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LX-8000R AND URISED 2 FULLY AUTOMATED URINE ANALYZERS
COMPARISON TO MANUAL MICROSCOPIC EXAMINATION

POREDENJE DVA POTPUNO AUTOMATIZOVANA ANALIZATORA LX-8000R
| URISED 2 SA MIKROSKOPSKIM MANUELNIM ISPITIVANJEM URINA

Revsa Evin Canpolat Erkan’, Ozgiir Aslan’

"Health Sciences University Diyarbakir Gazi Yasargil Education and Research Hospital,
Department of Medical Biochemistry, Diyarbakir, Turkey

Summary

Background: Urinalysis has an important place in evaluating
kidney and urinary tract infections. Automated urine analyz-
ers enhance productivity and turnover in laboratories and
economize time and labor required for analysis. In the pres-
ent study, we evaluated and compared analytic and diagnos-
tic performance of UriSed2 with LX-8000R, which is a novel
image-based automated urine sediment analyzer.

Methods: A total of 178 urine samples sent to our labora-
tory were evaluated by the two urine analyzers and stan-
dard manual microscopy. Precision and comparison studies
were done in accordance with CLSI guidelines.

Results: Sensitivity assessment revealed similar outcomes
with both UriSed2 and LX-8000R devices for erythrocyte
count (RBC), whereas UriSed2 device yielded higher out-
comes for leukocyte count (WBC) and epithelial cells (EPI)
than LX-8000R analyzer. Specificity of UriSed2 for WBC
and RBC was higher than that of LX-8000R device.
According to Gamma statistics, both urine analyzers
showed perfect consistency for WBC, RBC and EPI cell
counts. Manuel microscopy revealed statistically significant
correlation between LX-8000R and UriSed? in terms of
WBC and RBC. Manual evaluation by Bland-Altman analy-
sis demonstrated lower WBC and RBC values and higher
EPI as compared to both UriSed2 and LX-8000R devices.
As the result of Passing-Bablok regression analysis, both
devices were found to be inconsistent with manual
microscopy.

Conclusions: We think that evaluation of automated urine
analyzers will be more meaningful when they are evaluated
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Kratak sadrzaj

Uvod: Analiza urina ima vazno mesto u proceni infekcija
bubrega i urinarnog trakta. Automatski analizatori urina
povecavaju produktivnost i promet u laboratorijama i Stede
vreme i rad potreban za analizu. U ovoj studiji smo procenili
i uporedili analitiCcke i dijagnosti¢ke performanse UriSed?2 sa
LX-8000R, koji je novi automatizovani analizator za analizu
sedimenta urina.

Metode: Ukupno 178 uzoraka urina poslanih u nadu labora-
toriju procenjeno je pomocu dva analizatora urina i standard-
ne rué¢ne mikroskopije. Studije preciznosti i poredenija radene
su u skladu sa smernicama CLSI.

Rezultati: Procena osetljivosti pokazala je sli¢ne ishode sa
uredajima UriSed?2 i LX-8000R za broj eritrocita (RBC), dok
je uredaj UriSed? dao vece rezultate za broj leukocita (WBC)
i epitelnih éelija (EPI) od analizatora LX-8000R. Specifi¢nost
UriSed2 za WBC i RBC bila je veéa nego kod LX-8000R
uredaja. Prema Gamma statistici, oba analizatora urina
pokazala su savr$enu konzistenciju za broj ¢elija WBC, RBC i
EPI. Manuelova mikroskopija otkrila je statisti¢ki znacdajnu
korelaciju izmedu LX-8000R i UriSed2 u odnosu na WBC i
RBC. Ru¢na procena Bland-Altmanovom analizom pokazala
je nize vrednosti WBC i RBC i ve¢i EPI u poredenju sa
UriSed2 i LX-8000R uredajima. Kao rezultat Passing-
Bablokove regresijske analize, utvrdeno je da oba uredaja
nisu u skladu s ru¢nom mikroskopijom.

Zaklju¢ak: Smatramo da e evaluacija automatizovanih
analizatora urina biti znacajnija kada se vrednuju zajedno sa
uzorcima urina i klini¢kim nalazima pacijenata, porededi ih
sa ru¢nom mikroskopijom.



