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Measurement of urine leukocytes by a second generation
flow cytometer; application in the diagnosis
of acute urinary tract infections in adult patients
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Via Madonna Marina 500, 30019 Chioggia —Venice, Italy

Background. A large number of screening tests for rapid diagnosis of Urinary Tract Infection UTI is
used in the Clinical Laboratory but each of them is questionable and an ideal screening test for dia-
gnosis of UTI is not available at present. Aim of this study is to evaluate the feasibility of a screening
for rapid diagnosis of UTI by using a second generation flow cytometer. The authors evaluated the
analytical performance of the Sysmex UF-100 cytometer versus the UTI diagnosis made on the basis
of laboratory and clinical data.

Materials and Methods. We considered 2010 consecutive subjects, aged between 18 and 78, 870
males and 1140 females, whose recently collected urine samples were submitted to our Laboratory for
microbiological examination. The majority (90.2% ) of the samples were voided urine specimens col-
lected by using the midstream technique. The samples were collected in sterile containers and a 12
mL aliquot was transferred into test tubes and analyzed within one hour. Each sample was submitted
to microbiological evaluation (culture + RAA), dipstick tests, UF-100 examination and microscopic
observation. These results were considered together with the clinical data and patients characteristics
to obtain a final diagnosis of UTI. The analytical performance of the Laboratory tests was obtained by
using this diagnosis as a standard.

Results.At first the authors evaluated the analytical performance of the quantitative detection of pyu-
ria by using the UF-100 cytometer to assess the cut-off value. After determination of this cut-off value
at 25 White Blood Cells (WBC)/mL, the authors compared the performance of the UF-100 with the
dipstick screening and the microscopic examination of unstained centrifuged urine by using a cut-off
at 10 WBC/HPF. Of the considered 2010 subjects 529 (26.32%) were clinically diagnosed as UTI.
The UF-100 based screening gave as results SE=0.90, SP=0.94, PPV=0.83, NPV=0.96, and
CCI=0.93.

Conclusions.In our experience the results of the UF-100 based screening in the diagnosis of UTI in
adult patients are better than those obtained from classical microscopic examination of unstained cen-
trifuged urine and/or those of the dipstick screening test. Moreover, the quantification of pyuria, used
in this study as a screening test for UT]I, is not a new test to be introduced in the Clinical Laboratory
practice with additional cost, but it is rather a by-product of the examination of the corpuscled portion
of urine by a flow cytometer.

