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We tested the capacity of the Sysmex UF-1000i system to detect yeasts in urine by screening a total of
22 132 urine samples received for culture in our microbiology laboratory during 1 year. We also analyzed
different dilutions of previously filtered urine inoculated with a strain of Candida albicans. With clinical
samples, a single cut-off point of 50 yeast-like cells (YLCs)/lL detected candiduria ≥10 000 colony forming
units (CFU)/mL and >100 000 CFU/mL with a sensitivity of 87.3%/95.4%, a specificity of 97%, a nega-
tive predictive value of 95.9%, and a positive predictive value of 9.3%/5.7%. With the simulated samples,
a linear relationship was observed between the dilution factor and the number of cells detected by UF-
1000i. This instrument appears to be able to reliably rule out candiduria of a magnitude of at least
10 000 CFU/mL and facilitate urine sample screening, thereby providing fast results. The Sysmex UF1000i
system can be adapted for candiduria screening by the use of an appropriate YLCs/lL cut-off point that
takes account of the prevalence of candiduria in the population.
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The presence of yeasts in urine can be clini-
cally relevant in certain patient groups. Hospi-
talized patients, elderly, and various other
patient groups have shown a decreasing
percentage of urinary tract infections (UTIs)
produced by Escherichia coli and an increasing
percentage produced by various agents, includ-
ing Candida albicans and other yeasts. The
underlying conditions include catheterization
or instrumental manipulation of the urinary
tract, cancer, and long-term antibiotic
treatment (1).
Yeasts are reported to be responsible for

UTIs in 18% of catheterized patients and in
1% of severely ill patients (1). Therefore, the

diagnostic laboratory should be able to detect
their presence in a simple manner, including
effective quantification.
Our laboratory recently incorporated the

Sysmex UF-1000i system (TOA Medical Elec-
tronics, Kobe, Japan) (2) to screen urine
samples quantitatively before plating on a
solid medium. The system uses fluorescence
flow cytometry, based on diode laser technol-
ogy together with hydrodynamic focusing con-
ductometry, to count cell elements per lL of
urine, including red blood cells (RBCs), leuko-
cytes, epithelial cells, granulose cylinders,
crystals, bacteria, and yeast-like cells (YLCs).
For each type of particles, the scattered light is
detected by a photo diode at two different
positions and converted into electric signals,Received 9 January 2013. Accepted 10 June 2013
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and the fluorescence intensity is measured (3).
In our setting, values ≥150 bacteria/lL have
proven appropriate for the detection of bacter-
uria in the screening of urine samples (4).
Flow cytometry has for a long time been

considered useful for yeast quantification, (5)
however, there is no recommended cutoff for
YLCs/lL that pertains to the screening of
urine samples with the Sysmex UF-1000i sys-
tems, mainly because of the capacity of YLCs
to colonize the urinary tract. Marschal et al.
(6) recently compared the capacity of culture
vs automated methods (including Sysmex) to
detect yeasts in clinical samples, but they did
not recommend specific cut-off points for
candiduria screening. Hence, further data are
required regarding the utility of automated
systems in screening for candiduria. The objec-
tive of this study was to analyze the perfor-
mance of Sysmex UF-1000i in the detection of
YLCs in urine and assess the reliability of a
pre-selected cut-off point for the screening of
urine samples prior to culture.

MATERIALS AND METHODS

The capacity of the system to detect YLCs (as
candiduria marker) in urine was tested with all clini-
cal samples received by our laboratory between
September 2011 and August 2012 from primary and
specialist care units of the Virgen de las Nieves
University Hospital as well as with artificial samples
in which yeasts were the only particles present. The
Virgen de las Nieves University Hospital is a refer-
ence center in Andalusia (southern Spain), serving a
population of around 440 000 individuals.

Study of YCL detection capacity in clinical samples

During the 12-month study period, 22 132 urine
samples were processed following the established
laboratory protocol, including screening with the
Sysmex UF-1000i system. Out of these samples
(4917 from males, 17 215 from females), 3886 were
of hospital origin, 18 123 of community origin, and
123 of unknown origin; 1319 were from immuno-
suppressed patients, 6891 from pregnant women,
1288 from catheterized patients, and 344 from
infants. Samples from the infants were obtained by
using pediatric bags, and samples from the remain-
der were gathered by urinary catheter or by the
clean-catch midstream technique, always using ster-
ile wide-rim containers or tubes with boric acid
(Vacutainer�; Becton Dickinson, Franklin Lakes,