92 Canpolat Erkan et al.: LX-8000R and urised 2 urine analyzers comparison

together with urine samples and patient clinical findings in
addition to comparing with manual microscopy.

Keywords: Automated urine analyzer, LX-8000R, Urised
2, manual microscopy

Introduction

Urinalysis, which is an important test in clinical
medicine, is used for screening, diagnosis and moni-
toring of urinary system diseases as well as the dis-
eases detected through urinary system (1). Urinalysis
in daily clinical settings is important in terms of
detecting hematuria and proteinuria, which are the
initial signs of kidney diseases. In addition, it is impor-
tant also in assessing urinary erythrocyte morphology
and in distinguishing a glomerular disease from non-
glomerular disease (2). Urinalysis consists of physical
appearance of urine, chemical analysis and micro-
scopic examination of urine sediment. Manual micro-
scopic method for urinalysis is a time-consuming and
labor-intensive technique requiring well-trained and
experienced technicians (1). Microscopic examination
of urine is affected by a number of factors including
speed and duration of centrifugation, amount of urine
left in the tube, dye usage, and experience and train-
ing of the analyst. Despite all these disadvantages,
manual microscopy is the reference method for
examination of urine sediment (3). However, fully
automated urine analyzers are recommended by
many international institutions for minimizing these
effects and for standardization of microscopic analysis
(4).

UriSed?2 device captures images from the urine
centrifuged in a disposable tube by a digital camera
attached to a bright-field microscope of 400X mag-
nification. Then the sediment is identified and classi-
fied by image-processing software. The automated
process used in the UriSed2 analyzer is similar to that
used at manual microscopic examination. The
images thereafter can be controlled again by a tech-
nician, when necessary. UriSed2 software is able to
distinguish red blood cells (RBC), white blood cells
(WBC), squamous epithelial cells (EPI) and other sed-
iment particles (5, 6).

LX-8000R device works by taking real-time pic-
ture of the cells and field image from the urine sam-
ple by Flowcell Digital Imaging. It performs the analy-
sis of visible cells in the urine sample and strip analysis
simultaneously. It does not require pretreatment or
include centrifugation. Because of single-probe distri-
bution system, a small amount of urine is subjected to
both microscopic and chemical analyses, which are
then reported together. Hence, test time is shortened
and working productivity is enhanced providing
advantage for pediatric patients as well as patients
that have difficulty in giving urine sample (7).

Kljuéne reéi: automatizovani urinski analizator, LX-
8000R, Urised 2, manuelna mikroskopija

In the literature, no study is encountered about
the performance of LX-8000R device. The present
study aimed to evaluate analytic performance of the
UriSed2 (77 Elektronika Kft, Hungary) and LX-
8000R (Hangzhou Longx Technology, Zhejiang,
China) automated analyzers by comparing with man-
ual microscopic analysis.

Materials and Methods

The study was performed using 178 urine samples
collected into the clean tubes without preservatives,
which have been obtained from the patients applied
to the Training and Research Hospital for routine poli-
clinic visit. The urine samples were obtained from the
specimens at an amount of 30 mL at the least. The
samples were analyzed in small groups on different
days. The urine samples, which were divided into
three different tubes at an amount of 10 mL for each,
were analyzed in an hour at the latest. The study was
approved by the Health Sciences Institute Diyarbakir
Gazi Yasargil Training and Research Hospital Ethics
Committee (No: 20.12.2019 - 385).

RBC, WBC, EPI, lipid cylinder and crystals (cal-
cium oxalate dihydrate, uric acid, triple phosphate)
were studied in both devices and compared with
manual microcopy.

UriSed 2

UriSed2 analyzer pipes the sample from 2 mL
urine into a 0.2 mL disposable tube. The tube filled is
then centrifuged at 2000 rpm for 10 seconds. Fifteen
different fields from various points of the sample can
be displayed on the screen by an automated CMOS
(Complementary Metal Oxide Semiconductor) fixed
cam. The images are recorded in three types as
bright-field, phase contrast and composite, and then
evaluated by Auto Image Evaluation Module (AIEM).
Urinary particles are classified as RBC, WBC, leuko-
cyte clusters, hyaline cylinders, pathologic cylinders,
EPI, non-squamous epithelial cells, bacteria, yeast,
mucosa, sperm, and sub-crystals (calcium-oxalate
monohydrate, calcium-oxalate dehydrate, uric acid or
triple phosphate) (8). Misclassified images can be
checked and corrected by the technician, when nec-
essary.
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LX-8000R

