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ARTICLE INFO ABSTRACT

Background: The use of phase contrast in urinalysis has been highly recommended. A new system, sediMAX
conTRUST PRO, is now available providing simultaneous automated phase contrast and bright field microscopy.
This study aimed to evaluate both analytical and diagnostic performance of this new analyzer.

Methods: Results from 504 samples evaluated with the sediMAX conTRUST PRO were compared to those ob-
tained from the same samples by manual microscopy (MM). Analytical and diagnostic performance were as-
sessed according to established guidelines.

Results: The concentration of red blood cells (RBCs)and white blood cells (WBCs) at which the LoQ satisfied a
CV < 25% was 12 particles per pL (p/pL) and 8 p/pL, respectively. Within one grade of agreement concordance
was quite high, 97.8% for RBCs and 98.0% for WBCs, and above 90% for all other particles. Overall, diagnostic
sensitivity and specificity were good (> 80%) for the particles considered, although lower sensitivities, 70.6%
and 61.8%, were respectively found for hyaline and pathological casts.

Conclusions: The sediMAX conTRUST PRO provides very good performance in terms of RBC and WBC re-
cognition and enumeration, and quite good performance for all other particles. Hyaline cast and pathological
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cast identification is fine and comparable to other automated systems, but could use further improvement.

1. Introduction

Urinalysis is one of the oldest yet essential tests performed for the
evaluation of patients with kidney and urinary tract diseases. The onset
of urine sediment analysis automation in the 1980s [1] has facilitated
screening for impaired kidney function by increasing productivity and
reducing observer-associated variability. In 2007 the precursor, se-
diMAX® (77 Elektronica, Budapest, Hungary; distributed in Italy by A.
Menarini, Florence, Italy), of a new series (sediMAXLite®, sediMAX 2,
and sediMAX conTRUST®) of automated microscopy sediment analy-
zers was introduced [2]. The sediMAX is a cuvette-based image ana-
lyzer with computerized analysis of digital pictures of sediment ele-
ments within entire microscopic fields of view similar to those seen by
manual microscopy [3] in bright field. Dynamic innovation of this
technology has now produced a new and improved instrument, se-
diMAX conTRUST PRO®, which integrates bright field and phase

contrast into one optical system with an HPF-like magnification. It is
well known that phase contrast enhances the vision of low-refractive
components (hyaline casts, ghost cells) and cellular details. Thus, the
combination of the two types of microscopy in a single analyzer allows
for the best interpretation of all the urine particles present in each se-
diment.

These technological innovations sparked our interest, given the
routine use of sediMAX for urinalysis testing in our laboratory. We
wanted to verify if the addition of automated phase contrast microscopy
could indeed provide images by which computerized analysis effi-
ciently identified and classified urine sediment particles. Thus,this
study aimed to evaluate the analytical and diagnostic performance of
sediMAX conTRUST PRO in relation to urine particle analysis compared
to (MM) with phase contrast.

Abbreviations: RBC, red blood cells; WBC, white blood cells; EPI, squamous epithelial cells; NEC, non-epithelial cells; HYA, hyaline casts; PAT, pathological casts;
CaOxm, calcium oxalate monohydrate crystals; CaOxd, calcium oxalate dehydrate crystals; TRI, triple phosphate crystals; URI, uric acid crystals; BACc, cocci
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2. Material and methods
2.1. Study protocol

A total of 504 consecutive anonymous leftover samples from both
inpatients and outpatients were collected from February to December
2017 at Desio Hospital, Desio, Italy, for the study. Urines were pro-
cessed within 2 h after retrieval from the routine laboratory. Urinalysis
was performed only using un-centrifuged native urine, first by sediMAX
conTRUST PRO and then by MM. Results obtained for each urine se-
diment by sediMAX conTRUST PRO were compared with those ob-
tained on the same sediment by MM. The particles considered were: red
blood cells, white blood cells, squamous epithelial cells, non-epithelial
cells, hyaline casts, pathological casts (erythrocyte, leukocyte, granular,
etc.), crystals (calcium oxalate dihydrate, calcium oxalate mono-
hydrate, triple phosphate, uric acid), bacteria, yeast, sperm, and mucus.