Introduction For pyuria, the cut-off value is not well established
because of the poor diffusion of routine quantitative
The most important clinical manifestation of urinarymicroscopy methods (4,5,6). Different authors thus
tract infections (UTI) are fever, sovrapubic heavinesmdicate different normal values and suggest various
and pain, dysuria with frequent painful excretion ofcut-off values for the diagnosis of UTI. Usually, in
small amounts of turbid urine. Bacteriuria and pyuriaurine samples from healthy subjects there are only 1-
are the main Clinical Laboratory manifestations o2 white cells per high power field (HPF), and some
UTI and a microbiological examination of an urineauthors suggest that more than 5 white cells for HPF
sample is usually necessary to establish the etiologgight be considered significant for UTI (7) while
of disease (1). For the Clinical and Laboratory diaethers suggest higher cut-off value from 10 to 25
gnosis of UTI a definition of significant bacteriuria white cells / HPF (8,9)
and pyuria is important. For bacteriuria, the criteridn the Clinical Laboratory several screening tests
established by Kass (2,3) are now widely acceptddave been devised for the rapid diagnosis of UTI
and counts of more of 100,000 colony forming unitdecause of several major considerations (10): firstly
(UFC) / mL are considered to be significant for UTI.because of the great number of urinary samples sub-
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mitted for microbiological examination; secondly samples were obtained from outpatients (1130, 496
because most urine specimens submitted for coltureales and 634 females) and inpatients (880, 374 ma-
are negative or have bacterial counts below leveles and 506 females): 123 from the department of
considered as significant; thirdly because UTI ar&lephrology, 168 from Urology, 269 from Surgical
often monomicrobial and small numbers of bacteriaUnits, 47 from the Intensive Care Unit, 273 from
species are responsible for the great majority dfledical Units. (See Table | for description of the
UTI. Moreover, urine samples are usually availableonsidered population). All the samples were obtai-
in large volumes without patients discomfort. Somened from patients over 18 years. The majority (1,812,
screening test for rapid diagnosis of UTI consider80.2%) of the samples were voided urine specimens
together bacteriuria and pyuria. Microscopic examieollected by using the midstream technique (18), but
nation of urine samples is a simple method for estit98 (9.8%) samples were collected through a bladder
mating bacteriuria and pyuria, but it is labor intensicatheter. The samples were put in sterile containers
ve and there are still open questions about standardind a 12-mL aliquot was transferred into test tubes
zation (11). The Catalase tube test to detect bacteriand analyzed within one hour.
ria and pyuria has an unsatisfactory sensitivityChemical and Physical ExaminatioRipstick analy-
(12,13). The most common approach to a non-cultwsis of urine samples was carried out before flow cyto-
re screening for UTI is the use of reagent dipstickmeter analysis by using URIFLET strips and a Super
for the presence of nitrites and leukocyte esteraskution automated reflectance photometer (Menarini,
(14,15). False negatives may result for group FI, Italy). The strips included reagent pads for semi-
Enterococci infection because these bacteria did nguantitative assessment of relative density, pH, leu-
reduce nitrate (16). False positives result from th&ocyte esterase, nitrite, protein, glucose, ketones, uro-
presence of ascorbic acid, drugs interference, diilinogen, bilirubin and hemoglobin (19).
overgrows with nitrate producing bacteria (17). Microscopic ExaminationThe classical microsco-
The aim of this study is to evaluate the quantitativ@ic examination was performed according to the
determination of pyuria obtained by using a seconblCCLS 1995 guidelines. After UF-100 analysis,
generation flow cytometer: Sysmex UF-100 (Toeeach urine specimen (10 mL) was centrifuged at
Medical Electronics, Japan) versus the diagnosis @00g for 5 minutes, and 9.5 mL of the supernatant
UTI by laboratory data from urine culture, micro-was discharged. In each specimen at least 20 ran-
scopic examination, routine chemical analysis, andom microscopic fields were examined at 40x
clinical data such as age, sex, symptoms, urinafyHPF) from the same experienced technologist, and
tracts abnormalities, diagnostic suspect. the mean number of cells/HPF were calculated with

a cut-off at 10 WBC/HPF (20).

Culture of Urine Specimeng:or microbiological
Materials and methods examination, the samples were inoculated, within

four hours, on agar plates by using a 0.001-mL cali-
Study LocationThis study was performed in the brated loop. Both selective (McConkey agar (McC),
Department of Clinical Pathology of ASL 14 and colistin-nalidixic acid blood agar (CNA) and
“Chioggia”. The Department processes samples camon-selective (CLED agar) media were used. After
ming from two acute care facilities of 300 and 35®4 hours at 37°C the cultures were quantified, in
beds respectively and a chronic care facility of 122@CLED plate, as follows: 0-10 colonies (under
beds. These facilities serve a 130,000 inhabitant0,000 UFC/mL); 11 to 100 colonies (from 10,000
South Venetian area (Italy). to 100,000 UFC/mL); over 100 colonies (over
Patients SelectionWe considered 2010 consecutive 100,000 UFC/mL). McC plates were adopted becau-
patients, aged between 18 and 78 years (mean 56.4%¢ thus allow a better demonstration of
whose recently collected urine samples were submiEnterobacteriaceae and CNA for a better demonstra-
ted, between January and August 1999, for diagnostiion of group D Enterococci (21). In each urine sam-
microbiological examination to our Laboratory. Theple submitted for a microbiological examination we

Table I: Description of the considered population

We considered 2,010 consecutive patients from January to August 1999 for UTI in the Clinical Pathology Laboratory of Chioggia Civil
Hospital. All patients were over 18 years old and the majority (90.2%) of the samples was obtained by using the midstream technique,
with few samples (9.8%) obtained by using a bladder catheter.