It performs the analysis of visible cells in the
urine sample and strip analysis at the same time. The
samples are put into the device without need for pre-
treatment. Minimum 3 mL of urine sample is ade-
quate for analysis. The device as well, which does not
include centrifugation, is subjected to tube mixing
procedure before analysis to provide homogenous
mixture of urine. The urine, which is obtained by a
single probe at a single step, is subjected to both
microscopic and chemical analyses and the results
are reported together. For chemical analysis, it is stud-
ied by the method of dripping on a strip. Specific
Gravity, Color and Turbidity parameters of the urine
sample are measured by Refractometry technique.
There is a high resolution phase contrast microscope
with 10X and 40X lenses on it. Real-time cell picture
and images of 20 different fields are taken from the
urine by flowcell digital imaging for microscopic
analysis. Based on famous light-microscopic mor-
phology detection method, urine tangible ingredient
detection combines digital medical image processing
technology, computer multimedia technology and
artificial intellectualizing technology, which enables

detection operators to clearly observe the urine tangi-
ble ingredients in the quantitative flow counting
chamber under the digital microscope system insert-
ed in Analysis System via large screen display, and
then get the detection report of clinical significance
according to cells per volume or numbers of tubes.
Camera focus settings are automatically made by the
software for each sample. Automatic probe wash is
performed after each urine sampling (internal and
external wash) to prevent contamination of samples.
During the procedure, real images of the sample are
displayed on the screen without adding any chemical
substance into the urine sample. Urinary particles are
classified as dysmorphic RBC, RBC, WBC, leukocyte
clusters, cylinders, EPI, bacteria, yeast, mucus, sperm
and crystals. Other subgroup particles can be defined
manually on the screen. In sediment analysis, the
parameters are shown on the result screen as XX/ulL
or p/Hpf. (7). Misclassified images can be checked
and corrected by a technician, when necessary.

Technical properties of microscopic and chemi-
cal units of the UriSed2 and LX-8000R automated
urine analyzers are given in Table .

Table | Technical specifications of the microscopic and the chemical stripe analyzers.

Urised 2

LX-8000R

Microscopic Analyzers

Throughput Up to 120 tests/hour Up to 100 tests/hour
Methodology Whole view field microscopic image Flowcell digital imaging
Batch size 100 test tubes 60 test tubes
Min. sample volume 2 mL 3 mL

Detected particle classes

RBC (red blood cells); WBC
(white bloodcells and WBC clumps);

HYA (hyaline casts); PAT (pathological casts); EPI
(squamous epithelial cells); NEC (nonsquamous
epithelial cells); BACc (bacteria cocci); BACr
(bacteria rods) YEA (yeast) CRY (crystals):
[CaOxm (calcium-oxalate monohydrate), CaOxd
(calcium-oxalatedihydrate), URI (uric acid),
TRI (triple phosphate)]; MUC (mucus);
SPRM (sperm); Further classes for manual
subclassification are also available!

RBC (red blood cells); Dysmorphic RBC;
WBC (white blood cells and WBC clumps);
EPI (squamous epithelial cells);
BACc (bacteria cocci); YEA (yeast)
CRY (crystals); MUC (mucus);
SPRM (sperm); Other subgroups
particulates can be manually
defined on the screen.

Chemical Stripe Analyzers

Max. throughput

Up to 250 tests/hour

Up to 200 tests/hour

Strips capacity

150 strips

200 strips

Methodology Reflectance photometer Reflectance photometer
Min. sample volume 2 mL 3 mL
Memory Max 10.000 results Max 100.000 results.

