Clin. Lab. 2024;70:433-436
©Copyright

SHORT COMMUNICATION

Performance Evaluation of the Atellica Hema 580 Automated
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SUMMARY

Background: Improved measurement technologies for automated peripheral blood smear (PBS) preparation have
led to a more efficient workflow. In this report, we evaluated the Atellica Hema 580 automated slidemaker/stainer
(Siemens Healthineers, Tarrytown, NY, USA).

Methods: The quality of PBS prepared and stained on the Atellica Hema 580 slidemaker/stainer were compared
with manual films stained on the Hematek 3000. A 200-cell differential and morphology assessment were perform-
ed by two competent morphologists.

Results: Macroscopically, the automated PBS were of excellent quality, with a gradual transition in thickness,
smooth edges, and sufficient length. The morphology was comparable between manual and automated PBS. Cor-
relations between the manual and automated PBS were 0.95 (95% confidence interval: 0.92 to 0.96) for neutro-
phils, 0.63 (95% CI: 0.50 to 0.74) for monocytes and 0.90 (95% CI: 0.85 to 0.93) for lymphocytes.

Conclusions: The performance of Atellica Hema 580 automated slidemaker/stainer was comparable to the manual
method and represents a reliable automated solution for medium to large sized laboratories.

(Clin. Lab. 2024;70:433-436. DOI: 10.7754/Clin.Lab.2023.230818)
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INTRODUCTION

Atellica HEMA 580 Analyzer (Siemens Healthineers,
Tarrytown, NY, USA). This multi-parameter automated
analyzer performs a FBC and DIFF by impedance varia-
tion and fluorescence flow cytometry. The system is
composed of an analyzer, a compressor unit (Atellica
data manager: external data management) and an auto-
mated slidemaker stainer. Peripheral blood smears
(PBS) are prepared according to the hematocrit and use
the May-Grunwald Giemsa or modified Wright staining
The full blood count (FBC) and differential (DIFF) is
one of the most important diagnostic and screening lab-
oratory tests. Recently, Siemens Healthineers launched
a new generation protocol. The slidemaker stainer uses
the wedge method which consists of adjustable settings
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for sample volume, speed, and angle of the wedge [1].
This has been shown to improve the consistency of the
cell distribution and thereby the precision of the DIFF
count [2]. Automated staining offers several advantages
including efficient workflow, shorter staining times, and
enhanced sample throughput. The Atellica HEMA 580
has a throughput of 120 slides per hour. Nonetheless,
only a few studies have evaluated the quality and per-
formance characteristics of automated slide makers and
stainers [2-4]. Therefore, this study evaluated the per-
formance of the Atellica Hema 580 automated slide-
maker stainer compared to reference manual PBS.

MATERIALS AND METHODS

The automated slidemaker stainer, which is 91 cm wide
X 72 cm deep x 74 cm high was installed at the Char-
lotte Maxeke Johannesburg Academic Hospital, Johan-
nesburg, South Africa (Table 1). Daily quality control
and maintenance were performed according to the man-
ufacturer’s specifications. A total of 105 patient samples
were selected from the routine workload between April
and May 2023. These samples included normal and ab-
normal hematology profiles representative of the patient
population. Samples were collected in K;EDTA tubes
(Vacutainer®, Becton Dickinson, Plymouth, UK) for
analysis. PBS were prepared and stained on the auto-
mated slidemaker stainer using the Wright-Giemsa stain
and compared to manual PBS, stained with Wright-Gi-
emsa Stain on the Hematek 3000 (Siemens Healthine-
ers, Tarrytown, NY, USA).

The quality of PBS prepared and stained on the Atellica
Hema 580 automated slidemaker stainer were evaluated
and graded as excellent; good; adequate for diagnosis,
suboptimal or poor. A 200-cell DIFF was performed,
using light microscopy equipped with 50 x and 100 x
objectives, in the monolayer of the automated and ma-
nually prepared PBS of each sample. This was perform-
ed by two competent morphologists according to the
Clinical and Laboratory Standards Institute H20-A2
verification protocol [5]. Others included immature
granulocytes, blasts, abnormal lymphocytes, plasma
cells, nucleated red blood cells. The 95% confidence in-
tervals for imprecision of the DIFF counts were derived
from the standard error of proportion calculations. Red
blood cell (RBC) morphological assessment was per-
formed in terms of size, shape, and pallor based on the
International Council for Standardization in Hematolo-
gy recommendations [6]. This study was approved by
the Human Research Ethics Committee of the Universi-
ty of the Witwatersrand (M090688).