Patients Number Male Female Positives N« Positives %
Outpatients 1,130 496 634 295 33.52
Inpatients 880 374 506 234 20.71*

Total 2,020 870 1,140 529 26.32

* The difference between the prevalence of urinary tract infections among outpatients and inpatients is statistically significant (p<0.05)
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studied the Residual Antibacterial Activity (RAA) For comparison of means we adopted the Student’s t
by using the Uro-Quick instrument. The urine wagest, for comparison of proportion we adopted the
introduced in one of two culture vials containing aPearson’s Chi square test and a value for p<0.05 was
bacterium Staphylococcus epidermid&STCC  considered significant (32). For comparison of results
12228), and the resulting RAA was obtained fronof the various tests studied we adopted the Spearman
the analysis of the kinetic differential grow betweerrank analysis (32) for an evaluation of the means of
the two culture vials (22). In cultures with a signifi- various white cells concentration in the urine samples
cant bacteriuria, an automated system DADRve studied the cells distribution in healthy subjects
Microscan (Dade International Inc. Sacramento CAand patients with UTI by means of the Relative
USA) (23, 24), allowed identification and evaluationOperating Characteristic curves (ROC) (32) with eva-
of the sensitivity to antimicrobial drugs. luation of the probability ratio L. (33). Moreover, af-
UF-100 examinationThe Sysmex UF-100 is a se- ter the establishment of an adequate cut-off for pyu-
cond-generation automated analyzer that performsa, the UF-100 results for WBC were compared with
analysis of the formed urine elements by using e results obtained by classical microscopic exami-
flow cytometer. The UF-100 analyzer aspirates 0.8ation. Results were classified in groups i.e. group |
mL of uncentrifuged urine and performs the analysi¢negative for WBC with both UF-100 and
(25). The sample is transferred to the reaction unilicroscope), group Il (positive for UF-100 but nega-
and diluted four times with a special buffer to dis-ive for microscopy examination), group Il (negative
solve the crystalline contents. A mixture of twofor UF-100 but positive for microscopic examina-
dyes, carbocyanine and phenanthridine, is then atien), group IV (positive for both the methods).

ded to the solution and the stained sample enters in-

to the flow cell where urine conductivity is measu-

red. After this step, the sample enters into a flow ceResults

to form a sheath flow created by passing a sheath Ii-

quid irradiated by an argon laser beam. The fluorddiagnosis of Urinary Tract Infections: Between the
scence, the pulse intensity and pulse width of theonsidered 2010 patients 529 (26.32%) were conside-
forward-scattered light are measured (26). Thesed as affected by an UTI. As shown in Table I, the
measures together with the impedance data are casverall prevalence of UTI in the considered popula-
verted by a microcomputer into three ranks of fortion was 26.32% with wide difference between the
med elements (scattergrams) (27). two groups: indeed the prevalence of subjects affec-
Erythrocytes, leukocytes, epithelial cells and bacterited by UTI was 33.52% among in-patients versus
are recognized from the scattergrams of the forward@0.71% among out-patients, and the difference was
scattered light and the fluorescent light intensity. statistically significant (p<0.05). Among the patients
Epithelial cells are classified according the forwardwith UTI, 473 (89.41%) had a bacteriuria over
scattered pulse width and fluorescence pulse width100,000 UFC/mL and so matched the classical micro-
For discrimination between casts and mucus it is imbBiological criteria for diagnosis of UTI. In 22
portant to consider the fluorescence pulse width. (4.16%) patients the bacteriuria was between 10,000
For erythrocytes, leukocytes, bacteria and epitheliaind 100,000 UFC/mL, but these subjects were consi-
cells the scattergrams and the counting results, edered affected by UTI because of clinical considera-
pressed as number of cells / mL can be printedions regarding presence of symptoms, underlying
Although white blood cells found in urine are diseases, gender, results of the urine examination and
mostly neutrophils they can form two characteristicspecies of bacteria. In 34 patients (6.43%) we did not
scattergram populations one in a region of high inebserve a significant bacterial growth but the samples
tensity of scattered light and the other in a region afrere positive for RAA and thus these subjects were
low intensity of scattered light. The region characteeonsidered affected by UTI too. These samples were
rized by high intensity of scattered light typically obtained from patients with previously diagnosed
contains amoebic white blood cells. On the otheUTI, a new urine sample of these patients was sub-
hand the region characterized by high intensity ofitted to our Laboratory because of persistence of
scattered light typically contains glitter cells (28,29).symptoms despite the antimicrobial therapy. Among
Statistical Analysis: In this study, the standard whiclhe 1,491 subjects not considered affected by UTI,
the analytical performance of the screening for UTL,014 had a bacteriuria under 10,000 UFC/mL, 432
obtained by using UF-100 was compared with , wabetween 10,000 and 100,000 UFC/mL and 35 a mi-
the diagnosis of urinary tract infection. To assess theed bacteriuria with a microbial count over 100,000
analytical performance of UF-100 screening for bacFC/mL. The latter 35 samples were not diagnosed
teriuria and pyuria in the diagnosis of UTI we consifor UTI because of contamination. In these samples
dered the prevalence of the disease in the considerna@ observed more than three bacterial strains, no one
population (30). Statistical analysis include evaluaaccounting for almost 80% of the colonies (33).
tion of Specificity (SP), Sensitivity (SE), Positive pre-These results are described in Table II. Among the pa-
dictive value (PPV), Negative predictive valuetients with UTI we observed in 344 cases (65.03%)
(NPV), Incidence of correctly classified (CCI) (31). Gram negative bacteria, in 177 cases (33.46%) Gram
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Table II: Description of the final diagnosis of UTI in the considered population.
In the considered population (2010 subjects) 529 patients (26.32%) were considered affected by an UTI.

