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ABSTRACT
Background: Urinalysis is one of the essential laboratory tests for health checks, 
which requires highly skilled personnel. In medical laboratories, automated 
urine analyzers are crucial for reducing workloads compared to human methods. 
However, quality control is necessary to ensure their accuracy and precision. 
The Dirui MUS3600 and FUS3000Plus automated urinalysis analyzer models are 
also interested in taking part in the proficiency testing program, and the AMS CMU 
EQA unit has developed urine control materials for the Thai medical laboratory’s 
urinalysis EQA program.

Objectives: The goal of this study was to evaluate the performance of the Dirui 
3600 and FUS3000Plus urine analyzer models for usage in the AMS CMU EQA unit 
laboratory using method validation items.

Materials and methods: Total of 724 urine samples were collected, and three in-house 
urine control levels were prepared. Imprecision, accuracy, comparison, and 
diagnostic performance tests were determined by using MUS3600 and FUS3000Plus 
compared with the microscopic examination as the standard method. 

Results: Both automated models provided excellent results of %CV of within day and 
between day running shows less than 10%. The agreement between automation 
and standard methods in physical, chemical, and sediment evaluation was 
70-100%. The correlation coefficient for the RBC and WBC parameters compared 
with the manual microscope method ranged from r=0.88 to 0.93. Linearity 
results of both models show r=0.99 for RBCs and WBCs, respectively. Results of 
carry-over also show good reliability results below 0.005%.  Moreover, the results 
of sensitivity and specificity in important urinary diseases indicate sediment for 
example RBC and WBC show more than 83% of overall results.

Conclusion: The Dirui MUS3600 and FUS3000Plus models of urinalysis analyzers 
yielded good results, indicating that they are suitable for use in the future for the 
collection and preparation of specimens for QC material used in the proficiency 
program that should follow the standard procedure for EQA participants. In 
addition, both models can produce good urinalysis results in clinical laboratories.
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Introduction
	 Urinalysis is one of the most requested laboratory 
tests used for diagnosing kidney diseases and other 
disorders. Recently, automated urinalysis analyzers were 
used instead of manual methods for better performance 
and shorter turnaround times, especially in large-scale 
labs.1,2 However, a good quality control strategy is 
necessary for the process in every test from automation. 
Even though more clinical laboratories in Thailand are 
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using urine analyzers, the automated results are not 
entirely trustworthy. Numerous investigations reveal 
that all the automated physical, chemical, and sediment 
evaluation results contain mistakes, so skilled personnel 
must carefully verify and validate the results of all process 
especially confirmed sediment evaluation under manual 
microscope.3,4,5

	 For these reasons, in 2020, we launched the urinalysis 
proficiency testing program under the AMS CMU EQA 
unit, Faculty of Associated Medical Sciences, Chiang Mai 
University. We provide 2 rounds a year with artificial 
urine to process all standard physical, chemical, and 
microscopic examination procedures. We currently have 
over 500 participants in Thailand for routine urinalysis 
proficiency testing. Our program’s urine sediment quality 
control materials are made from patient urine samples 
that were discarded, and the sediments were treated 
using our proprietary formula fixative solution. Since more 
than 1,200 samples were collected for sediment control 
material preparation in each round of proficiency testing, 
the evaluation of the specimens by the manual method 
created an excessive workload for staff. Additionally, 
certain participants in the proficiency program employ an 
automated urine analyzer. Because the manual approach 
alone does not meet automation performance criteria for 
all participants, our lab needs to automate all procedures. 
Since the huge sediment collection process is essential in 
our lab, we are interested in the imaging technology of 
the automated urinalysis analyzer, which could deliver 
accurate and clear screening images of sediment for the 
collection process.
	 There are a variety of automated urinalysis 
analyzers used in clinical laboratories. Almost all chemical 
examinations use the principle of the photoelectric 
colorimetric method, whereas sediment evaluation uses 
imaging technology or the flow cytometry principle.6,7 
Several studies reported the advantages of imaging 
technology in the screening of sediment evaluation.8,9,10 
Cho EJ et al. revealed that a combination using automated 
urinalysis systems based on flow cytometry or digital 
imaging techniques could efficiently replace manual 
microscopic examination.11 This research team also 
reported on the comparison of 5 different principles of 
automated urinalysis analyzers that could reduce the 
manual process when utilized in an appropriate way.12 
The comparative study of Dirui FUS200 and Urised 3 with 
manual microscopic examination reported by Yalcinkaya E. 
et al., in 2019 shows strong correlations existed between 
FUS200 and manual microscopy and are helpful for the 
diagnosis of pathological urine samples.13 Moreover, 
according to a study by Benovska M. et al. in 2018, the 
FUS-2000 hybrid analyzer’s microscopic component performs 
well analytically and closely matches light microscopy of 
urine sediment.14