Test wavelengths

4 discrete wavelengths

3 discrete wavelengths

Evaluated parameters

Bilirubin, Urobilinogen, Ketones, Protein, Glucose,
Ascorbic acid, Nitrite, Leucocytes, Blood, pH,
Specific gravity

Bilirubin, Urobilinogen, Ketones, Protein,
Glucose, Ascorbic acid, Nitrite, Leucocytes,
Blood, pH, Specific gravity, UMA
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Manual Microscopy

For microscopic examination, 10 mL of urine
sample is centrifuged at 2000 rpm (400 g) for 5 min
and the sediment obtained was examined within 30
minutes. After eliminating 9 mL of urine sample, the
remaining 1 mL urine sample was re-suspended, 20
UL sediment was piped onto a microscope slide and
covered with a coverslip (18 X 18 mm). Microscopic
examination was done with a light microscope
(Olympus, CX21) at 100x and 400X magnifica-
tions. The particles were counted per field, and the
results were classified semi-quantitatively within inter-
vals or as negative and positive. All urine samples
were evaluated by three persons (2 technicians and a
medical biochemistry specialist doctor) that have
more than 10 years of experience. In order to mini-
mize the inter-observer variability, examinations were
performed using the same microscope.

Manual microscopy was used as the reference
method for all computations.

Precision Study

Within-run precision was assessed by measuring
RBC and WBC for a total of 20 times in a day using
high-level and low-level quality control materials. LX
series urine analyzers Urine Dipstick / Microscopics
Control Level 1-Level 2 (Hangzhou Longxin
Technology. Zhejiang, China) was used for LX-8000R
device, and KOVA Liqua-Trol with Microscopics Level
[-11 urinalysis Control (KOVA International. California,
United States) was used for UriSed2 device.

Between-run precision was assessed by measur-
ing RBC and WBC for a total of 20 times (5 times in
a day for four days) using both quality control materi-
als. Precision of each method was assessed by calcu-
lating % variation coefficient (CV %).

Statistical Analysis

SPSS (Statistical Package for Social Sciences,
Chicago, IL, USA) for Windows package program,
which is a windows-based software, and MedCalc sta-
tistics software (MedCalc Software, Mariakerke,
Belgium) were used for the statistical analyses of
study data. The data are presented as percentage
(%), mean = standard deviation (SD), correlation

Table Il Semi-quantitative range classification of urine par-

ticles.
Parameters |Negative| Few |Moderate| High | Many
(Ecrgf”:;fﬁcgf;) 0-4 |5-10| 11-20 | 21-50 | >51
(iﬁ:/oHchG) 0-4 |50 | 11-20 | 21-50 | =51
E{?Lﬂf}iﬁ'pie)" 0-4 |540 | 11-20 | 21-50 | >51

coefficient (r), variation coefficient (CV%), 95% confi-
dence interval (95% Cl), consistence rate and weight-
ed kappa (k).

As Urised2 and LX-8000R analyzers use differ-
ent methods of microscopic analysis, relationship and
differences between the results of WBC, RBC and EPI
were compared using Passing-Bablok and Bland-
Altman graphics. Spearman correlation test was used
to investigate the consistency of the microscopic
analysis of each device. Correlation coefficient (r) was
interpreted as following; <0.3 negligible correlation,
0.3-0.5 low correlation, 0.5-0.7 moderate correla-
tion, 0.7-0.9 high correlation, and >0.9 very high
correlation (9). For gamma statistics and weighted
kappa values, it was considered that 0.5-0.75 repre-
sents good agreement and >0.75 represents excel-
lent agreement (10). A p value <0.05 was consid-
ered statistically significant.

Results

The present study compared the data obtained
from the analyses of 178 urine samples in two differ-
ent fully automated urine analyzers.

The sensitivity, specificity, positive predictive val-
ues (PPV) and negative predictive values (NPV) of LX-
8000R and UriSed 2 as compared to manual urinal-
ysis is demonstrated in Table Ill. The sensitivity of
UriSed?2 device for WBC, RBC and EPI was 90.36%,
63.79% and 70.59%, respectively; and the specificity
was 87.23%, 94.12%, and 87.16%, respectively. The
sensitivity of LX-8000R device for WBC, RBC and EPI
was 84.34%, 65.52% and 51.47%, respectively; and
the specificity was 78.72%, 84.87% and 95.41%,
respectively.

Within-run and between-run coefficients of RBC
and RBC variations for each method are demonstrat-
ed in Table IV.

Gamma statistics comparisons for WBC, RBC
and EPI counts between manual urinalysis and LX-
8000R and UriSed?2 urine analyzers are demonstrat-
ed in Table V and Table VI. Gamma values for WBC,
RBC and EPI were 0.886, 0.782 and 0.770, respec-

Table 11l Diagnostic accuracy of automated urine analysers
compared to manual microscopy.