Bacteriuria Considerations Number %
UFC/mL
Patients without urinary tract infections
< 10,000 Negative 1,014 50.45
10-100,000 Non Significant Bacteriuria 432 21.49
> 100,000 Mixed Bacteriuria: Contamination 35 1.74
Patients with urinary tract infections
< 100,000 Bacteriuria considered significant because of

Clinical considerations 22 1.09
> 100,000 Significant Bacteriuria 473 23.53
< 100,000 Non bacteriuria but RAA positive: patients with UTI
RAA positive Under antimicrobial therapy 34 1.69

Usually urine samples with bacteriuria under 10,000 UFC/mL are considered negatives and bacteriuria under 100,000 UFC/mL not si-
gnificant.

In our study we considered not significant for UTI 35 samples with bacteriuria over 100,000 UFC/mL because of the observation of a
mixed bacteriuria.

In our study we considered significant for UTI 56 samples with bacteriuria under 100,000 UFC/mL: 34 because of the presence of resi-
dual antimicrobial activity and 22 because of clinical considerations.

Table IlI: Micro organisms isolated in 529 patients with urinary tract infection

We observed 529 UTI, in 344 cases (65.03%) the etiological agents was a Gram negative, in 177 cases (33.46%) a Gram positive and
in 8 cases (0.76%) a yeast.

Micro Organism Number of strains %
Gram Negative Bacteria
Escherichia coli 221 41.78%
Klebsiella pneumoniae 27 5.10%
Pseudomonas aeruginosa 25 4.73%
Proteus mirabilis 22 4.16%
Enterobacter cloacae 21 3.97%
Serratia marcescens 18 3.40%
Acinetobacter calcoaceticus 6 1.13%
Salmonella sp 4 0.76%
Gram Positive Bacteria
Group D Enterococcus 127 24.01%
Staphylococcus aureus 33 6.24%
Streptococcus sp 8 1.51%
Staphylococcus albus 5 0.95%
Other 4 0.76%
Yeasts
Candida albicans 8 1.51%

positive bacteria and in 8 cases (0.76%) a yeast. Th&valuation of Dipstick analysis: The analytical per-
data are shown in Table III. formance of a classic dipstick screening based on
Pyuria detection by Microscopic Examination: Bydetection of nitrites and leukocyte esterase in the
using the classical microscopic observation at 400urine sample is relatively poor. The false negative
of centrifuged unstained urine specimens and congiesults are 171 (8.51%) and the false positive results
dering significant a pyuria over than 10 WBC/HPF184 (9.15%). For this screening we obtained SE
we observed 631 (31.39%) patients with significan0.64, SP 0.88, PPV 0.63, NPV 0.89 and CCI 0.82.
pyuria, and of these 478 had an UTI, false positivQuantitative detection of Pyuria by UF-100: At first
results being 153 (7.61%), and false negative resultge evaluated the distribution of urine WBC in sub-
51 (2.54%). For this test the evaluation of analyticglects with and without UTI. Figure 1 shows the dis-
performance, as regard to diagnosis of UTI, gave thebution of pyuria values in out-patients and in-pa-
following results: SE 0.90, SP 0.90, PPV 0.76, NP\tients with and without UTI. Our data show than
0.96 and CCI 0.90. 70%, 80% and 90% of subjects without UTI had
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less than 25, 50 and 100 WBC/mL respectively. OfFigure 1: Cumulative distribution of pyuria
the other hand only 5%, 10% and 20% of patientThis graph shows the cumulative pyuria in out-patients
with UTI had less than 25, 50 and 100 WBC/mL re-and in-patients with and without urinary tract infections.