2.2. SediMAX conTRUST PRO

SediMAX conTrust PRO is a new and improved automated micro-
scopy cuvette-based urine sediment analayzer of the sediMAX series
[2]. This particular analyzer combines bright-field and phase-contrast
microscopy in one optical system with an HPF-like magnification. It has
a new and advanced built-in digital camera which provides both a
bright field and a phase contrast microscopic image from the same
viewfield. By default 15 high resolution digital gray scale images are
taken from different locations on a disposable cuvette bearing urine.
These correspond to a total of 2,2 uL of native urine for each sample and
the through-put is up to 130 samples/h. In parallel with the analysis of
the sample, a special neural based evaluation module of the sediMAX
conTRUST PRO controls the process, recognizes, and classifies the urine
particles as: red blood cells (RBCs); white blood cells (WBCs); squamous
epithelial cells (EPI); non-epithelial cells (NEC); hyaline casts (HYA);
pathological casts (PAT); crystals- calcium oxalate monohydrate
(CaOxm),calcium oxalate dehydrate (CaOxd), triple phosphate (TRI),
uric acid (URD); bacteria- cocci (BACc),rods (BACr); yeast (YEA); sperm
(SPRM); and mucus (MUC). The instrument expresses RBC and WBC
count quantitatively, and all other particles semi-quantitatively. Counts
are given both in p/uL and p/HPF.

2.3. Manual microscopy

MM was carried out using KOVA® Glasstic® slides 10 with grids
(KOVA International, Inc., Garden Grove, California, USA)according to
ISHL guidelines [4] with resuspension of each sample before transferral
to the counting chamber. Manual count was performed in phase con-
trast by two independent operators, in blind to each other and to se-
diMAX contTRUST PRO,on different counting chambers. Sediment
microscopy was executed in phase contrast at 100 x to verify homo-
geneity and the presence of casts, and at 400 x for all other elements.
The above mentioned particles were counted and compared to those
obtained by sediMAX conTRUST PRO for the same sample.

2.4. LoB, LoD, and LoQ

LoB, LoD, and LoQ were evaluated according to a modified CLSI
EP17 [5] protocol where each experiment was performed in one day
since there are no reagent lots to evaluate, the only reagent being dis-
tilled water.

The experiment for the determination of LoB utilized a particle-free
pool created from the surnatant of negative urine samples after cen-
trifugation, and a total of 75 measurements for both RBC and WBC
counts were performed.

To estimate RBC LoD we used KOVA® Liqua-Trol with Microscopics
(KOVA International, Inc., Garden Grove, California, USA) level 1
(average RBC count 330 p/uL) diluted 1:130 with saline solution in
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order to obtain an approximate value of LoB + 2SD. Sixty aliquots of
the level 1 solution were measured to obtain the LoD. The LoD for WBCs
used KOVA® Liqua-Trol with Microscopics level 2 (average WBC count
about 15 p/uL) diluted 1:4 with saline solution and 60 aliquots of this
solution were measured.

The LoQ was determined considering a predefined CV goal of 25%;
4 different concentration levels (RBCs at: 5, 10,12 and 14 p/uL; WBCs
at: 4, 7, 10, and 13 p/uL) were prepared by diluting KOVA® Liqua-Trol
with Microscopics level 1 with saline solution appropriately in order to
obtain the above concentrations, and 36 replicates at each concentra-
tion were tested.

2.5. Precision

Precision was only determined for those particles (RBCs and WBCs)
that are evaluated quantitatively by sediMAX conTRUST PRO, by using
KOVAP® Liqua-Trol with Microscopics level 1 and 2 according to CLSI EP
15 [6].The low RBC count for within-run precision was obtained by a
1:10 dilution of KOVA® Liqua-Trol with Microscopics level 1 (high
count quality control) with saline solution, in order to obtain counts
that were different from 0 as found by level 2 (low count quality con-
trol). However, RBC low counts could not be assessed for the between-
run precision, because the diluted level 1 would have lost stability
during the consecutive days necessary for the experiment, and level 2
could not be used because it is negative for RBCs.

2.6. Linearity

Linearity was performed for RBCs and WBCs only, according to CLSI
EP 6 [7] using an 11 sample dilution scheme. The high RBC count was
obtained by mixing a particle free negative urine pool with 70 uL of
whole blood in order to obtain a RBC concentration of around 2000 p/
pL, and the high WBC count was obtained by mixing a particle free
negative urine pool with the buffy coat of a whole blood sample in
order to obtain a final concentration of about 1000 p/uL. The low RBC
and WBC counts were obtained from the surnatant of negative urine
samples after centrifugation.

