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Objective:

The objective of this study is to evaluate the accuracy of manual 
platelet count estimates by comparing the results of platelet count 
using the automated counter with the manual method (the use the 
stained thin blood film) for the same sample at the same time in the 
Hematology Dept. at PRH Clinical Laboratory. 

Methods

This is a cross-sectional study, which was conducted at PRH, 
where we randomly selected blood specimens of patients 
attending the Clinical Laboratory during August through October 
2013.

The randomly selected specimens were 220 blood specimens 
in EDTA anticoagulant Vacutainer tubes of patients more than 20 
years old presenting to the clinical laboratory with any diagnosis 
during the study period. 

Age and gender of the patients were taken from the lab requests 
without meeting the patients.

The study was dealing with blood samples from the lab.

 All the obtained data were handled confidentially, instead of 
reporting the name of patients, each sample was given a unique 
numeric identifier.

The specimens were processed by trained hematology 
technicians.

Platelets are small anucleate cell fragments adapted to adhere 
to damaged blood vessels, aggregate on one another and facilitate 
the generation of thrombin.

On films made from blood anticoagulated with the strong 
calcium chelating agent, EDTA and stained with Wright stain, 
platelets appear as small, bluish grey, oval to round bodies with 
several purple-red granules.(1)

In health, there is approximately 150-400x10^9 Platelets per 
liter of blood.

The counts are somewhat higher in women than in men. (2)

Since many laboratories use instruments that count platelets, 
red cells and leukocytes concurrently; a platelet count is a 
routinely reported result on complete or automated hemograms.

To get an accurate platelet count by the use of an automated 
hematology analyzer may be complicated by the presence of 
particles of similar size and/or light scatter properties (red cell 
fragments, microcytic red cells, apoptotic white blood cell 
fragments) and by giant platelets and platelet clumps .(3)

Platelet counts can be done manually using a hemocytometer, 
and a microscope. 
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ü Automated Method:

After thorough mixing of each blood specimen on an 
automated mixer for 10 min, a CBC including the platelet count 
was conducted using the automated hematology analyzer, 
Sysmex KX21 which was regularly maintained and calibrated as 
recommended by the manufacturer.

ü Manual Method:

Thin air-dried blood smears made after thorough mixing of 
each specimen were stained manually with a May-Grünwald- 
Giemsa stain and examined under light microscopy with X100 
oil-immersion lens.

The slides were scanned for platelet aggregates and/or giant 
platelets and, if any, the specimens were exempted.

If neither were found, platelets were estimated by counting 
the average number of platelets seen per 100x oil immersion 
field in the monolayer. In general, 10 oil immersion fields were 
counted and the results averaged (this accounts for uneven 
dispersal of platelets in the smear). Then the following formula 
was applied:

Estimated platelet count/µL = average count in 10 fields x 
20,000.

The processing of the data was performed using the 
Statistical program (SPSS 18).

Simple regression analysis and coefficient of determination 
(r) for correlation analysis between the two methods was used. 
All tests were applied at a level of significance

(α=0.05). P-values of ≤0.05 were considered as statistically 
significant.

The mean for the automated platelet count was 275,000/µL, 
the manual platelet estimation gave a mean of 269,000/µL.

Results:

The manual method for performing platelet count estimates 
on blood smears gives estimates that are not significantly 
different from the counts by the automated method on the 
Sysmex KX21 automated counter at p < 0.05. 

The platelet count estimates with the manual method in 
general are slightly higher than the automated count, but are 
accurate enough to provide platelet count estimates from 
peripheral blood smears to use in quality assurance.

The results were grouped as follows:

Fig 1:Samples of normal platelet count by the manual 
method Vs the automated method  (n=43)

Fig 1:Samples of low platelet count by the manual method 
Vs the automated method  (n=150)

Fig 1:Samples of high platelet count by the manual method 
Vs the automated method  (n=27)
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Discussion

To get an accurate platelet count by the use of an automated 
hematology analyzer may be complicated by the presence of 
particles of similar size and/or light scatter properties 
(microcytic red cells, white blood cell fragments) and by giant 
platelets and platelet clumps or aggregates.(6)

Even the most expensive and accurate hematology analyzers 
are not designed to eliminate peripheral blood film evaluation, 
and microscopic validation of platelet counts is an important 
component of the blood smear review.

Using the manual method of platelet count estimation on thin 
air dried blood smears appears to have enough accuracy to 
provide quality assurance,

Yet, it is worth remembering the important risk of error 
estimated up to 10-20% by some authors . (7) 

Still, this method is fast, taking only few minutes on average 
per patient, while demonstrating good precision.
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