	 Based on the earlier articles, we are considering 
the new Dirui instrument versions. The first model is the 
FUS3000Plus, a hybrid model with all-in-one modules, and 
the other one is the MUS3600 model, which integrates two 
modules of an automated urine analyzer. The instruments 

contain similar principles in the part of the microscopic 
examination with FUS2000, which had been shown good 
analytical performance of the analyzer and highly agreement 
with light microscopy of urine sediment.14 Both models 
are based on dry chemistry: photoelectric colorimetry and 
flow-type micro-imaging technology covering 15 chemistry 
parameters and urine sediment image recognition,  
respectively.15 To evaluate the performance of the Dirui 
MUS3600 and FUS3000Plus automated urine analyzers for 
future use in quality control sample processing in proficiency 
programs, we present the method validation items here, 
including imprecision, accuracy, comparison, and diagnostic 
performance tests.

Materials and methods
Sample collection and process 
	 A total of 724 urine samples were collected from 
the Laboratory of Clinical Microscopy and the Laboratory 
of Kidney Disease Unit, Maharaj Nakorn Chiang Mai 
Hospital, from June 2023 to March 2024. The ethical 
committee of the Faculty of Associated Medical Sciences, 
Chiang Mai University, has permitted ethical proof 
documents (AMSEC-67EM-012). Collected urine samples 
were separated into two groups. The first group was used 
for the method evaluation test items, whereas the second 
group was used to prepare in-house sediment control 
material for sediment evaluation (3 levels: low, medium, and 
high level). The results of physical examination of control 
materials were identified with 3 medical technologist 
experts while the chemical examination confirmed by 
chemistry analyzer (VITROS®XT 7600 Integrated system) 
and cell count were confirming by hematologic analyzer 
(Sysmex XT1000i). After determining the urinalysis were 
done by using MUS3600 and FUS3000Plus, urine sediment 
was collected, fixed and stored at 2-8 oC. The sediment was 
evaluated under a microscope by using wet preparation 
of 22x22 mm. cover glass (number/HPF or number/LPF) 
and the improved Neubauer hemacytometer (cells/μL) 
by 3 expert medical laboratory staffs. Specimens that 
were stored for more than 2 hrs at room temperature or 
specimens with turbid containing numerous amorphous, 
debris, squamous epitheliums or microorganisms that 
obscured vision to detect sediment type clearly under the 
microscope were excluded.

Imprecision test
	 Method validation was done based on ICH guideline 
Q2 (R2): validation of analytical procedure, 2023.16 
Imprecision tests of physical, chemical, and sediment 
evaluation of Dirui MUS3600 and FUS3000Plus were 
done using in-house control materials (Table 1). The 
reproducibility of each control level was determined 
by analyzing 20 times within-day running and 20 times 
between-days running. Imprecision tests of physical and 
chemical examination results have been calculated by the 
agreement of results using % concordance of qualitative 
or semi-quantitative results. The imprecision of WBCs and 
RBCs evaluation was analyzed by mean, SD, and %CV by 
using sediment that confirmed concentration by counting 
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with an improved Neubauer hemacytometer (cells/μL) 
before determining by automation. The acceptance 
of imprecision in physical and chemical examination is 

Table 1. Characteristics of in-house three-level urine control materials.
Urinalysis parameters L1: Low level L2: Medium level L3: High level

Physical 
examination

Color Yellow Amber/brown/green Orange/red
Appearance Clear Slightly cloudy Cloudy/heavy cloudy

pH 5.0-6.5 6.6-7.5 7.6-8.5
Specific gravity 1.001-1.010 1.011-1.020 1.021-1.030

Chemical 
examination

Protein Negative (0 mg/dL) 0.1-0.3 gm/L 1.0-3.0 gm/L
Glucose Negative (0 mg/dL) 100-200 mg/dL 500-1,000 mg/dL
Blood Negative 5-10 cells/HPF 100-200 cells/HPF
Nitrite Negative Positive NA