Parameter| Analyzer |Sensitivity |Specificity| PPV (%) [NPV (%)

LX-8000R| 84.34 78.72 | 77.77 | 85.05

WBC
UriSed 2 | 90.36 87.23 | 86.20 | 91.11
LX-8000R| 65.52 84.87 | 67.85 | 83.47

RBC
UriSed 2 | 63.79 9412 | 84.09 | 84.21
X-8000R| 51.47 95.41 | 87.50 | 75.91

EPI
UriSed 2 | 70.59 8716 | 77.41 | 82.60
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Table IV Within-run and between-run precision of microscopic analysis by LX-8000R and UriSed 2.
Within-run precision Between-run precision
Level 1 (Low) Level 2 (High) Level 1 (Low) Level 2 (High)
Analyzer (E:)Z:Ias r/n|_e|3 ’IrDeFr) Mean=SD %CV Mean=SD %CV | Mean=SD | %CV Mean=SD %CV
RBC * * 33.85+6.20 | 18.32 * * 38.45+6.52 | 16.97
LX-8000R
WBC * * 36.10£8.60 | 23.83 * * 33.75%9.97 | 29.55
RBC * * 47.60=7.42 | 15.59 * * 38.22+x10.18| 26.63
UriSed 2
WBC 1.32+0.51 | 39.29 | 32.79+x4.13 | 12.60 | 1.03x0.73 | 70.58 | 28.81=4.96 | 17.22
*SD and CV did not get calculated because the mean value of erythrocyte and leukocyte results was 0.
Table V Comparison of the numbers of WBC, RBC and EPI cell counted by the manual method and the LX-8000R.
Number of WBC (cells / HPF) Number of RBC (cells / HPF) Number of EPI (cells / HPF)
0-415-10| 11-20 | 21-50 | 251 | Total | 0-4 |5-10(11-20| 21-50 | 251 | Total | 0-4 [5-10[11-20 [21-50 | 251 | Total
%\ 0-4 74 | 18 3 0 0 95 | 74 | 18 3 0 0 95 |105| 3 1 1 0 [110
z 5-10 8 6 0 0 20 8 6 0 0 20 | M 7 2 0 0 20
E 11-20 | 4 1 5 3 1 14 4 1 5 3 1 14 | 12 3 2 0 0 17
g 21-50 1 4 13 3 23 1 4 13 3 23 8 9 3 4 0 24
8 51 1 0 0 2 23 | 27 1 0 0 2 23 | 27 2 3 1 1 0 7
E; Total 87 | 28 18 18 27 | 178 | 87 | 28 18 18 27 | 178 1138 | 25 9 6 0 [178
3
S | Gamma 0.886 0.782 0.770
= p < 0.001 < 0.001 < 0.001
Table VI Comparison of the numbers of WBC, RBC and EPI cell counted by the manual method and the UriSed 2.
Number of WBC (cells / HPF) Number of RBC (cells / HPF) Number of EP (cells / HPF)
. 0-4 |5-10|11-20[21-50| =51 |Total | 0-4 |5-10|11-20|21-50| =51 | Total | 0-4 |5-10|11-20|21-50| =51 | Total
; 0-4 102 11 3 3 1 1120|113| 4 2 1 0 |120| 96 | 6 6 1 1 (110
E 5410 | 9 8 0 2 31211 7 2 2 0 |22(11| 8 1 0 0 | 20
8 1120 | 9 1 2 2 0|14 2 2 2 1114 ] 6 5 5 1 0 |17
g 2150 | O 0 0 1 1 2 0] O 0 1 1 2 5 11 5 0 |24
.g 51 2 0 0 1 17 {20 | 3 0 0 1 16 (20| O 0 2 2 3 7
ED Total (122|120 | 5 9 | 22 [178|134| 13 6 7 18 (178|116 | 24 | 25 9 4 1178
2 [Gamma 0.938 0.880 0.805
= p < 0.001 < 0.001 < 0.001

Table VII The correlation coefficients of microscopic analy-
sis results between the manual microscopy and automated

analyzers.
LX-8000R UriSed 2
Parameters o -
RBC 0.554 0.639
Jnanual WBC 0.731 0.793
icroscopy
EPI 0.601 0.615

*r; Spearman correlation of coefficient, p< 0.001.

tively (p <0.001) for LX-8000R, and 0.938, 0.880
and 0.805, respectively (p <0.001) for UriSed?2.