spectively. We then evaluated the relationship be

ween urine WBC and UTI, and Figure 2 shows th 120

relation between the number of urinary WBC/mLU o 100 ———= P
and the probability of an UTI in the patient. Both forf § 80 /-/"'4”_ S - LPUTI
in-patients and out-patients, male and female, if thq 2 60 =7 op
re are more than 25 WBC/mL in urine, there is mor{ 9 40 '_,.f  OP.UTI
than 90% probability of an UTI. Finally we conside-| ° 28 o o
red the results obtained by using the quantitative d O S s e s e

tection of pyuria to assess a cut-off value for diagnd AR A SR

sis of UTI in adults. Figure 3 shows the ROC cur “

ves to assess the cut-off value for pyuria in the dia Pyuria

gnosis of urinary tract infections. Both for in-pa-
tients and out-patients, male and female, the cut-0/P= in-patients without urinary tract infection.
value was 25 WBC/mL. By using this cut-off falsel.P. UTI= in-patients with urinary tract infection.
positive results were 96 (4.78%) and false negativO-P= out-patients without urinay tract infection.
results 54 (2.69%). The evaluation of the analytice®-" UT!= out-patients with urinary tract infection.
performance of UF-100 in the diagnosis of UTI ga-

ve the following results: SE=0.90, SP=0.94, PPV;g,re 2: The probability ratio “L”.

0.83, ,N PV=0'9.6' CCI=0.93. . The graph shows the probability ratio “L* each for in-pa-
Tests' Comparison: A good agreement was obtainéients and out-patients. The “L” ratio suggests the proba-
between the UF-100 WBC count and leukocyte estewility, for a patients, to be affected by an UTI for each
rase dipstick data (Spearman r = 0.695, p<0.01WBC count.

Manual microscope evaluation and counts obtained

with UF-100 were strikingly similar for WBC

(Spearmam r = 0.893, p<0.001). Results were clasy 4,

fied in groups i.e. group | (negative for WBC with 1

both UF-100 and Microscope (1351, 67.21%))| o8 |& P |
group Il (positive for UF-100 but negative for mi-| - 06 ~ OutPat.
croscopy examination (29 1.44%)), group Il (negal 7

tive for UF-100 but positive for microscopic exami- o

nation (22, 1.09%)), group IV (positive for both the 0 50 100 150
methods (608, 30.25%)). WBC

Discussion

UTI is confirmed by laboratory diagnosis. Indeed, in

Usually, in clinical laboratory practice out of a greatour experience, around 75% of urine samples sub-
number of samples submitted for urinalysis and mimitted for a microbiological examination is not
crobiological examination only few are obtainedcompatible with a diagnosis of UTI. The labor and
from patients for whom the clinical suspicion ofresources expensive diagnostic protocol for urinaly-

Table IV: Analytical Performance of various laboratory parameters with clinical diagnosis of UTI.

We considered the analytical performance of the dipstick screening (evaluation of nitrite reduction and leukocyte esterase), the simple
quantitative evaluation of bacterial growth on CLED agar, the quantitative bacteriuria obtained from UF-100 analyzer alone, the quanti-
tative leukocyturia obtained from UF-100 analyzer alone, a combination of both the two last parameters.