2.7. Carry-over

Carry over was evaluated according to Broughton [8] for the three
particles which are most frequently present in high concentration: RBC,
WBC, and bacteria. Three aliquots of a highly positive concentration for
each of the three parameters were firstly measured in sequence, fol-
lowed by three aliquots of saline solution. This order of measurements
was repeated 10 times on sediMax conTRUST PRO.

2.8. Statistical analysis and calculations

Statistical analysis for LoD, LoB, LoQ, precision, and linearity were
all determined by Analyse-It computer package (Analyse-It Software,
Leeds, UK). Method comparison analysis, using Passing-Bablok regres-
sion and McNemar test, was performed by MedCalc statistical software
package (MedCalc Software, Osten, Belgium).

3. Results
3.1. LoB, LoD, and LoQ

LoB for RBCs and WBCs resulted to be, respectively, 1.8 and 0.7 p/
pL. LoD was 3.9 p/uL for both RBCs and WBCs. The concentration of
RBCs and WBCs at which the LoQ satisfied a CV < 25.0%was 12.0 p/
pL and 8.0 p/uL, respectively.
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Table 1
Within-run and between-run precision for RBC and WBC counts.
Imprecision RBC WBC
Average SD CV (%) Average SD CV (%)
Count Count
(p/uL) (p/uL)
Within-run High 349.00 21.64 6.20 225.19 12.61 5.60
Low 28.92 3.22 11.12 17.10 2.27 13.29
Between-run High 418.27 17.60 4.21 223.08 20.94 9.39
Low / / 17.38 3.72  21.40

3.2. Precision

Within-run and between-run imprecision for RBCs and WBCs is
shown in Table 1. Within-run precision (Table 1) was very good for
both the particles at high level counts, and still good at low level counts.
A very good precision was maintained at high level counts for RBCs and
WBCs during the between-run experiment. Only for WBC low count
between-run CV was higher (21.40%).

3.3. Linearity

Linearity was assessed by using Analyse-it software which auto-
matically can apply different fitting models based on the data, and show
the percentage of non-linearity for the considered levels. For RBCs, 2
fitting models were applied, linear and 2nd order polynomial, respec-
tively, as shown in Fig. 1. The model that better fits the whole range of
p/uL is a 2nd order polynomial. Analyse-it software, in fact, was able to
detect a major percentage of non-linearity at 0 and 200 p/uL, respec-
tively. However, linearity was achieved between 3.9 p/uL and 1100 p/
uL as also shown in the close-up of Fig. 1. Linearity [Fig. 2] for WBCs
was observed (R? = 0.99) between 3.9 p/pL and 800 p/pL.

3.4. Carry-over

Sample carry-over for RBCs, WBCs, and bacteria resulted to be
0.00%, 0.04%, and 0.00%, respectively. All satisfied the criteria
of < 0.05%.

3.5. Method comparison

Method comparison was evaluated by using the Passing-Bablok
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Fig. 2. Oberved vs expected WBC count. Linear range between 0 and 1000 p/
uL.

regression model only for those particles that are assessed quantita-
tively. Regression results for RBCs and WBCs are shown in Fig. 3 and
Fig. 4, respectively. Regression parameters are shown in Table 2.

To compare results for all the urine particles considered, cut-offs
and grading categories were set as indicated in Tables 3 and 4, and
pairwise concordance was determined according to McNemar Test.
Results are indicated in Table 5. Positive and negative predictive values
were estimated based on the prevalence of urine sediment particles
representative of the patient population being served by Desio Central
Laboratory [10].

Using the same cut-offs for both MM and sediMAX conTRUST PRO,
concordance rate within one grade of agreement was quite high, 97.8%
and 98.0% for RBCs and WBCs, respectively. Recognition of “ghost
cells” as RBCs improved total RBC count. In the case of EPI, HYA, PAT,
and NEC, where proportional cut-offs and grading categories between
the two different methods were used, concordance rate within one
grade of agreement was above 95.0% for all except NEC where it was
91.5%. Plus and minus one agreement rate for particles graded semi-
quantitatively was also above 95% except for BACc and BACr (91.1%
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Fig. 1. Observed vs expected RBC count. Panel A shows the linear and polynomial fitting models, respectively, in the 0-2000 p/pL range. Panel B shows the close-up
of the linear range between 0 and 1100 p/uL.

