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Automated hematology 1 : reference values for leucocyte
parameters on the flow cytometric system
(Technicon H*1).
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The reference values for leucocyte parameters on the flow cytometric system
(Technicon H*1) were established based on the theory of reference ranges advocated by the
International Committee for Standardization in Haematology (ICSH). The parameters
included leucocyte count, relative number (%) of differential leucocyte counts (neutrophil,
Iymphocyte, monocyte, eosinophil, basophil and large unstained cell), lobularity index, and
mean peroxidase index. The samples were obtained from 1005 healthy subjects, aged between
19-60 years, 603 were male and 402 were female. The 95% confidence interval for two-tailed
tests of each constituent except lobularity index was calculated todetermine the lowerand

upper limits of reference ranges. For lobularity index, one-tailed test was used.
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Many laboratories have been using automated
equipments to perform the complete blood count and
the leucocyte differential count. However, for
diagnostic discrimination, manually derived reference
values found in standard textbooks are still used in
most cases. Because the principle and method are

different, some of the parameters cannot be compared.

The objective of this study is to establish
the reference values for the leucocyte parameters
on the flow cytometric system, using Technicon
H*1, based
recommended by the International Committee for

Standardization in Heamatology (ICSH).** These

on the theory of reference ranges

parameters are leucocyte count, relative number (%)
of differential leucocyte counts (neutrophil),
lymphocyte, monocyte, eosinophil, basophil and
large unstained cell (LUC), lobularity index (LI) and
mean peroxidase index (MPXI).

Materials and Methods

Blood sample was drawn into disodium
acid (Na2 EDTA)

from the antecubital vein of sitting subjects

ethylene diamine tetraacetic

attending the annual check up program. Using
evacuated tubes (Venoject), 3 ml of blood was
collected and the ratio of 1.5 mg Na2 EDTA to 1
ml of blood was maintained. Samples were stored
at room temperature (20-25C) and then analysed
by a Technicon H*1. The system was calibrated
and operated in accordance with the manufacturer’s
operating instruction (Technicon Instrumentes
Corporation).) Storage times in the anticoagulant
before analysis varied from one to eight hours. All
experiments were performed at the same room

temperature.

The age, gender, history of illness, and
medication of each subject were noted at the time

of sample collection. Physical examinations were
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performed by physicians. All subjects had fasted
at least twelve hours before venipuncture as the
samples for lipid profiles were also collected at the

same time.

The inclusion criteria were that the subjects
should not receive medication or have history of
illness likely to influence the complete blood cell
count. All of them had normal results of physical
examinations, urinalysis, stool examinations for
parasites and chest X-ray. No anemia was found
using the WHO criteria.®)

The exclusion criteria were those subjects
receiving drug therapy, having chronic medical
conditions requiring treatment, having abnormal
results of physical examinations, urinalysis, parasites
in stool, anemia or flags on leucocyte parameters
reported by the Technicon H*1. Pregnant women were

also excluded.

The reference ranges for leucocyte count,
relative number (%) of differential leucocyte counts
and mean peroxidase index were estimated by the
95% confidence interval for two-tailed tests. The lower
and upper limits of each constituent were calculated
by X +z.05 (standard error of sample mean). The

2.05 for two-tailed tests equals 1.96.

The reference values for lobularity index
were calculated by the 95% confidence interval for
one-tailed tests. The X.05 for one-tailed tests was

1.645.

Results

A total of 1005 healthy subjects were
analysed, 603 (60%) males and 402 (40%) females,
aged between 20 and 60 years, arithmatic mean (x)
38.9 years, standard error 8.7 years. Figure 1 illustrates

the age distribution with sex partition.

The reference range of each parameter from
1005 subjects is shown in Table 1. The reference

ranges with sex partition are shown in Table 2.
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Table 1. Reference ranges from 1005 healthy subjects.
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Parameters

Reference ranges

WBC (x10°/L)
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

Large unstained cell (%)
Lobularity index

Mean peroxidase index

3.6-9.8

36.4-68.9

20.4-49.0

2.5-8.1

Table 2. Reference ranges with sex partition.

Parameters

Male (n=603)

Female (n=402)

WBC (x10°/L)
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

Large unstained cell (%)
lobularity index

Mean peroxidase index

3.7-9.9

35.4-67.6

20.8-49.7

2.8-8.2

3.4-9.5
38.4-70.2
20.0-47.8

2.2-8.0

1.3-5.0

> 0.2

(-10)-(3)
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Figure 1. Histogram of age distribution.

Discussion

Altomated leucocyte count and differential
counts give accurate results since more than
10,000 cells are analysed in each sample. Moreover
the turnaronud time is also shorten. Therefore,
those abnormal results requiring manual differentials;
accuracy can be increased as technicians spend more

time at the microscopes.

This study uses the recommendation of
the International Committee for Standardization in
Haematology (ICSH) to establishe the reference
ranges for leucocyte parameters on the flow
cytomatric system, using Technicon H*1. However,
it is impractial to satisfy two of the stringent
conditions of standardization laid down by the
ICSH which

venipuncture without using a tourniquet and having

require technicians to perform
subjects in lying or semi-lying position. Indeed,
these conditions are generally unobtainable in

sampling for routine hematology and are unlikely to

be adhered to in general paractice. Nevertheless,
since reference values are system-specific, they
should be estabished by each laboratory.®
Furthermore, due to the differences in methodology,
some of the leucocyte parameters derive from the
flow cytometric system cannot be compared with the
values obtained from manual methods. These are
LUC, LI, and MPXI. The principles of how these

values are derived have already been described.!"’ """

The reference ranges for leucocyte
parameters from this study are compared to the
ranges recommended by the manufacture as shown
in Table 3. Most of the parameters have similar ranges.
However, the MPXI from this study is lower (-11 to

2 vs -10 to 10).

Finally due to the strict exclusion and
inclusion criteria used, the reference values for the
leucocyte parameters on the flow cytometric system

from this study hopefully will be useful.
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Table3. Comparison of the reference ranges from this study and the manufacturer.

Parameters The study The manufacturer
WBC (x10°/L) 3.6-9.8 4.8-10.8
Neutrophil (%) 36.4-68.9 40.0-74.0
Lymphocyte (%) 20.4-49.0 19.0-48.0
Monocyte (%) 2.5-8.1 3.4-9.0
Eosinophil (%) 0-8.4 0-7.0
Basophil (%) 0-2.5 0-1.5

Large unstained cell (%) 0-9.5 0-4.0
lobularity index >1.1 >1.9

Mean peroxidase index (-11)-(2) (-10)-(10)
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