticorps directement
marqué avec un composé choisi dans le groupe comprenant l’hydroxy-coumarine, l’aminocoumarine, la méthoxy-
coumarine, l’europium, le samarium, le FITC, Cy3, Cy5, Cy2, Cy7 et XL665.
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13. Utilisation d’un kit selon la revendication 12 comprenant en outre une ou plusieurs aliquotes d’un anticorps secondaire
marqué avec un composé choisi dans le groupe comprenant l’hydroxy-coumarine, l’aminocoumarine, la méthoxy-
coumarine, l’europium, le samarium, le FITC, Cy3, Cy5, Cy2, Cy7 et XL665.

14. Utilisation d’un kit selon l’une quelconque des revendications 10 à 13, dans laquelle lesdits réactifs comprennent
une ou plusieurs aliquotes de solutions tampons et/ou une ou plusieurs aliquotes de solutions de liaison et/ou une
ou plusieurs aliquotes de réactifs pour détecter les anticorps marqués.

15. Utilisation d’un kit selon l’une quelconque des revendications 10 à 14, comprenant en outre une ou plusieurs aliquotes
de témoin négatif et/ou une ou plusieurs aliquotes de témoin positif.

16. Utilisation d’un kit selon la revendication 15, dans laquelle ledit témoin négatif est un échantillon d’urine ayant une
concentration de procalcitonine inférieure à 0,05 ng/ml et ledit témoin positif est un échantillon d’urine ayant une
concentration de procalcitonine supérieure à 0,3 ng/ml.

17. Utilisation de la procalcitonine pour le diagnostic et/ou la surveillance des infections des voies urinaires, en employant
un échantillon d’urine.

18. Utilisation de la procalcitonine selon la revendication 17, dans laquelle ladite infection des voies urinaires est associée
à l’emploi d’un cathéter urinaire.
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