NJ, USA). These were refrigerated and processed
within 24 h of sampling following a previously
reported procedure (1). Samples detected as positive
by Sysmex [cutoff of ≥150 bacterial particles/lL (4)
or ≥50 YLCs/lL] were plated on CHROMagar
Orientation� medium (Becton Dickinson) using a
1-lL calibrated loop (COPAN, Brescia, Italy) and,
in cases of clinical nephropathy, also on Columbia
blood agar (Becton Dickinson). As very few data
are available on YCL cut-off points, we selected half
the value proposed by Wang et al. (7) to minimize
the number of false negatives. Counts of uropatho-
genic microorganisms were classified following
Pezzlo et al. (8) as negative [<10 000 colony forming
units (CFU)/mL], presumptive (10 000–100 000
CFU/mL of two uropathogens or of one without
leukocyturia), significant (bacteriuria or candiduria
with count >100 000 CFU/mL of 1 or 2 uropatho-
gens or 10 000–100 000 CFU/mL of 1 uropathogen
with leukocyturia), or mixed flora (≥10 000 CFU/
mL of >2 uropathogens).

We determined the diagnostic value of a cutoff of
≥50 YLCs/lL to detect significant candiduria, calcu-
lating the sensitivity, specificity, and positive (PPV)
and negative (NPV) predictive values.

Study of YLC detection capacity in artificial urine

samples

Artificial urine samples were prepared as follows:
urine from a healthy individual (JGF) was filtered
through a 0.22-lm pore membrane and C. albicans
strain ATCC10231 was then added (�108 CFU/
mL), followed by successive dilutions of 1/10, 1/30,
1/60, 1/180, and 1/640. Samples were then processed
in duplicate according to our routine laboratory
workup using Sysmex UF-1000i. The mean cell
value was used in the evaluation. Subsequently, the
samples were also plated on Columbia blood agar
medium (Becton Dickinson), using a 10-lL cali-
brated loop (COPAN), followed by incubation for
48 h at 37 °C for colony enumeration.

RESULTS

Study of YLC detection capacity with clinical

samples

Table 1 exhibits the YLC results obtained in
clinical urine samples using the Sysmex system
with a cut-off value of ≥50/lL. The system
showed a reasonable diagnostic performance
with the exception of a low PPV to detect
counts ≥10 000 CFU/mL. The Sysmex system
reported counts ≥50 YLCs/lL for 669 samples
with a yeast count of <10 000 CFU/mL on
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CHROMagar Orientation� medium at 24 h. It
recorded counts <50 YLCs/lL for 10 samples
(0.047%) with yeast counts ≥10 000 CFU/mL
(4 pregnant women, 5 adults with urinary
bladder catheters, and one 5-month old child);
YLCs/lL values ranged between 0 and 49
(mean of 11 � 19.5). In these 10 samples, the
Sysmex bacterial count was ≥150/lL, leukocyt-
uria (≥40/lL) was detected in all cases, except
for one of the pregnant women, and the bacte-
rial count was only significant for the infant
(candiduria of 10 000–100 000 CFU/mL).
Finally, the four cases with a count >100 000
CFU/mL all corresponded to non-C. albicans
yeasts.

Study of YLC detection capacity in artificial urine

samples

Table 2 shows the values obtained with the Sys-
mex system (YLCs/lL, RBCs/lL, and total
cells) and by culture (CFU/mL) of the different
urine sample dilutions. The system was able to
detect low yeast counts, although around 40%
of yeast cells were identified as RBCs, which
was reported as an anomalous result. As
depicted in Fig. 1, a linear relationship was
observed between urine sample dilution and
YLCs values (YLCs = 12.49 + 9436
9 dilution), with a slope that significantly dif-
fered from zero (p < 0.00001) and a correlation
coefficient (r) of 0.9995. Similar results were
obtained for total count values (r = 0.9997).