Leukocyte esterase Negative 50-100 cells/HPF 20-30 cells/HPF
Ketone Negative Positive NA

Urobilinogen Normal Abnormal NA
Bilirubin Negative Positive NA

Microscopic 
examination

WBCs Lot 1: 0-1 cells/HPF Lot 1: 5-10 cells/HPF Lot 1: 20-30 cells/HPF

Lot 2: 0-1 cells/HPF Lot 2: 30-50 cells/HPF Lot 2: >100 cells/HPF
RBCs Lot 1: 0-1 cells/HPF Lot 1: 5-10 cells/HPF Lot 1: 20-30 cells/HPF

Lot 2: 0-1 cells/HPF Lot 2: >100 cells/HPF Lot 2: >100 cells/HPF

Epithelial cells 0-1 cell/HPF 5-10 cells/HPF NA

Yeast/budding yeast 0-1 cell/HPF 5-10 cells/HPF NA
Cast Negative 0-1/LPF NA

Crystals Negative 0-1/LPF NA

Accuracy test
	 Recovery spike tests were done by using non-spiked 
samples at the concentration of RBCs (350, 700, 1,500, 
2,500, 5,000, 10,000 cells/μL) and WBCs (100, 200, 400, 
800, 1,000 cells/μL), which were prepared by counting 
with an improved Neubauer hemacytometer (cells/
μL). Then spiked samples were created by adding equal 
volumes of non-spiked samples, making 2 folds of each 
concentration (100% added concentration) as shown in 

more than 80% concordance, while in RBCs and WBCs 
parameters accepted by %CV are less than 10.

Table 2. Then 5 spiked samples were evaluated by Dirui 
MUS3600 and FUS3000Plus before calculating % recovery. 
The formula used to calculate the %recovery is 

% recovery = (concentration of spiked sample - concentration 
of non-spiked sample) x 100 concentration of added sample

	 The acceptance of % recovery is between 90-110.

Note: NA: not available
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Comparison test
	 Urine samples (N=40) were determined twice, and 
physical, chemical, and sediment examination results were 
compared between two Dirui automation models, the 
Siemens strip reader (Clinitek Advantus® urine chemistry 
analyzer) as a current instrument and the manual 
microscopic examination as the standard method. 
The percentage of concordance and the correlation coefficient 
between methods were calculated. The acceptance of 
% concordance is the agreement of the result between 
2 methods within ±1 different grade.

Linearity test 
	 High concentrations of WBCs and RBCs were diluted into 
5 dilutions (0-10,000 cells/cu.mm for RBCs and 0-2,500 
cells/cu.mm. for WBCs), and each dilution was determined 
by duplicate sediment analysis by both automation models. 
Then the linear regression of detected results and expected 
concentration was analyzed.

Carryover test
	 Triplicate high control levels (H1, H2, H3) and triplicate 
low control levels (L1, L2, L3) were determined by both 
Dirui automation models. Quantitative parameters, RBCs 
and WBCs, were calculated %carryover. The percentage of 
carryover was calculated by using the formula:

% Carryover = (L1-L3)/(H3-L3) X100. 

	 The acceptance of % carryover is not over than 0.01%.

Diagnostic performance test 
	 Urine sediments (N=270) were collected and 
identified. The identified sediment type was separated 

into 14 categories containing normal and pathognomonic 
sediment types: RBC, WBC, non-squamous epithelial cells, 
bacteria, yeast cells or budding yeast or pseudo-hyphae, 
infectious crystal (struvite), RBC cast, dysmorphic RBC, calcium 
oxalate crystal, uric acid crystal, fatty cast, hyaline cast, granular 
cast, and waxy cast. Then each group was evaluated by 
3 expert laboratory staffs under a microscope and 
compared with results detected by MUS3600 and 
FUS3000Plus. Then, sensitivity, specificity, positive 
predictive value (PPV), and negative predictive value (NPV) 
were calculated.

Statistical analysis
	 Microsoft Excel 2016 was used to analyze calculations 
of the mean, SD, %CV, %agreement, %carryover, linear 
regression, correlation coefficient, sensitivity, specificity, 
positive predictive value (PPV), and negative predictive 
value (NPV).