128



R. Falbo et al.

600

500

400

300

sediMAX conTRUST PRO RBC count (p/uL)

L L] LR P ) T R T I (L L) L P |

| RS | TN | PO |7 TN [/ |
0 100 200 300 400 500 600 700 800 900 1000 1100 1200

Manual Microscopy RBC count (p/uL)
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Fig. 4. Comparison between sediMAX conTRUST PRO and Manual Microscopy
using the Passing-Bablok regression model for WBC count.

and 93.1%, respectively).

Diagnostic sensitivity and specificity were both > 80.0% for RBC,
WBC, EPI, YEA, and BACr. In particular, specificity was above 90.0%
for the first four particles, but also for HYA, PAT, and CRY, however,
the sensitivities in the latter three cases were below 80.0%.
Furthermore, diagnostic performance for NEC in terms of sensitivity
was good (84.6%), and of specificity very close to 80.0% (79.9%).

The NPV was higher than 90.0% in almost all of the particles in-
vestigated (RBC, WBC, EPI, NEC, HYA, PAT, CRY, YEA, BACc) and very
close to 90% for BACr (89.3%). The great fluctuation in the PPVs is due
to the different prevalence of each particle type in our patient popu-
lation.

4. Discussion

The Clinical and Laboratory Standards Institute GP-16 A3 [11]
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Table 3
Grading systems used for quantitative determination of particles by sediMAX
conTRUST PRO (CT) and MM.

Particle Category
A (p/uL) B (p/uL) C (p/uL) D (p/uL) E (p/uL)

RBC

MM 0-14 15-29 30-59 60-99 =100

CT 0-14 15-29 30-59 60-99 =100
WBC

MM 0-19 20-39 40-69 70-99 =100

CT 0-19 20-39 40-69 70-99 =100
EPI

MM 0-4 5-14 =15 / /

CT 0-2 3-8 =9 / /
NEC

MM 0-4 5-7 8-10 11-13 =14

CT 0 1-2 3-5 6-8 =9
HYA casts

MM 0-2 3-5 6-8 9-11 =12

CT 0-1 2-3 4-5 6-7 8
PAT casts

MM 0-2 3-4 5-6 =7 /

CT 0 1-2 3-4 =5 /

Table 4

Grading systems used for semiquantitative
sediMAX conTRUST PRO (CT) and MM.

determination of particles by

Particle Category
A B C

CRY Mild Moderate Severe
MM + ++ +++
CT + + + ++ +

YEA Mild Moderate Severe
MM + ++ +++
CT + + + ++ +

BACc Mild Moderate Severe
MM + ++ +++
CT + + + ++ +

BACr Mild Moderate Severe
MM + ++ +++
CT + ++ +++

MUC Mild Moderate Severe
MM + ++ +++
CT + ++ +++

advocates the use of phase optics to enhance the identification of se-
diment particles. Indeed, phase contrast enhances the vision of low-
refractive components (hyaline casts, ghost cells) and cellular details,
and many authors confirm its worth in the practice of urinalysis
[3,12-16]. Phase contrast optics have been introduced for the first time
in an automated urinalysis system, sediMAX conTRUST (commercial
name distributed by Menarini Diagnostics; also known as Urised 3 in
other countries). With the advent of the sediMAX conTRUST PRO im-
provements have been made, such as the passage from a LPF-like to
HPF-like magnification, thus easing particle identification.

RBC and WBC detection and identification is feasible already at a
very low particle concentration as described in results. Within-run
precison for both RBCs and WBCs was comparable to that of sediMAX,
and sediMAX contrust (Urised 3) (see Table 6). However, between-run

Table 2
Passing-Bablok parameters for comparison of sediMAX conTRUST PRO with MM.
Method y Method x Slope (95% CI) Intercept (counts/puL) (95% CI) I
RBC MM sediMAXconTRUST PRO 0.9525 (0.9000-1.0197) —0.5814 (—1.0133—0.4250) 0.873
WBC MM sediMAXconTRUST PRO 0.8667 (0.8333-0.9073) 0.0000 (—0.0815-0.0000) 0.908
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Table 5

Diagnostic performance of sediMAX conTRUST PRO compared to MM.