DISCUSSION

The presence of yeasts in urine can only be
definitively ruled out by culture (9), but
automated urine screening systems may be use-
ful in certain population groups. These systems

must demonstrate high sensitivity and NPVs
before they can be applied in routine labora-
tory work. Among the large number of clinical
samples analyzed in the present study, 79 had
a yeast content ≥10 000 CFU/mL. The preva-
lence of yeasts in the clinical samples tested
was low (0.4%; 79/22132), as expected,
because >80% of samples were of community
origin, and the frequency of candiduria in
community samples is widely considered to be
<1% (10). A large majority (87.3%) of these
were detected by Sysmex, but the PPV was
low, which may be due either to the very low
prevalence of significant candiduria in the
study population or to the confusion of RBCs
and leukocytes with YLCs in scattergrams (see
below), or it may be that these were truly sam-
ples with candiduria <10 000 CFU/mL and
therefore of doubtful clinical significance. In
our work, this low PPV may not pose a prob-
lem, because the presence of candiduria
frequently coincides with a bacterial count
≥150/lL, meaning that the sample would be
plated on a culture medium irrespective of the
detection of YLCs. Furthermore, false-nega-

Table 1. Detection of yeast-like cells (YLCs) in urine with the Sysmex UF1000i using a cut-off value of
50 YLCs/lL

Candiduria results CFU/mL YLC counts Total Diagnostic yield

≥50/lL <50/lL Se Sp PPV NPV

<10 000 669 21 384 22 053
≥10 000 69 10 79 87.3 97 9.3 99.9
>100 000 42 4 46 95.4 97 5.7 99.9

Se, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value; CFU, colony
forming units.

Table 2. Values obtained with the Sysmex UF-1000i
system and by culture (CFU/mL) with dilutions of
artificial urine samples

Dilution of
urine sample

Value
obtained
in culture

Mean value measured
by the Sysmex UF-
1000i system/lL

CFU/mL YLCs RBCs Total
cells

1/10 >105 954 560 1514
1/30 >105 342 188 530
1/60 4 9 104 151 98 249
1/180 16 9 103 68 47 115
1/640 4 9 103 30 20 50

CFU, colony forming units; YLCs, yeast-like cells;
RBCs, red blood cells.
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tive culture results cannot be ruled out,
because non-C. albicans yeasts can grow more
slowly than C. albicans on CHROMagar
Orientation� and require more than 24 h (11),
which is the standard time period established
in our laboratory protocol.
A further possible limitation is that we do

not know whether any of the patients were
receiving antifungal drug therapy, which
would result in very low yeast loads. Neverthe-
less, the present results for this Sysmex system
are superior to those reported by Marschal
et al. (6), who provided little information on
their candiduria screening methodology. We
have found no report offering a more exhaus-
tive evaluation of the detection of yeast cells
with this system than is provided in the pres-
ent investigation. However, these findings need
to be confirmed by further studies of larger
numbers of samples.
In our study of artificial samples, Sysmex

UF-1000i was able to detect yeasts in urine at
concentrations of ≥4 9 103 CFU/mL. The con
fusion between yeast cells and RBCs was not
only reported automatically by the system but
can also be considered a minor error, given
that the RBC content is widely considered to
be less important in microbiological urine
screening (12). Van der Zwet et al. (13) used
Sysmex UF1000i and obtained a good linearity
of detection in samples with between 104 and
106 CFU/mL of C. albicans, although the
presence of other particles was not reported.
However, they failed to detect lower concen-
trations and stated that the higher concentra-

tions were, in part, incorrectly identified as
RBCs in the scattergrams. Conversely, Manoni
et al. (14) studied the influence of yeasts on
RBC counts and concluded that high RBC
counts in urine may, in part, be attributable to
the presence of yeasts. According to the above
evidence, the erroneous interpretation of yeasts
and RBCs by Sysmex cannot be ruled out. In
contrast, Wang et al. (7) found that YLCs/lL
counts between 100 and 400 did not interfere
with the detection of RBCs in urine. We high-
light the elevated number of total cells
detected with respect to the initial inocula,
reflecting the inclusion of both viable and non-
viable cells. No studies have reported any
interference or confusion between leukocytes
and yeasts in urine samples. Finally, according
to our results, a cut-off point somewhat higher
than 50 YLCs/lL may be more useful for can-
diduria screening with the UF-1000i system in
our setting, because it would increase the PPV
in populations with a low prevalence.
The precision of the linear relationship

between the Sysmex read-out and dilutions of
artificial urine samples was very high in this
study, which can be attributed to the intrinsic
quality of the measurement technique in this
dilution range. In fact, similar results have
been obtained by other authors in comparable
situations (7, 14).
In conclusion, application of the Sysmex

UF-1000i system may be useful for the yeast
screening of urine samples when the cut-off
point is appropriate to the prevalence of
candiduria in the population.
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Fig. 1. Relationship of sample dilution with yeast-like cells (YLCs) and total cell values.