The correlation between manual urinalysis and

LX-8000R and UriSed?2 devices was r = 0.731 and
0.793, respectively for WBC (p<0.001); r = 0.554
and 0.639, respectively for RBC (p<0.001), and r =
0.601 and 0.615, respectively for EPI (p<0.001),
and these correlations were statistically significant
(Table VII).
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Table VIII The results of the Passing-Bablok regression analysis plots for WBC, RBC and EPI counts.

Analytes Comp Equation Intercept (95% Cl) Slope (95% Cl) Cu:um
WBC 1vs 2 y = 0.00 + 0.60 x 0.00 —(-0.25 t0 0.00) 0.60 (0.50 to 0.75) 0.07
1vs 3 y = 0.00 + 1.04 x 0.00 —(0.00 to 0.00) 1.04 (-84.92 to 84.92) 0.01
RBC 1vs 2 y = 0.00 + 0.45 x 0.00 —(0.00 to 0.00) 0.45 (0.23 t0 0.58) 0.01
1vs 3 y = 0.00 + 0.75 x 0.00 —(0.00 to 0.00) 0.75 (0.52 to 1.00) 0.01
Ep| 1vs 2 y = 0.00 + 5.00 x 0.00 —(0.00 to 0.00) 5.00 (3.40 to 8.50) 0.01
1vs 3 y = 0.00 + 2.00 x 0.00 —(0.00 to 0.00) 2.00 (1.45 to 2.58) 0.01

Comp - comparisons: 1) Manual Microscopy, 2) LX-8000R, 3) UriSed 2
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Figure 1 Bland-Altman plots.
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With Bland-Altman analysis, the mean of differ-
ences between manual microscopy and LX-8000R
was as following: WBC -33.7, RBC -85.5, and EPI
11.4, whereas the mean of differences between man-
ual microscopy and UriSed2 was as following: WBC -
9.8, RBC-13.5, and EPI 7.7. Accordingly, while lower
results were obtained for WBC and RBC in both
UriSed?2 and LX-8000R devices as compared to man-
ual urinalysis, higher results were obtained for EPI
(Figure 1).

In the present study, Passing-Bablok regression
analysis was used to compare the microscopic analyz-
ers of each device. Regression analysis revealed a lin-
ear correlation between manual microscopy and LX-
8000R device for WBC (p=0.07). However, it was
determined that there is significant deviation from lin-
earity for RBC and EPI (p=0.01 and p=0.01, respec-
tively) with LX-8000R vs. manual microscopy and
that manual microscopy and LX-8000R device are
not concordance for RBC and EPI count. Results of
the regression analysis for the outcomes with manual
microscopy vs. UriSed2 device demonstrated signifi-
cant deviation from linearity for WBC, RBC and EPI
(p=0.01, 0.01 and 0.01, respectively), and it was
observed that manual microscopy and UriSed2
device are not concordance for WBC, RBC and EPI
count (Table VIII).

In the present study, uric acid crystal was detect-
ed in 4 samples by manual microscopy, whereas it
was detected in one sample with LX-8000R device
and in none of the samples with UriSed2 device.
While manual microscopy detected Ca oxalate crys-
tals in 10 samples, LX-8000R detected Ca oxalate
crystals in 9 samples, and UriSed?2 device detected in
6 samples. Manuel microscopy detected 1 lipid cylin-
der, whereas any of the two urine analyzer detected
no lipid cylinder.

Discussion

In urine sediment analysis, automated urine
analyzers contribute to the reduction of workforce
and potential assay variations and shortening of turn-
around time. Manual microscopy remains to be the
»gold standard« despite the methodological problems
and disadvantages such as that many factors reduce
the precision and accuracy of results (11, 12).
Manual microscopy is not only labor-intensive and
time consuming, but also has between-technicians
differences and low reproducibility (10). Currently
available automated urine analyzers enhance produc-
tivity and turnover in the laboratories by increasing
the reproducibility and productivity/throughput and
are considered to reduce the time and labor required
to process urine samples (13, 14).