MUC

BACr

BACc

YEA

CRY

PAT

HYA

NEC

EPI

WBC

RBC

86.1 89.7 75.0 88.3 92.5 89.7 96.6 69.4 83.3 71.4

82.5

Exact category agreement
+ 1 category agreement

Sensitivity (95% CI)

98.0

93.1

91.1

99.2

98.2

97.0

96.2

91.5

99.8

98.0

97.8

95.6 (89.1-98.8) 92.8 (76.5-99.1) 64.0 (55.5-72.0)

86.5 (77.6-92.8) 84.6 (71.9-93.1) 70.6 (52.5-84.9) 61.8 (43.6-77.8) 78.6 (49.2-95.3) 82.4 (56.6-96.2)

89.5 (83.3-94.0)

81.5 (74.9-87.0)

94.2 (91.5-96.3) 79.9 (75.9-83.5) 97.0 (95.1-98.4) 97.2(95.3-98.5) 92.0 (89.3-94.3) 97.9 (96.3-99.0) 71.9 (67.3-76.2) 85.3 (81.8-88.4) 83.6 (79.4-87.2)

29.4

97.0 (94.6-98.5)

24.0

96.4 (93.8-98.1)

Specificity (95% CI)
Prevalence

PPV

1.5 12.7 1.0 58.9 58.9 94.2

1.2

3.2

11.9
75.2 (63.4-84.2)

86.2 (80.7-90.3) 12.2 (10.1-14.7) 22.4 (14.1-33.5) 25.4 (15.8-38.2) 59.0 (48.9-68.3) 28.8 (17.4-43.7) 83.0(80.6-85.1) 90.1 (87.7-92.0) 98.4 (98.0-98.8)

94.4 (90.8-96.6) 99.4 (98.8-99.7) 99.6 (99.4-99.8) 99.4 (99.1-99.6) 96.7 (91.5-98.8)

90.3 (83.8-94.3)

99.8 (99.5-99.9) 92.0 (81.4-96.8) 89.3 (68.7-96.9) 12.5 (10.2-15.2)

96.7 (94.8-97.9)

97.5 (96.6-98.1)

NPV

Each diagnostic parameter is considered in percentage.
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precision for WBCs with sediMAX conTRUST Pro was higher than se-
diMAX conTRUST and sediMAX, this was probably due to loss of sta-
bility of the KOVA® Liqua-Trol with Microscopics level 2.

Regarding the only quantitative particles, RBCs and WBCs, method
comparison evaluation by Passing-Bablok regression analysis estab-
lished a very good correlation, in terms of Spearman's correlation
coefficient, between sediMAX conTRUST PRO and MM for RBCs
(rs = 0.87), and even better for WBCs (rs = 0.91). These findings were
better than those observed with sediMAX [2], the first instrument of the
sediMAX series run only in bright field, and similar if not better to those
obtained by sediMAX conTRUST [9], the first of the series with phase
contrast optics. They were also better than the Cobas 6500 and 1Q200
[17]. These improvements with respect to the previous instruments of
the sediMAX series are a reflection of the technological innovations
made to the sediMAX conTRUST PRO, especially regarding the software
and optics, in order to obtain a better identification and classification of
particles.

Further analysis of the Passing-Bablok regression showed the pre-
sence of a systematic constant error for RBCs and a systematic pro-
portional error for WBCs (Table 2). These results reflect a purely
mathematical evaluation of the concordance between the two methods.
However, when one considers the clinical significance of the compar-
ison, it is the concordance calculated according to the McNemar test,
where classes of particle counts are defined, that has a greater value for
diagnostic purposes than the continuous quantitative Passing-Bablok
regression. Indeed, based upon the findings with the McNemar test,
sediMAX conTRUST PRO RBC and WBC count have excellent within
one grade of agreement with MM count, 97.8% and 98.0%, respec-
tively. These results were better than those found by Laiwejpithaya,
et al., [9] for the sediMAX conTRUST (Urised 3) and by Sanchez-Mora,
et al., [18] for the sediMAX and UX-2000 studied in their global eva-
luation of 3 different hospital centers, and by Lee, et al., [19] for the UF-
1000i. The high grade performance for RBCs by the sediMAX conTRUST
PRO is consequent to the enhanced visualization, identification, and
enumeration of “ghost cells” as RBCs by the phase contrast opticals. The
diagnostic sensitivity and specificity for RBCs and WBCs (see Table 5) at
a cut-off of 15p/pL and 20 p/pL, respectively, was very good and
comparable to that found by Previtali et al., [20] with UF-1000i and
with the UF 5000 but at lower cut-offs (10 p/uL). In the latter case, one
would expect to have fewer false negative results (higher sensitivity
than sediMAX conTRUST PRO) and higher false positives (lower spe-
cificity than sediMAX conTRUST PRO). On screen review of the images
of the samples with false negative results for RBCs and WBCs with se-
diMAX conTRUST PRO, suggested that about 50% and 85%, respec-
tively, were samples with MM counts just around the cut-off value and
the corresponding counts with sediMAX conTRUST PRO were one or
two particles less than the cut-off. Especially for the WBC counts, only
in about 15% of the cases was there a big difference between the se-
diMAX conTRUST PRO and MM, and this was due to cell clumping.