Results
	 The within-day and between-day running results for 
the imprecision test of MUS3600 and FUS3000Plus were 
done using the three levels of in-house control materials 
shown in Table 3. For quantitative analysis available 
parameters, the %coefficient of variation of RBCs or WBCs 
evaluation shows from 1.97 to 4.71. in lot 1 (low to high 
level) and from 3.79 to 9.23 in lot 2 (low to extremely 
high level), while the qualitative and semi-quantitative 
parameters as physical and chemical examination results 
show 85-100% concordance in overall parameters (data 
not shown). The accuracy test results of MUS3600 and 
FUS3000Plus in RBCS and WBCs detection are shown in 
Table 2. The percentage of recovery tests in spiked samples 
displayed an acceptable range from 91.72 to 108.50%.

Table 3. Imprecision analysis of urinary sediment evaluation by the Dirui MUS3600 and FUS3000Plus analyzers.
QC materials %CV of within-day running %CV of between-day running

MUS3600
(N=20)

FUS3000Plus 
(N=20)

MUS3600 
(N=20)

FUS3000Plus 
(N=20)

Lot 1 Level 1 RBCs 0 0 0 0
WBCs 0 0 0 0

Level 2 RBCs 2.38 1.93 3.49 2.97
WBCs 1.97 2.07 3.64 3.75

Level 3 RBCs 2.77 2.35 4.28 4.71
WBCs 2.85 2.23 3.91 4.22

Lot 2 Level 1 RBCs 0 0 0 0
WBCs 0 0 0 0

Level 2 RBCs 3.99 3.79 4.06 5.48
WBCs 4.73 6.01 7.66 9.23

Level 3 RBCs 4.05 3.53 7.52 8.96
WBCs 5.21 8.18 8.43 8.71

Note: The coefficient of variation (%CV) was calculated for both within-day (N=20) and between-day (N=20) 
runs to assess reproducibility.
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	 The comparison test revealed that a chemical analysis 
of 40 urine samples revealed 92.5-100% agreement 
between the Siemen strip reader and the two Dirui 
automation models. The percentage concordance within 
one grade difference ranges from 81.4 to 92.4%, while the 
correlation coefficient for the RBC and WBC parameters 
ranges from r=0.88 to 0.93. Other sediment parameters, 
on the other hand, exhibit correlation coefficients from 
r=0.65 to 0.83 and percentage concordance within one 
grade difference ranging from 65.6 to 86.6% (Tables 4, 5, 
and 6).

	 With five dilutions of RBC and WBC samples, 
MUS3600 and FUS3000Plus were used to assess the 
concentration detectable performance of tests on the 
various specified concentrations by automation. MUS3600 
and FUS3000Plus offer linearity concentration at r=0.99 
for RBCs and WBCs, respectively, according to the data 
displayed in Figure 1A-1D. Carry-over testing was used to 
demonstrate that a high concentration of the prior sample 
could not contaminate the subsequent sample; the overall 
percentage carry-over for both models is 0.001-0.003% 
(data not shown).

Table 4. The Comparison test in % concordance of chemical examination and sediment evaluation from Dirui MUS3600 and 
FUS3000Plus compared with the previously used equipment, Siemen strip reader (duplicate experiments).
Chemical parameters %Concordance of detection when compared automation results with 

the Siemen strip reader (N=40)
Dirui MUS3600 Dirui FUS3000Plus

pH 95 97.5
Specific gravity 97.5 100
Protein 97.5 100
Glucose 100 100
Blood 92.5 95
Leukocyte esterase 95 97.5
Nitrite 100 100
Ketone 97.5 95
Bilirubin 100 100
Urobilinogen 100 100

Table 5. Percent concordance of urine sediment evaluation results between automated analyzers (Dirui MUS3600 and 
FUS3000Plus) and manual microscopic examination (N=619). Comparison of sediment parameters evaluated by automated 
systems versus manual microscopy.
Sediment parameters %Concordance of sediment evaluation when compared automation results with 

microscopic examination(N=619)
Dirui MUS3600 Dirui FUS3000Plus

RBCs 92.4 89.5
WBCs 82.7 81.4
Squamous epithelial cells 84.7 86.6
Non-squamous epithelial cells 77.1 73.2
Hyaline casts 72.7 69.6
Granular casts 65.9 67.0
Crystals 72.9 71.7
Bacteria 78.0 79.6
Yeast cells/budding yeast 65.6 66.4
Sperm 76.7 80.1