Bottini et al. (15) stated that UriSed is a precise
method with inter- and intra-assay precision ranging
from 8%-15%. In addition, they stated that UriSed,

depending on the particle count, shows much lower
variation than that observed in manual urinalysis.
Budak et al. (16) reported higher within-run and
between-run CVs with UriSed device as compared to
iQ200 and UF-1000 devices. Moreover, they detect-
ed slightly higher false-negative RBC and WBC
reports with UriSed than the other devices. They sug-
gested sampling and centrifugation steps used in the
analytic method of the UriSed device as the origins of
this situation. Ma et al. (17) detected that UriSed has
acceptable levels of within-run and between-run pre-
cision (CV < 20%) for RBC, WBC, Cylinder, EPI and
bacteria (BAC). Zaman et al. (6) found within-run
precision at low and high control levels to be 17.8%
and 6.7%, respectively for RBC and 17% and 4.4%,
respectively for WBC. In the present study, the mean
value of the LX-8000R and UriSed2 devices’ within-
run precision and between-run precision for RBC at
low control level was found to be zero; and CV%
could not be calculated. Within-run precision at high
control level yielded better CV% values for WBC and
RBC with UriSed2 device (CV% 12.60 and 15.59,
respectively) than LX-8000R device (CV% 23.83 and
18.32, respectively). Between-run precision at high
control level yielded better CV% values for WBC with
UriSed?2 device (CV% 17.22) than LX-8000R device
(CV% 29.55), whereas better CV% values with LX-
8000R device (CV% 16.97) than UriSed2 device
(CV% 26.63) for RBC.

Akin et al. (19) compared the analytic perform-
ance of UriSed with that of iQ200 automated analyz-
er and detected significant correlation between two
methods. Laiwejpithaya et al. (1) compared RBC,
WBC ve EPI cell counts obtained by UriSed 3 and UX-
2000 automated urine analyzers with those obtained
by manual microscopy. As a conclusion, they reported
that UriSed 3 and UX-2000 devices have almost sim-
ilar performance for RBC and WBC counts but UriSed
3 is more reliable for EPI cell count (1). Budak et al.
(16) determined consistency by 91.5% between UF-
1000i and UriSed, 92.2% between iQ200 and
UriSed, and 89.5% between UF-1000i and iQ200 for
RBC, whereas they found consistency by 82.2%
between UF-1000i and UriSed and 83.7% between
iQ200 and UriSed for WBC. In the same study,
epithelial cell count demonstrated consistency by
86.6% between UF-1000i and iQ200, 85.1%
between UF-1000i and UriSed, 87.6% between
iQ200 and UriSed, and 90.2% between UF-1000i
and iQ200 (16). In a study, Ercin (18) compared
Urised2 and FUS200 microscopic analyzers and
found WBC, RBC and EPI cell counts to be within the
same range and reported excellent consistency for
these three parameters (Gamma value is 0.916,
0.770 and 0.961, respectively; p <0.001). Jintasut-
hanont et al. (10) compared the results of UriSed
analyzer with that of manual microscopy; they found
the gamma value to be 0.837 for WBC, 0.918 for
RBC, and 0.939 for squamous epithelial cell count,
and they detected high correlation between the
results obtained by full-automated analyzer and the
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results obtained by manual microscopy. In the present
study, WBC, RBC and EPI gamma values were 0.886,
0.782 and 0.770, respectively for LX-8000R (p
<0.001) and 0.938, 0.880 and 0.805, respectively
for UriSed2 (p <0.001). Based on these outcomes, it
was determined that both urine analyzers show excel-

lent consistency with manual microscopy for WBC,
RBC and EPI cell counts.

