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ABSTRACT

BACKGROUND

Accurate platelet counts are very important and are essential for patient care. There are many methods for counting platelets.
Study was conducted with the objectives of evaluation of thrombocyte count from peripheral blood smear (PBS) and by using
Sysmex automated haematology analyser and to compare the precision of manual method in comparison to automated platelet
counts. Evaluation of thrombocyte counts is very necessary for certain conditions like dengue hemorrhagic fever. Thrombocyte
counts are considered as one of the most important parameters to assess the severity of the illness and also to monitor the
progression of the illness and response to the treatment. In such critical situations, manual counting of thrombocytes is considered
more reliable compared to automated analysers. Automated haematology analyser counters are not usually available at all centres,
especially in peripheral and rural areas though thrombocytes can also be assessed from the peripheral blood smears, which can be
easily and precisely done at any set up.

METHODS

A study was conducted on 1000 Ethylene Diamine Tetra Acetic Acid (EDTA) anticoagulated blood samples taken between October
2017 to May 2018. Samples were evaluated by automated haematology analyser (Sysmex XN1000 series), using impedance
counting method and by examination of peripheral blood smear using Leishman'’s stain supplied by Sisco Research Laboratories
Pvt Ltd. The calculation was done by determining the average number of platelets in an oil immersion field after assessing at least
10 fields of each peripheral blood smear in an oil immersion field.

RESULTS
Two sample t tests showed no significant difference between the two methods. Pearson correlation of the two methods showed
high correlation.

CONCLUSIONS

Thrombocyte estimation done manually using PBS is not significantly different from thrombocyte estimated by the automated
haematology analyser. Manually done thrombocyte count using PBS can be taken as a simple and rapid method for thrombocyte
evaluation in patients where low thrombocyte count needs an early and immediate attention. This method is simple, rapid as well
as cheaper thus can be done even in centres where automated analysers are not available. All the abnormally low or high
thrombocyte counts on automated counter must be cross examined manually before being reported.
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BACKGROUND

Thrombocytes in blood play a very important role in
haemostasis.! The normal range usually between 150000-
400000/pL.2 The life span of a thrombocyte varies between
7-12 days normally.3 In peripheral blood thrombocytes show
great variation morphologically with respect to features like
size, density, and staining properties.*
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Different methods of thrombocyte estimation along with
type of anticoagulant used have impact on the morphology of
thrombocytes accordingly.5 Granules which are Azurophilic
also seen in light blue cytoplasm.6 Thrombocytes are very
important component of our blood play significant role in
many physiological processes along definitive roles in
haemostasis and thrombosis.”

Automated haematology analysers produce erroneous
results in the presence of particles of similar size and shape
and in the presence of giant platelets and platelet clumps.8 In
patients with severe thrombocytopenia obtaining accurate
and precise thrombocyte counts by automated haematology
analysers is still challenging especially when important
clinical decision has to be made regarding thrombocyte
transfusion. Until recently results of the International
Biomedical Excellence for Safer Transfusion Collaborative
study clearly indicate that significant inaccuracy exists when
counting low levels of thrombocytes using automated
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haematology analysers. This inaccuracy might lead to over or
under-transfusion of thrombocyte concentrates in high-risk
patients of bleeding. 9
In infections like malaria and dengue thrombocytopenic
patients facing the potential risk of bleeding an accurate
thrombocyte count is of vital importance. Thrombocyte count
is also one of the parameters to assess the severity of
dengue.10 It is also important to forecast patients undergoing
cytotoxic therapy for haematological malignancies. Studies
have shown that thrombocyte count is often reduced than
normal in patients of Non-alcoholic fatty liver disease
(NAFLD), thereby providing a supportive indicator in
addition to liver biopsy in these patients. At present,
thrombocyte count is also used for prognostication of fibrosis
and cirrhosis of the liver. 11 So it is of prime importance for
laboratories to evaluate thrombocytes with utmost precision.
The common methods usually in practice for thrombocyte
estimation are-
1. Manual method using counting chamber like Improved
Neubauer chamber.
2. Estimation using Leishman stained peripheral blood
smears.
3. Estimation using the automated haematology analysers.

Aim of The Study
To compare the results of manual platelet counts on PBS to
that of hematology analyser.

METHODS

The present study was a comparative diagnostic study done
in Department of Pathology, Uttar Pradesh University of
Medical Sciences, Saifai, Etawah, Uttar Pradesh, India from
October 2017 to May 2018. A total of 1000 samples assessed
for thrombocytes. Sample size was taken based on the
convenience of the study.

Inclusion Criteria

All properly labelled samples of patients which were received
in EDTA anticoagulant in the laboratory for thrombocyte
count are taken for evaluation.

Exclusion Criteria

Samples which were improperly
labelled/haemolysed/clotted were excluded from
assessment.