Note: Percent concordance refers to the agreement between results obtained from the automated analyzers and those from 
the reference microscopic method.
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Table 6. Correlation coefficients (r) of urinary sediment evaluation results obtained from the Dirui MUS3600 
and FUS3000Plus analyzers compared with manual microscopic examination performed by expert medical 
technologists.
Sediment parameters Correlation coefficient (r) when compared automation results 

with microscopic examination (N=619), 
95% Confidence intervals

Dirui MUS3600 Dirui FUS3000Plus
RBCs 0.93 0.91
WBCs 0.88 0.87
Squamous epithelial cells 0.72 0.75
Non-squamous epithelial cells 0.82 0.78
Hyaline casts 0.67 0.73
Granular casts 0.71 0.65
Crystals 0.69 0.71
Bacteria 0.75 0.83
Yeast cells/budding yeast 0.75 0.74
Sperm 0.77 0.72

Figure 1. Linearity analysis of red blood cells (RBCs) and white blood cells (WBCs) using the Dirui MUS3600 and 
FUS3000Plus automated urine analyzers. A and B: linear correlation for RBCs and WBCs, respectively, on the 
MUS3600, C and D: corresponding linearity for the FUS3000Plus

	 Prior to testing the diagnosis performance of sediment 
evaluation with both automation models, 3 expert MTs 
classified urine sediments, and Table 7 displayed the 
percentages of sensitivity, specificity, PPV, and NPV. Overall 
sediment group sensitivity and specificity ranged from 
50.0 to 100%. WBCs, RBCs, and non-squamous epithelial 
cells show over 80% of cellular sediments. Good specificity 
and sensitivity, above 80% and 70% respectively, were 

demonstrated in the microorganism group. The results 
indicate that the pathological cast has 80-100% specificity 
and about 60% sensitivity, whereas the hyaline cast has 
good sensitivity and specificity. Calcium oxalate crystals 
exhibit high sensitivity and specificity, whereas infectious 
crystals (struvite) and uric acid crystals only exhibit 60% 
sensitivity and over 95% specificity.
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Discussion 
	 The analytical performance of automated urine 
analyzers has been documented in some investigations 
using method evaluation items. The manufacturer’s QC 
materials are utilized as control materials in the general 
method evaluation. Certain elements of the QC material, 
such as the type of sediment, the quantity of chemicals, 
or the concentration of sediments, cannot provide 
enough information. In this study, we create several 
levels of internal quality control materials to be used in 
the automated urinalysis analyzer technique assessment. 
These QC materials are available in various appearances 
for physical, chemical, and sediment concentrations from 
low to very high levels. They are appropriate for all aspects 
of method evaluation, particularly imprecision, accuracy, 
linearity, and carry-over testing. 
	 To verify the stability and homogeneity of the control 
material in the future, it is first essential to prove the 
imprecision test. Since the findings of the physical and 
chemical tests are qualitative and semi-quantitative, the 
agreement percentage should be applied to these criteria. 
Upon physical examination, both models’ within-day and 
between-day runs exhibited 100% concordance in terms of 
color and appearance found in normal and also abnormal 
urine (data not shown). Although there is no general 
research on these two characteristics, our lab thinks they 
are important for participant proficiency testing and also 
influence clinical changes in patients, such as hematuria 
or pyuria, which are manifestations of glomerular diseases 
and show changes in the color and appearance of urine. 
Yang WS’s study investigation confirmed our findings.17 
The author concluded that urine RBC counting using the 
UF-1000i or Cobas 6500 urine analyzers underestimates 
the severity of hematuria in glomerular diseases because 
dysmorphic RBCs are prone to hemolysis and/or are not 
sufficiently recognized.
	 The result of specific gravity values exhibits 85–100% 
concordance while the pH imprecision test likewise 
indicates 100% concordance. Except for the blood and 
leukocyte esterase parameters, which are 95% and 90% 
in agreement, all parameters for the chemical analysis 
exhibit 100% concordance. We found that several variables 
are impacted, including sediment debris during the final 
week of QC material storage, which can lead to inaccurate 
data. Even when determining the exceptionally high 
concentrations of RBC and WBC displayed in Table 3, the 
sediment evaluation of both Dirui models demonstrates 
good precision at less than 10%. These findings are 
consistent with other reports in several Dirui automation 
models, such as the 2019 reports by Kucukgergin C. and 
staff and Yalcinkaya E. et al.18,19

