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Dear Editor,

Abbott Laboratories (Abbott Diagnostics, Santa Clara, CA, USA)
recently released the Alinity h-series for high-throughput, auto-
mated hematology analysis [1, 2]. Since the introduction of au-
tomated slide makers and stainers in the late 1970s, only a few
studies have evaluated the performance of automated slide
makers [3-6]. We evaluated the performance of the Abbott Alin-
ity hs automated slide maker and stainer and compared the
white blood cell (WBC) differential counts between slides pre-
pared with Alinity hs and manual smears. The Institutional Re-
view Board of Dong-A University Hospital, Busan, Korea, ap-
proved this study (DAUHIRB-19-194).

Peripheral blood specimens from 50 healthy controls and
115 patients referred to the Department of Laboratory Medicine,
Dong-A University Hospital between September 2019 and Feb-
ruary 2020 were collected in K3-EDTA VACUETTE blood collec-
tion tubes (Greiner Bio-One GmbH, Kremsmunster, Austria).
We included at least one third to half the total number of abnor-
mal (patient) specimens, as suggested by the CLSI and Interna-
tional Council for Standardization in Hematology guidelines [7,
8]. The blood specimens were processed within four hours of
phlebotomy, and the residuals after laboratory tests were used
for the study.

All automated complete blood cell count (CBC) and WBC dif-

ferential counts were obtained using the Abbott Alinity hg ana-
lyzer. We analyzed the blood smear quality, repeatability, and
cellular carry-over and compared WBC differential counts with
those obtained using manual smears [7, 8]. Both Alinity hs and
manual smears were stained using Abbott Wright-Giemsa stain-
ing reagents and the Alinity hs stainer [1]. Statistical analyses
were performed using MedCalc (version 14.8.1; MedCalc Soft-
ware Ltd., Ostend, Belgium) and EP Evaluator Release 11 (Data
Innovation LLC, South Burlington, VT, USA). Agreement and the
interpretation criteria were adapted from the manufacturer’s ac-
ceptance limits and state-of-the-art criteria [1, 71.

Macroscopic examination revealed that all 165 Alinity hs
smears showed an acceptable quality in terms of length, mar-
gins, and thickness, with a smooth and gradual transition from
thick to thin. When the grading scheme was applied, all 50 nor-
mal (100%) and 107 abnormal (93.0%) specimens were
graded as “slight precipitation.” Six (5.2%) and two (1.7%) ab-
normal specimens showed moderate and heavy precipitation,
respectively; however, all specimens were judged acceptable for
morphological assessment and WBC differential count.

The distribution of monocytes between the margins and body
of the smears was assessed in 50 normal and 106 abnormal
specimens with a total WBC count >3x 10%L (which is above
the reference range, 3,000-9,300x 10%L, used in the labora-
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tory). In all normal (100%) and 104/106 abnormal (98.1%)
specimens, the number of monocytes in the margins did not
exceed that in the body of the smear by >2-3 times, which is
regarded acceptable [4, 5]. Nine abnormal specimens showed

Table 1. Repeatability based on five abnormal (patient) specimens
with normal CBC results

Neutrophils (%) Lymphocytes (%)  Monacytes (%)
(mean +SD) (mean +SD) (mean + SD)
Specimen 1 714x17 23714 43+1.0
Specimen 2 66.9+2.1 24.0+1.7 6.3+0.9
Specimen 3 61.0+2.9 29.2+24 71+19
Specimen 4 69.4+2.3 21.7+26 1.6+06
Specimen 5 71.8+18 205+18 45+12

Abbreviation: CBC, complete blood cell count.
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a WBC count <3x10%L (below the lower reference intervals)
and were excluded from the analysis.

We examined repeatability using 10 blood smears prepared
from five normal blood specimens with the Alinity hs, using a
manual 200-cell WBC differential count. All smears showed ac-
ceptable SD values ranging 1.7-2.9 for neutrophils, 1.4-2.6 for
lymphocytes, and 0.6-1.9 for monocytes (Table 1) [4].

Two specimens with numerous smudge cells (100 smudge
cells on average based on the 200-cell differential count) and
leukemic promyelocytes (98.7% promyelocytes on average
based on the 200-cell differential count) showed no specific
smudge or promyelocytic cells, respectively, in three high-low
runs.

The size, shape, Hb stainability, and distribution of red blood
cells were comparable between Alinity hs and manual smears
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Fig. 1. Comparison of 400-cell WBC differential count results between Abbott Alinity hs and manual smears. (A) Neutrophils, (B) Lympho-

cytes, (C) Monocytes. Blue lines indicate 95% confidence intervals.

Abbreviation: WBC, white blood cell.
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in all the 50 normal and 115 abnormal blood specimens evalu-
ated. Morphological assessment revealed that platelet size,
granularity, and the presence of clumps were also comparable.

A 400-cell WBC differential count by two examiners revealed
a remarkable accordance between Alinity hs and manual
smears for the major WBC types (Fig. 1). Correlations in the
neutrophil, lymphocyte, and monocyte percentages between hs
and manual smears were excellent, with a correlation coefficient
(r) of 0.961, 0.955, and 0.93, respectively. Eosinophils and ba-
sophils showed excellent or moderate correlation between hs
and manual smears, with r of 0.934 and 0.684, respectively
(data not shown), in normal and abnormal specimens.

Even in the era of digital morphology, slide makers and stain-
ers have not been thoroughly evaluated for performance [7, 91.
To the best of our knowledge, this was the first comprehensive
evaluation of the Abbott Alinity hs slide maker and stainer. The
results demonstrate that the systems perform well in terms of
blood smear quality, repeatability, and cellular carry-over and
that comparable results with manual smears in routine labora-
tory work for major WBC differential counts.
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