SE SP PPV NPV CCl
Dipstick screening: nitrite + esterase

0.64 0.88 0.63 0.89 0.82
Microscopic evaluation of pyuria

0.90 0.90 0.76 0.96 0.90
Quantitative leukocyturia UF-100

0.90 0.94 0.83 0.96 0.93

SE: Sensitivity, SP: Specificity, PPV: Positive Predictive Value, NPV: Negative Predictive Value, CCl: Correct Classified
Incidence.
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Figure 3: R.O.C. Curves
This graph shows the R.O.C. curves for quantitative determination of pyuria by using the UF-100 cytometer.
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sis and microbiological examination gives negativalely used non cultural test for UTI is the dipstick
results for around three quarters of the submittescreening for pyuria (which measures leukocyte
samples. To save resources many screening tests émterase of neutrophils granules) and bacteriuria
rapid diagnosis of UTI were proposed in the past bytvhich measures the presence of nitrite, reduced
few of them became widely used in the Clinicalfrom nitrate by bacterial metabolic activity). This
Laboratory. Among non cultural methods, the firstest shows a good correlation with diagnosis of UTI
screening test proposed was the direct microscop{SE 71%, SP 86%) only if in the sample there is a
examination (HPF) of Gram stained uncentrifugedlarge” number of microorganisms and pyuria is
urine. The presence of one WBC and one microoever 20 WBC/HPF (40). In the examination of urine
ganism each HPF suggest a diagnosis of UTI with samples with "moderate" bacteriuria or low pyuria
sensitivity of 80% and a specificity of 60% (34).the results obtained by using this screening test are
This test is labor expensive, needs an experiencadbsolutely unsatisfactory (41). The only cultural me-
observer, and has an unsatisfactory sensitivity artiod introduced in the clinical laboratory for rapid
specificity because the diagnostic cut-off is equivadiagnosis of UTI is based upon the use of vials con-
lent to the threshold of microscopic detection (35)taining trypticase soy broth into which an aliquot of
In Italy, the microscopic examination of urine asthe urine sample to be tested is inoculated, with bac-
screening for UTI, despite some supporters, has ntdrial growth assessed by repeated photometry mea-
great diffusion (36). The microscopic observation osurements. This test has a satisfactory sensitivity
centrifuged urine with or without staining, using a(90%) and specificity (98%) but requires some
standard microscopic slide lacks in standardizatiohours and it is quite expensive (42).