EDTA samples received in the laboratory were evaluated
by two techniques-

1. Automated Platelet Count: Platelets were analysed in
automated haematology counters by using Sysmex
XP1000 series.

2. Assessment of Platelet Count on Leishman’s Stained (LS)
peripheral blood smears.

Smears were stained with LS as per standard protocol.
Thrombocytes are counted in the ideal zone of a smear
stained with LS where there is fairly proportionate
distribution of leucocytes and thrombocytes. The estimation
is done by using the average number of thrombocytes in a
high power (Oil immersion field) multiplied by factor of 15
thousand.? 10 Assessment of at least 10 fields is to be done,
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each thrombocyte in an average high-power field (Oil
immersion field) represents 15000 platelets/cu mm.10

Automated Manual
Analyser Method
Mean Platelet Count 307 x 103/pL 310x103/uL
p Value Less than 0.001
Pearson Correlation 0.978

Table 1. Correlation Between Automated Analyser and
Manual Method of Platelet Estimation

_

Figure 1. Micrograph Showing Platelet clumps. Leishman
Stain 400x

2 a

Figure 2. Micrograph Showing Numerous Platelets.
Leishman Stain 400X

Statistical Analysis

Data was coded into MS Excel and analysed using SPSS
programme v17. Average thrombocytes estimated using
mean and standard deviation. Significant difference among
mean thrombocyte count was estimated using independent
sample t test. The correlation between automated
thrombocyte count and manual method was studied using
Pearson correlation. P value less than 0.05 is considered
statistically significant.

RESULTS
Automated Thrombocyte count done in this study had a mean
value of 3.07 Lacs/ uL and standard deviation of 0.7 Lacs/ uL.
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Thrombocyte count estimated by the manual method used in
this study had the mean value of 3.10 Lacs/ uL and standard
deviation of 1.10 Lacs/ uL. P value < 0.001 was considered as
statistically significant. Hence, two sample T test showed no
significant difference between the two methods.

Pearson correlation of two methods was done and gave a
value of 0.978 and P value of < 0.001. Thus, the two methods
are highly positively correlated.

We found few cases (18) with low platelet count on
automated analyser which were normal when counted
manually. We found one (1) case with very high platelet
count (=11 lacs/cumm) on automated counter which were
found to be normal on manual counting on PS.

DISCUSSION

Thrombocyte count is important to evaluate the risk of
occurrence of spontaneous bleeding in a patient. If there is
confidence in the platelet count values at low levels, it is
possible to reduce thrombocyte transfusions to those that are
clinically necessary.

In the present study, it is seen that the mean thrombocyte
count estimated by the manual method and the automated
method for all the samples studied (n = 1000) did not show
significant statistical difference in the results. The
thrombocyte count in the whole blood by using automated
haematology analyser and manual method using LS stained
peripheral blood smears are 307 x 103/ uL and 310 x 103/uL,
respectively.

In the similar study Webb et al.12 assessed 35 samples
with normal, low, high thrombocyte counts and they
compared the smear assessment with the automated counter.
Another study which was done cross sectionally conducted in
National Centre for Public Health Laboratories of Aden
Yemen, Bakhubairal3 concluded that the mean thrombocyte
count estimated by manual and electronic method was not
significantly different, which is showing similarity to our
study.

Similarly, study done by Oliveira et al.14 concluded, that
the low thrombocyte count below 30, 000/pl obtained in
automated haematology counters, should be assessed again
by manual method to eliminate chances of error and give
precise result. In a study done by De la Salle B]J et al, around
67% of the automated haematology analyser results were
found to be overestimated. Moreover, statistically significant
differences in thrombocyte counts were observed in 16.5% of
the cases.15

In a study Gogoi G et al. showed that the positive
predictive value of automated analyser being 52% and also
showed that a large number of cases i.e. 374 samples (9.8%)
labelled as thrombocytopenia (by automated haematology
analyser method) is converted to normal thrombocyte range
by manual method forming the grey zone area of
thrombocytopenia indicating a definite need to examine the
blood sample both by automated and manual (PBS and
Neubauer chamber counting) method.16
One study done by Naina et al. showed high prevalence of
asymptomatic constitutional macro thrombocytopenia in
eastern and north eastern region of India, so using only
automated haematology analyser will not be suitable for
population of these areas. It is very necessary to recognise
and diagnose HPS (Harris Thrombocyte Syndrome), as nearly
one out of six persons in certain areas of the Indian
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subcontinent possess the anomaly. Lack of awareness and
miscalculation can create confusion and medical mistakes.
During dengue outbreaks when thrombocyte counts fall
patients who have HPS are unnecessarily hospitalised. It is
also been noted that person with low thrombocyte counts
discourage surgeons for surgery, citing that surgical wound
will not heal causing grave distress to patients as well as
surgeons. 17

Manual thrombocyte counting by using improved
Neubauer chamber by phase contrast microscope has been
suggested as the reference method which is also the Gold
standard for thrombocyte counting available to evaluate any
degree of accuracy of the automated haematology count.18
This method of thrombocyte count along with thrombocyte
estimation by the automated haematology analyser are more
sensitive but expensive, time consuming and require well
equipped laboratory set up with professionals. In contrast,
manual thrombocyte estimation method using PBS is simple,
cheaper and easier, and does not need any expensive
materials and hardly takes 20-25 minutes in laboratories
where advanced methods are in scarce, so manual platelet
count on PS can be used with high precision. Any abnormal
low platelet count on automated analyser should be
confirmed by manual examination of PS, as there may be
thrombocyte clumping giving wrong results on automated
haematology counters.

CONCLUSIONS

Thrombocyte estimation done manually using PBS is not
significantly different from thrombocyte estimation done by
automated haematology analysers. Manually done
thrombocyte count using PBS can be taken as a simple and
rapid method for thrombocyte evaluation in the patients
where low thrombocyte count needs an early and immediate
attention. This method is simple, rapid as well as cheaper and
thus can be done even in centres where automated facility is
not available. All the abnormally low or high thrombocyte
counts on automated counter must be cross examined
manually before being reported.
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