The McNemar test for the remaining particles also substantiates an
excellent within one grade of agreement for all (above 95.0%) except
for NEC, BACc and BACr. The concordance for the latter particles was,
however, still good (91.5%, 91.1%, and 93.1%, respectively) as shown
in Table 5. Furthermore, performance for this group of particles in
terms of diagnostic sensitivity was overall very good. In the case of
hyaline (sensitivity 70.6%) and pathological casts (sensitivity 61.8%)
performance seemed inferior, but when compared to other automated
systems such as UX 2000, and Cobas 6500 [21] it was greater. Ad-
ditionally, the improved visualization of particles with a low-refractive
index, such as hyaline casts, determined by the new phase contrast
opticals has induced an upgrade in the sediMAX conTRUST PRO's
performance for these elements respect to the previous instruments of
the sediMAX series: Urised (distributed as sediMAX by Menarini Diag-
nostics) (hyaline cast sensitivity 52%) [22], Urised 3 (hyaline cast
sensitivity 66.7%) [9]. Phase contrast also intensifies the vision of
bacteria in the urine sediment. This is supported by the very good
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Table 6
Within-run and between-run precision expressed as CV%.
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Within-run precision

Between-run precision

Low High Low High
Analyzer Parameter (p/uL) Mean CV% Mean CV% Mean CV% Mean CV%
SediMAX ConTRUST PRO RBCs 28.92 11.12 349.00 6.20 / / 418.27 4.21
WBCs 17.10 13.29 225.19 5.60 17.38 21.40 223.08 9.39
SediMAX ConTRUST (Urised 3) RBCs 18.14 16.40 101.87 12.60 20.90 15.60 127.35 9.10
WBCs 11.04 16.20 43.11 11.20 12.28 16.10 49.91 8.50
SediMAX RBCs 7.00 17.80 447.00 6.70 30.00 14.70 283.00 7.20
WBCs 4.00 16.60 258.00 4.40 25.00 5.40 166.00 3.00

sensitivity observed for bacteria in this study (BACc = 95.6%;
BACr = 92.8%). Nevertheless, specificity for BACc is 71.9%, and this
may be due to the difficulty both by MM and by sediMAX conTRUST
PRO in distinguishing cocci from small debris, small lipid droplets, or
amorphous material.

Finally, with the exception of mucus which was not taken into
consideration in this study, a high NPV was found for all the particles
evaluated by the sediMAX conTRUST Pro, indicating the exclusion of
disease when the urine sediment being evaluated was negative.

5. Conclusions

The modifications made towards the development of the sediMAX
conTRUST PRO did not alter in any way the practicality offered by the
preceding analyzers of its line. Reagent handling is easy, the only re-
agent being deionized water. Liquid waste is managed by collection in a
plastic bottle and no particular precautions must be taken for elim-
ination. The cuvettes necessary for urine sediment testing can be loaded
without difficulty and easily disposed after use. For new utilizers of
contrast phase optics, the skills needed for learning, understanding, and
interpreting this type of microscopy can be acquired by the concurrent
vision in bright field of the same viewfield. Finally, the on screen re-
vision of a particular urine sediment contemporaneously by both types
of microscopy permit to obtain all the advantages given by each in
terms of qualities, detail, and definition of the urine particles.

In conclusion, the most recent automated urine sediment analyzer,
sediMAX conTRUST PRO, has undergone innovations which have im-
proved its performance with respect to its predecessors while main-
taining practicality. The integrated optical system (bright field and
phase contrast) has further refined the identification, classification, and
enumeration of all particles. The special neural based evaluation
module integrates the information contained in the same viewfield
observed both in bright field and phase contrast allowing to capture the
details provided by both types of microscopy thus ameliorating the
performance for each particle that may be present within the urine
sediment.
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