(37,38). The use of classical quantitative microscofhe aim of this study was an evaluation of the signi-
pic examination performed on centrifuged stainedicance, in UTI diagnosis of quantitative detection
urine samples by a count-chamber is too labor exf urine WBC by the UF-100 cytometer. The au-
pensive for routine applications (39). The most withors at first evaluated the distribution of pyuria
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among in-patients and out-patients with and withouperformed by UF-100 has a better correlation with a
UTI, but no significant difference between the twodiagnosis of UTI not only compared to the dipstick
groups was found. A significant difference was in-screening test, but also to the classical microscopic
stead observed between UTI patients and patientdservation of urine WBC. This screening, in our
without UTI. Indeed only 5% of the patients with study, demonstrates a negative predictive value of
UTI had less than 25 WBC/mL and less than 30% d?.96 and hence a subject without significant pyuria
the subjects without UTI had more than 25by UF-100 screening has 96% probability to be free
WBC/mL, as it is shown in Figure 1. The analysis ofrom an UTI. This result is of great practical impor-
the probability quotient “L” shows that for a pyuriatance for a screening because a negative sample
over 15 WBC/mL the probability of an UTI is over should be discharged without further tests. A little
90% without difference between in-patients and outlack in specificity is less important because in each
patients, male or female, as shown in Figure Zample positive for UTI in the screening test, a cul-
Figure 3 shows the ROC curves obtained for in-paure should be performed to confirm the result, to
tients and out-patients, males and females. From oiglentify the micro-organism and to determine anti-
data it appears that by using the quantitative evalu&iotic sensitivity (47-49). The examination of urine
tion of pyuria by UF-100 the cut-off value for UTI by UF-100 gives us more than the quantification of
diagnosis in adult patients is 25 WBC/mL, withoutpyuria and bacterial count, i.e. an exhaustive eva-
significant variation between males and females, inuation of the urinary cells (50,51 and this informa-
patients and out-patients. The correlation betweetion is useful in diagnosis or follow-up of UTI. For
the UF-100 and the dipstick data is satisfactorgxample UF-100 detects the presence of ephitelial
(Spearman r = 0.695, p<0.01). The correlation betells and large numbers of squamous ephitelial cells
ween the UF-100 data and the microscopic evaluda the sample may indicate that specimens contains
tion of pyuria is really very good (Spearmammore bacteria coming from vagina or perineum
r=0.893, p>0.001). than from the urinary tract. The observation is use-
The authors also studied the significance of th&ul if we observe bacteriuria (mixed or with preva-
quantitative detection of pyuria by the UF-100 cytodence of coagulase-negatiBiaphylococcyswi-
meter, with regard to the clinical diagnosis of UTI,thout significant pyuria. These finding suggest a
by considering 2010 patients. For each of these paentamination better than an infection . Moreover,
tients, the clinical diagnosis of UTI was comparedJF-100 gives us a quantification of hematuria and a
with the dipstick screening, the microscopic evaluagdistinction of the sit of bleeding with an evaluation
tion of pyuria, and the UF-100 results. The analytiof the morphology of RBC (52-54). In severe UTI a
cal performance of the three considered tests therdamage of the bladder’s ephitelium with presence
fore is not obtained with reference to another laborasf hematuria is common and in this setting a diffe-
tory test considered as a standard but with a reegntiation between high (glomerular) hematuria and
gold standard: the conclusive diagnosis of UTI thutow hematuria (55,56) appears to be important. In
emerges from the integration of clinical and laboraacute uncomplicated UTI bacteria should be cleared
tory data obtained in co-operation by Physiciansfrom urine within 48 hours from the start of antibio-
Microbiologists and Clinical Pathologists. tic therapy and the clearance of bacteriuria is con-
The analytical performance of a classic dipsticlcomitant with symptom remission. Persistent clini-
screening based upon detection of nitrites and lewal signs of UTI indicate the persistence of the in-
kocyte esterase in the urine sample is relatively séection and the need of changing the antibiotic
tisfactory. False negative results are 171 (8.51%Jeatment or to search for another cause (i.e. yeast
and false positive results are 184 (9.15%). In ouinfection). In patients under antibiotic therapy the
experience, the dipstick screening gave SE 0.64, Sffassical microbiological examination of urine is
0.88, PPV 0.63, NPV 0.89 and CCI 0.82, in goochowever very difficult because of the presence of
accord with the literature (43-46). By using theRAA and the possibility that a bacterial strain gives
classical microscopic observation of centrifugechegative results to the culture because the antibacte-
unstained urine with a cut-off at 10 WBC/HPF werial drug inhibits the microbial growth in vivo but
observed 631 (31.39%) patients with significannot in vitro. In these patients UF-100 give us im-
pyuria, 478 of them with an UTI, while false positi- portant information in terms of a reliable quantifi-
ve results were 153 (7.61%), and false negative reation of bacteriuria and pyuria and morphologic
sults were 51 (2.54%). In our laboratory, the microdata about urine WBC (57-60). In active UTI, the
scopic evaluation of pyuria gave SE 0.90, SP 0.9Wrinary WBC are young and form a population in a
PPV 0.76, NPV 0.96 and CCI 0.90. The quantitatitegion of high intensity of scattered light but, after
ve evaluation of pyuria performed by UF-100 with24 hours of standing in the urine, the neutrophils
a cut-off at 25 WBC/mL shows 54 (2.69%) falseshift to a region of low intensity of scattered light.
negative results and 96 (4.78%) false positive reFherefore UF-100 is able to give to the Laboratory
sults. For this test we obtained SE 0.90, SP 0.9%formation about the age of urinary WBC and this
PPV 0.83, NPV 0.96 and CCI 0.93. Our resultanay be of great importance in the follow-up of so-
show that, the quantitative determination of pyuriane particular patients with UTI, such as patients in
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critical conditions, with underlying disease (i.e. dia-18. Kunin C. Detection and management of urinary tract
betes, obstruction, catheter). infections: A manual for the physipian, nurse and al-
The results presented here need obviously to be fur- lied health worker. 2nd ed. Philadelphia, Lea &
ther confirmed by other authors with other popula-  Febiger 1974. o
tions and other pathological settings (i.e. children o9-Christenson R, Tucker J, Allen E. Results of dipstic
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