Ercin (18) reported high correlation between
Urised2-LabUmat2 and FUS200-H800 devices for
WBC count, but moderate correlation for RBC count.
Moreover, according to the Passing-Bablok regression
analysis in this study, they reported that there is no
consistency between these two methods because of
the presence of remarkable deviation from linearity
for WBC and RBC counts (p <0.05 and p=0.01,
respectively) but that they are concordance for EPI
cell count (p=0.65). In addition, Bland-Altman
agreement plot graphics demonstrated that automat-
ed microscopy units of the two devices showed
acceptable performance for WBC (-29.3 = 1.96 SD),
RBC (43.3 + 1.96 SD) and EPI (-4.0 = 1.96 SD) cell
counts (18). Yalginkaya et al. (3) compared FUS200
and Urised3 urine analyzers where Deming regres-
sion analysis yielded a correlation coefficient of 0.961
and 0.961 for WBC and RBC counts, respectively.
When they investigated the consistency between two
urine analyzers for negative-positive test results, they
found the kappa value to be 0.79 (good consistency)
for WBC and 0.42 (moderate consistency) for RBC
(3). In the present study, Bland-Altman analysis
revealed lower mean of differences between manual
microscopy and UriSed2 device for WBC, RBC, EPI (-
9.8, -13.5 and 7.7, respectively) suggesting that
manual microscopy and UriSed? device are concor-
dant. The mean of differences between manual
microscopy and LX-8000R device for WBC, RBC and
EPI was -33.7, -85.5 and 11.4, respectively suggest-
ing that manual microscopy and LX-8000R device
are not concordant for WBC and RBC counts but
more concordant only for EPl. As a method similar to
manual microscopy, centrifuging the urine in the
UriSed? device and screening 15 fields equivalent to
400x magnification and then having the images
checked by a technician suggests that the outcomes
might be more concordant.

Passing-Bablok regression analysis demonstrat-
ed a linear correlation between manual urinalysis and
LX-8000R device for WBC (p= 0.07) but remarkable
deviation from linearity for RBC and EPI (p=0.01 and
p=0.01, respectively). Regarding manual microscopy
vs. UriSed?2, it was determined that there is a remark-
able deviation from linearity for WBC, RBC and EPI
cell counts (p=0.01, 0.01 and 0.01, respectively)
and that manual microscopy and UriSed?2 device are
not concordant for WBC, RBC and EPI cell counts.
Considering these outcomes, we can say that both
devices, in general, are not concordant with manual
microscopy; however, this might result from semi-
quantitative evaluation by manual microscopy.

According to Yalginkaya et al. (3), urine samples
can be analyzed in UriSed 3 and FUS-200 and give
reproducible outcomes, UriSed 3 have higher speci-
ficity for RBC and higher sensitivity for WBC than
FUS-200. They determined that FUS-200 analyzer
have higher PPV for WBC but lower PPV for RBC than
UriSed 3. They reported almost perfect and similar
NPV with FUS-200 and UriSed 3 analyzers for both
cell types (3). Ma et al. (17) detected >80% sensitiv-
ity and specificity for RBC, WBC and EPI cells
between UriSed device and manual microscopy.
Mittal et al. (2) determined the sensitivity, specificity,
PPV and NPV of UriSed?2 urine analyzer to be 89.2%,
93.3%, 96.8% and 78.8%, respectively for RBC and
to be 86%, 91%, 96% and 74.3%, respectively for
WBC. In the present study, while UriSed2 device was
more sensitive for WBC and EPI (90.36% and
70.59%) than LX-8000R device (84.34% and
51.47%), both devices have nearly similar sensitivity
for RBC (63.79% and 65.52%). UriSed2 device had
higher specificity, PPV and NPV for WBC and RBC
(87.23% and 94.12%; 86.20% and 84.09%; and
91.11% and 84.21%, respectively) than LX-8000R
device (78.72% and 84.87%,; 77.77% and 67.85%;
and 85.05% and 83.47%, respectively).

Bottini et al. (15) stated that UriSed urine ana-
lyzer is a precise and accurate alternative to
microscopy. They stated also that routine use of these
automated urine analyzers would enable better work-
flow and reduce the turnaround time and, in addition,
examination of the images displayed on the screen of
UriSed device would potentially eliminate the need
for microscopic examination for most of the urine
samples (15).

The fact that the LX-8000R device, which is
evaluated in the present study, obtains images from
20 different fields in the urine sample by real-time cell
picture and field image method without centrifuga-
tion can be considered as a limitation. We think that
better analysis can be achieved with higher number of
images. We also think that evaluation of images from
15 different fields in a centrifuged urine using
UriSed2 is a better approach for urinalysis. Despite
overall outcomes and statistics, we suggest that eval-
uation of automated urinalysis devices together with
samples and patient clinical findings in addition to
comparing with manual microscopy will be more
meaningful.

Today, although automated urine analyzers
reduce workload in the laboratories, they need to be
developed further for they can accurately recognize
the pathological elements occurring in the urine due
to methods and software.
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