	 We have performed a recovery test using the 
spiked samples to confirm the test’s accuracy. There 
was a good percentage of recovery shown. Additionally, 
for inter-laboratory comparison, we introduced our 
own QC materials for physical, chemical, and sediment 
examination. The accuracy test results for Dirui MUS3600 
and FUS3000Plus in physical and chemical evaluation 
revealed 90-100% concordance with the target value from 

professional MT and chemistry processes. Except for the 
percentage of agreement in the sediment determination 
of QC material No. 2 from the first round, which was only 
66.70% of precise grading, the results show more than 80% 
of all parameters in both models. Examining this error, we 
found that MUS3600 models evaluated sediment higher 
than FUS3000Plus models for a single grade, although 
the clinical feature difference was insignificant. Since our 
laboratory’s MUS3600 is the only instrument in Thailand 
that is compared among FUS3000Plus, the mode data 
for the 15-19 sites in the inter-laboratory comparison 
group are somewhat higher in MUS3600 but perfectly in 
agreement with FUS3000Plus. Since this procedure is not 
typically used for method validation, these results have 
not been included in this article. But for us, the statistics 
validated the test’s correctness.
	 The comparison test was analyzed by % concordance, 
and the correlation coefficient revealed excellent results 
compared with the strip reader, and that was compared 
with microscopic examination. Although some parameters, 
such as cast, crystal, and microorganism, show lower % 
concordance than cellular components, both automation 
reports these sediments in unclassified groups to allow 
users to correct the results. These comparison results 
suggested that MUS3600 and FUS3000Plus perform as 
well as the method used in our laboratory.
	 The linearity test shows reliable results of RBCs 
and WBCs concentration between expected results and 
detected results within the wide range of concentration 
from 0-10,000 cells/μL and 0-2,500 cells/μL for RBCs and 
WBCs, respectively. The carry-over test of both parameters 
shows 0.001-0.003%, indicating no interference from 
previous high-concentration specimens to the next sample. 
We also determined the carry-over test six months later, 
and the results also show a carry-over of less than 0.005% 
(data not shown).
	 Additionally, we identified the Dirui MUS3600 and 
FUS3000Plus diagnostic performance tests. In most 
sediment parameters, the specificity in both models is 
greater than 80%. On the other hand, the sensitivity is 
reduced in cast and crystal characteristics and exhibits 
great results in detecting cellular components. The 
results for the detection of fatty casts and dysmorphic 
RBCs, which have only 41.18% and 50% specificity, 
respectively, may be due to the sediment types of high 
light reflection and irregular shape. However, there are 
some reports regarding the performance of the Dirui 
FUS-200 analyzer. For instance, Yuksel et al. found that the 
FUS-100’s sensitivity for RBCs and WBCs is 73% and 68%, 
respectively, and Kocer D. et al. found that the analytical 
sensitivity for bacterium recognition and quantification 
was insufficient.19,20 Moreover, the study reported by 
Bartosova K et al. also suggested that a manual microscope 
is still required for sediment confirmation in a variety of 
automation models.21 It was also found that the diagnostic 
performance improved upon the Dirui MUS3600 and 
FUS3000Plus’s imaging software update version.
	 There were the several limitations of this study: first, 
the automation was unable to recognize certain large-sized 
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sediment kinds or when it is clumping, such as uric acid 
crystal, triple phosphate crystals, and epithelial cells 
clumping but stilled good to identified WBC clumping. 
Second, the automation was unable to run a urine sample 
that was less than three milliliters in volume, but it still lost 
some volume and produced no results. This issue blocked 
us from having adequate volume to operate and caused us 
to switch to the manual technique.
	 For some sediment types that were varied and 
complicated in shape and dimension, for example, 
pathological casts, crystals, and dysmorphic RBCs, we found 
that the automation also reported them in the unclassified 
category or the other of each type (other crystal or other 
cast). Therefore, users must check these categories 
carefully. However, from our results, we suggested that 
the microscopic examination is still necessary in case of 
confirmation of pathognomonic sediments. 

Conclusion
	 Our results indicated that the MUS36000 and 
FUS3000Plus urine automated analyzers are sufficient, 
accurate, precise, and dependable enough to screen 
urine sediment in the clinical laboratory rather than using 
manual microscopy in the AMS CMU EQA Center Unit. 
However, for clinical diagnosis purposes, certain pathologically 
specific urine sediments should be confirmed by manual 
microscopy when used in the hospital laboratory.
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