© 2013 APMIS. Published by John Wiley & Sons Ltd 327

SYSMEX UF-1000I SYSTEM & YEASTS IN URINE



REFERENCES

1. Andreu A, Cacho J, Coira A, Lepe JA. Micro-
biological diagnosis of urinary tract infections.
Enferm Infecc Microbiol Clin 2011;29:52–7.

2. Wada A, Kono M, Kawauchi S, Takagi Y,
Morikawa T, Funakoshi K. Rapid discrimina-
tion of gram-positive and gram-negative bacte-
ria in liquid samples by using NaOH-sodium
dodecyl sulfate solution and flow cytometry.
PLoS ONE 2012;7:e47093.

3. Manoni F, Fornasiero L, Ercolin M, Tinello A,
Ferrian M, Hoffer P. et al. Cutoff values for
bacteria and leukocytes for urine flow cytometer
Sysmex UF-1000i in urinary tract infections.
Diagn Microbiol Infect Dis 2009;65:103–7.

4. Guti�errez-Fern�andez J, Lara A, Bautista MF,
Luna JD, Polo P, Miranda C, et al. Perfor-
mance of the Sysmex UF1000i system in screen-
ing for significant bacteriuria before quantitative
culture of aerobic/facultative fast-growth bacte-
ria in a reference hospital. J Appl Microbiol
2012;113:609–14.

5. Huls PG, Nanninga N, van Spronsen EA, Valk-
enburg JAC, Vishcer NOE, Woldringh CL. A
computer-aided measuring system for the char-
acterization of yeast populations combining 2D-
image analysis, electronic particle counter, and
flow cytometry. Biotechnol Bioeng 1992;39:343–
50.

6. Marschal M, Wienke M, Hoering S, Autenrieth
IB, Frick JS. Evaluation of 3 different rapid
automated systems for diagnosis of urinary tract
infections. Diagn Microbiol Infect Dis 2012;
72:125–30.

7. Wang J, Zhang Y, Xu D, Shao W, Lu Y. Eval-
uation of the Sysmex UF-1000i for the diagnosis
of urinary tract infection. Am J Clin Pathol
2010;133:577–82.

8. Pezzlo M, Mary KC, Deirdre LC. Urine cul-
tures. In: Garcia LS, editor. Clinical Microbiol-
ogy Procedures Handbook. 3th ed. Volume 1,
Chapter 3.12. Washington, DC: ASM Press,
2010: 3.12.1–14.

9. Kauffman CA, Fisher JF, Sobel JD, Newman
CA. Candida urinary tract infections–diagnosis.
Clin Infect Dis 2011;52(Suppl 6):S452–6.

10. Sobel JD, Fisher JF, Kauffman CA, Newman
CA. Candida urinary tract infections—epidemi-
ology. Clin Infect Dis 2011;52(Suppl 6):S433–6.

11. Aspevall O, Osterman B, Dittmer R, St�en L,
Lindb€ack E, Forsum U. Performance of four
chromogenic urine culture media after one or
two days of incubation compared with reference
media. J Clin Microbiol 2002;40:1500–3.

12. Rosser CJ, Nakamura K, Pendleton J, Anal S,
Chang M, Kasraelan A, et al. Utility of serial
urinalyses and urinary cytology in the evalua-
tion of patients with microscopic haematuria.
West Afr J Med 2010;29:384–7.

13. van der Zwet WC, Hessels J, Canbolat F,
Deckers MML. Evaluation of the Sysmex
UF-1000i� urine flow cytometer in the diagnos-
tic work-up of suspected urinary tract infection
in a Dutch general hospital. Clin Chem Lab
Med 2010;48:1765–71.

14. Manoni F, Tinello A, Fornasiero L, Hoffer P,
Temporin V, Valverde S, et al. Urine particle
evaluation: a comparison between the UF-1000i
and quantitative microscopy. Clin Chem Lab
Med 2010;48:1107–11.