RESULTS AND DISCUSSION

Macroscopically, the automated PBS were of excellent
quality for morphological assessment, with a gradual
transition in thickness, smooth edges, and sufficient
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length (Table 2). Stain artefact and precipitant were ob-
served in 9 (8.6%) automated PBS; however, all PBS
were judged acceptable for morphological assessment.
Morphological assessment revealed that the erythrocyte
stain and morphology of RBC were comparable be-
tween manual and automated PBS. In addition, the qual-
ity of the platelet stain was comparable between the
manual and automated PBS. The distribution of white
blood cells (WBC) within the monolayer were compara-
ble between the manual and automated normal and ab-
normal PBS. A ‘line’ of cells with increased WBC
clumps was observed at the tail of most of the automat-
ed PBS. This morphologically significant finding has
been described with other automated slide-makers. Pre-
viously, Simson et al. [3], observed a ‘line’ of cells with
increased WBC clumps in 16.5% of the 139 samples ex-
amined on the Beckman Coulter LH755 automated
slide-maker (Beckman Coulter Inc., Miami, FL, USA)
[3]. Nonetheless, consistent with our findings, there
were no significant differences in the distribution of
WBC types and DIFF counts between the manual and
automated PBS. In the analysis of the 200-cell DIFF
counts, correlations in the neutrophil, monocytes, lym-
phocyte, eosinophil, other and nucleated red blood cell
percentages between the manual and automated smears
were very strong/strong (Figure 1). Basophils, however,
showed a poor correlation as these cells accounted for a
very low proportion of the total WBC.

CONCLUSION

The performance of Atellica Hema 580 automated
slidemaker stainer was comparable to the manual meth-
od. This automated slidemaking and staining technolo-
gy provided improved workflow efficiency, standard-
ization, and stain reliability. This represents a reliable
automated solution for medium to large sized laborato-
ries.
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Verification of an Automated Slidemaker/Stainer

Table 1. Atellica Hema 580 slidemaker and stainer setup.

Specifications Maintenance
Input-160 slides with continuous feeding capability Daily start-up
Drop volume <5 uL Weekly shutdown
Wedge landing angle on the slide 40 - 45 Glass particles tray cleaned weekly
Wedge stays in contact with the drop before making the smear Staining wells cleaned monthly
for < 2,000 ms Staining plate cleaned monthly
Smear speed < 5,000 steps/s Replace stain and alcohol air valves six-monthly

Frosted, rounded corner, beveled edges, 1.0 mm thick glass slides (FF-100, Matsunami, Osaka, Japan).

Table 2. Quality assessment for slidemaker and stainer.

Parameters Atellica automated | Reference manual
method method
Approximately 2.5 cm long, terminating 1 cm from the edge excellent excellent
Narrower than the width of the slide with smooth edges excellent excellent
The gradual transition from thick to thin areas ending in a feather edge excellent good
No staining artefacts/stain precipitate adequate excellent
Sufficient working area with evenly distributed neutrophils, monocytes, and
excellent good
lymphocytes
The side edges should contain less than 2 to 3 times the number of cells per
100 x field than the body of the film ERETIER eelEn
Except for certain forms associated with pathological states less than 2% of ood excellent
the white blood cells should be disrupted or unidentifiable g
Nuclei and cytoplasm of different cell types stained satisfactorily excellent good
Neutrophil % Lymphocyte %
0.95, 95% confidence interval 0.92 to 0.96 0.90, 95% confidence interval 0.85 to 0.93
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Monocyte %
0.63, 95% confidence interval 0.50 to 0.74
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Figure 1. Correlation of the neutrophil, lymphocyte, and monocyte percentages between the manual and automated peripheral
blood smears.
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