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Comparison of Automated and Manual Reticulocyte Count
Determination

Viroj Wiwanitkit

Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok 10330

Objective: To compare automated and manual reticulocyte count determination. Study Design:
Descriptive study. Setting: Faculty of Medicine, Chulalongkorn University. Methods: Eighty blood
samples from both inactive and active erythropoiesis states were collected for the comparative
study of reticulocyte count determination. All samples were determined by two methods-manual
and automated reticulocyte count. The technicians who did the test were blinded for the other
method results. Average values from reticulocyte count determination were calculated, compared
then analyzed. Results: The average reticulocyte count values by manual method was 2.89%£2.59%.
The average reticulocyte count values by automated method was 2.24%+2.30%. It revealed that there
was no significant difference between reticulocyte count values determined by both methods (p >
0.05). Conclusion: The reticulocyte count results from automated and semi-automated methods
are not significant different. The manual reticulocyte count in routine service is recommended.
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The reticulocyte count is one of the most
valuable test to assess the bone marrow eryth-
ropoietic activity'. In the present day, there
are two common methods to perform reticulo-
cyte count, manual and automated reticulocyte

count. Manual reticulocyte count is basic com-
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mon laboratory method for determination of the
number of reticulocyte. Automated method
makes use of automated hematology machine
to directly perform reticulocyte count’. Pres-
ently, recent technological advances led the way
to development of blood cell analyzer capable
of performing a complete analysis of circulat-
ing reticulocytes and erythrocytes.

Due to the fact that interpretation of such

hematological parameters must base on the
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references and quality of the tests so much,
therefore, in this study, a comparison between
the two methods was performed. Results from
this study can be useful data for the physicians
in interpretation of laboratory results and in

selection of the laboratory tests.

Materials and Methods

This study was carried out in Division of
Laboratory Medicine, King Chulalongkorn Me-
morial Hospital during June 2000. Eighty blood
samples from both inactive and active (as from
the thalassemic patient) erythropoiesis states
were collected for the comparative study. Al
blood sample was collected after informed con-
sent to the subject and 5 milliliter of EDTA
blood sample from antecubital venipuncture was
used.

The comparative study of determination of
reticulocyte count by manual and automated
methods was performed. Two sets of practitio-
ners were assigned for the two methods. The
technicians who did the test were blinded for
the other method results. The manual reticulo-
cyte count in this study was performed using
dry supravital stain method’. Automated reticu-
locyte count in this study was performed using
the automated hematology analyzer, Technicon-
H1. The Technicon-H1 is an automated blood
cell analyzer that performed CBC and reticulo-
cyte count using an optical method based on
the measurement of scatter and absorption of
helium-neon laser light. The automated reticu-

locyte count method requires a preliminary

manual mixing of 3 microliter of blood sample
with 3 milliliter of reticulocyte reagent, con-
taining a surfactant, which sphere red blood
cells and reticulocytes, and the nucleic acid-
binding dye oxazine 750, which selectively stains
reticulocytes by complexion with cytoplasmic
RNA. After a 15-minute incubation, the pre-
pared sample is aspirated through the autoamted
analyzer flow cell, where three directors mea-
sure laser scatter, at low angle (2-3 degree) and
high angle (5-15 degree), and absorption. On a
two-dimensional cytogram of absorption versus
low angle scatter, the stained reticulocytes are
separated from unstained erythrocytes, plate-
lets, and leukocytes by appropriate thresholds.
Descriptive statistical analysis was performed
where it was appropriate. Comparison was per-
formed using two-tailed paired T-test. Correla-
tion coefficients were also performed to assess
significant differences in determination of reticu-
locyte count by manual and automated me-
thods. p-value equaled to 0.05 was accepted

as significant level.

Results

The average reticulocyte count values by
manual method was 2.89+2.59%. The average
reticulocyte count values by automated method
was 2.2422.30%. It revealed that there was no
significant difference between reticulocyte count
values determined by both methods (p > 0.05).
Comparing determination by manual to auto-
mated methods gave correlation coefficient =

0.903 for reticulocyte count (Figure 1).
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Figure 1 Reticulocyte count value from manual and automated methods method for determination

Discussion

Under physiological condition, the reticulo-
cytes mature in the bone marrow for about three
days and subsequently in the blood circulation
for an additional day until they become mature
red blood cell. The reticulocyte is an important
hematology test for monitoring of erythropoie-
sis.

In this study, a comparison between manual
and automated methods for determination of
reticulocyte counts was performed. It revealed
that there was no significant difference between
both methods. Therefore, whatever methods
used in determination of reticulocyte counts, it
seems to have no effect in the interpretation of
the laboratory results on the general references”.

The manual method using supravital stain
has its limitations for example the variable dis-

tribution of reticulocytes in the blood smear,

assay can be the candi-
date for conventional manual clotting assay tech-
nique. The automated reticulocyte method can
provide faster turnaround time and it can pro-
vide other useful reticulocyte parameters. But
considering details, the instrument cost of au-
tomated hematology machine is very high and
it seems not to cost-effective in small setting’.
From this study, it seems that manual reticulo-
cyte is better test for routine reticulocyte count,
especially for the rural hospital setting. While
the automated reticulocyte seems to be an ef-
fective tool in advanced hematology and re-
search center than using as the routine labora-
tory test.

But the important fact that should be con-
cerned is all physicians should realize that not
only laboratory but also data from physical ex-
amination and history taking must be combined

in diagnosis of patient hematological problems.
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