328 © 2013 APMIS. Published by John Wiley & Sons Ltd

GUTI�ERREZ-FERN�ANDEZ et al.

https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/5252301_A_computer-aided_measuring_system_for_the_characterization_of_yeast_populations_combining_2D-image_analysis_electronic_particle_counter_and_flow_cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/41969263_Evaluation_of_the_Sysmex_UF-1000i_for_the_Diagnosis_of_Urinary_Tract_Infection?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/41969263_Evaluation_of_the_Sysmex_UF-1000i_for_the_Diagnosis_of_Urinary_Tract_Infection?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/41969263_Evaluation_of_the_Sysmex_UF-1000i_for_the_Diagnosis_of_Urinary_Tract_Infection?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/41969263_Evaluation_of_the_Sysmex_UF-1000i_for_the_Diagnosis_of_Urinary_Tract_Infection?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/44611137_Urine_particle_evaluation_A_comparison_between_the_UF-1000i_and_quantitative_microscopy?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/44611137_Urine_particle_evaluation_A_comparison_between_the_UF-1000i_and_quantitative_microscopy?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/44611137_Urine_particle_evaluation_A_comparison_between_the_UF-1000i_and_quantitative_microscopy?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/44611137_Urine_particle_evaluation_A_comparison_between_the_UF-1000i_and_quantitative_microscopy?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/44611137_Urine_particle_evaluation_A_comparison_between_the_UF-1000i_and_quantitative_microscopy?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/45797288_Evaluation_of_the_Sysmex_UF-1000iR_urine_flow_cytometer_in_the_diagnostic_work-up_of_suspected_urinary_tract_infection_in_a_Dutch_general_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51000575_Utility_of_Serial_Urinalyses_and_Urinary_Cytology_in_the_Evaluation_of_Patients_with_Microscopic_Haematuria?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51000575_Utility_of_Serial_Urinalyses_and_Urinary_Cytology_in_the_Evaluation_of_Patients_with_Microscopic_Haematuria?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51000575_Utility_of_Serial_Urinalyses_and_Urinary_Cytology_in_the_Evaluation_of_Patients_with_Microscopic_Haematuria?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51000575_Utility_of_Serial_Urinalyses_and_Urinary_Cytology_in_the_Evaluation_of_Patients_with_Microscopic_Haematuria?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51000575_Utility_of_Serial_Urinalyses_and_Urinary_Cytology_in_the_Evaluation_of_Patients_with_Microscopic_Haematuria?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/49826072_Microbiological_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/49826072_Microbiological_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/49826072_Microbiological_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056697_Candida_Urinary_Tract_Infections--Epidemiology?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056697_Candida_Urinary_Tract_Infections--Epidemiology?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056697_Candida_Urinary_Tract_Infections--Epidemiology?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056699_Candida_Urinary_Tract_Infections--Diagnosis?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056699_Candida_Urinary_Tract_Infections--Diagnosis?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51056699_Candida_Urinary_Tract_Infections--Diagnosis?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51819162_Evaluation_of_3_different_rapid_automated_systems_for_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51819162_Evaluation_of_3_different_rapid_automated_systems_for_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51819162_Evaluation_of_3_different_rapid_automated_systems_for_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51819162_Evaluation_of_3_different_rapid_automated_systems_for_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/51819162_Evaluation_of_3_different_rapid_automated_systems_for_diagnosis_of_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/232281790_Rapid_Discrimination_of_Gram-Positive_and_Gram-Negative_Bacteria_in_Liquid_Samples_by_Using_NaOH-Sodium_Dodecyl_Sulfate_Solution_and_Flow_Cytometry?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/228060138_Performance_of_the_Sysmex_UF1000i_system_in_screening_for_significant_bacteriuria_before_quantitative_culture_of_aerobicfacultative_fast-growth_bacteria_in_a_reference_hospital?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/26806647_Cutoff_values_for_bacteria_and_leukocytes_for_urine_flow_cytometer_Sysmex_UF-1000i_in_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/26806647_Cutoff_values_for_bacteria_and_leukocytes_for_urine_flow_cytometer_Sysmex_UF-1000i_in_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/26806647_Cutoff_values_for_bacteria_and_leukocytes_for_urine_flow_cytometer_Sysmex_UF-1000i_in_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/26806647_Cutoff_values_for_bacteria_and_leukocytes_for_urine_flow_cytometer_Sysmex_UF-1000i_in_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==
https://www.researchgate.net/publication/26806647_Cutoff_values_for_bacteria_and_leukocytes_for_urine_flow_cytometer_Sysmex_UF-1000i_in_urinary_tract_infections?el=1_x_8&enrichId=rgreq-17ffe9f85210550eac2811ec95d7e622-XXX&enrichSource=Y292ZXJQYWdlOzI1NTY5MzA2MjtBUzoxMDUxNTk0ODkyMjg4MDJAMTQwMjA4MzM4NDY1Mg==

