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the practitioner with blood specimens, which can lead
to blood-borne infection, is remains high. Furthermore,
it still required many cubic centimeters of blood spec-
imen into the sedimentation tube in the process. There-
fore, any new method, that can reduce the risk of blood
contact and reduce required collected blood is useful.

In this study, a modification from microhaemato-
crit method for determination for ESR rate was tested.
This method uses an apparatus for microhaematocrit
method determination, which is common in every clini-
cal laboratory. This study was set as a comparative
study between the Westergren method and the new
modified microhaematocrit method for determination
for ESR.

INTRODUCTION

Suitable and effective techniques of erythrocyte
sedimentation rate (ESR) determination have been
necessary for the success of laboratory processes. Seve-
ral methods of ESR determination have been develo-
ped1. Among these techniques, Westergren method is
accepted as the standard method1-2 and has been used
worldwide.

Although the Westergren method has been popu-
lar for its many advantages, the risk (for contact) of
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Abstract. To compare between standard Westergren and modified microhaematocrit method for
determination for erythrocyte sedimentation rate Study design: A laboratory method comparative study.
Subjects: blood samples from 80 individual subjects. For each subject, two methods for erythrocyte
sedimentation rate determination were performed. The first method was the Westergren method as a
standard method and the second was the modified microhaematocrit method. Then comparison for both
methods was performed. From the study, the comparison-of-methods plot and modified microhematocrit
method (X) VS Westergren method (Y) gave the least square linear regression equation of Y = 0.996 X
+ 0.77 (r = 0.99). Precision analysis gave a coefficient of variation below 3%. The new erythrocyte
sedimentation rate determination gave good correlation to the standard method. It seems to be an
effective and safe method for erythrocyte sedimentation rate determination in the present day.
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MATERIAL AND METHODS

This study was carried out as a comparative study
between the classical Westergren method and new
modified microhaematocirt method for determination
of ESR. The setting was the clinical laboratory, Divi-
sion of Laboratory Medicine, King Chulalongkorn
Memorial Hospital. Eighty individual volunteer sub-
jects were included. For each subject, two methods for
ESR determination were performed. The first method
was the Westergren method1 as a standard method
and the second was the modified microhaematocrit
method.

The modified microhaematocrit method was the
new developed making use of microhaematocrit ap-
paratus. Microhaematocrit capillary tube (Terumo)
filled with venous blood already treated with antico-
agulant was set. One end is sealed with clay then it
was placed vertically for 1 hour. Special microhaema-
tocrit reading device was used in reading the percent-
age of sedimentation. Using the same method as read-
ing the haematocrit value, the packed red cell height
and the total height of the entire specimen was detect-

ed then a percentage value of the packed red cell as
percentage of sedimentation can be obtained. Eryth-
rocyte sedimentation rate was calculated by transfor-
mation to the Westergren tube scale (200 millimeter-
height) using the following equation: ESR=(1- per-
centage of sedimentation)x200. The unit of erythro-
cyte sedimentation by this method was millimeter per
hour.

The ESR for each sample was read and recorded
at 1 hour. All recorded data were collected, analyzed
and interpreted. Linear regression was performed in
order to assess significant difference in the ESR ob-
tained by the Westergren and modified microhaema-
tocrit methods.

RESULTS

All 80 samples were analyzed for ESR by the West-
ergren and modified microhaematocrit methods. The
data from this study are summarized in Table 1. The
comparison of methods plot modified microhaemat-
ocrit method (X) VS Westergren method (Y) gave the
least square linear regression equation of Y=0.996X
+ 0.77 (r= 0.99) (Figure 1). Precision analysis gave a
coefficient of variation below 3%.

DISCUSSION

Erythrocyte sedimentation rate1 is an important
laboratory investigation in medicine. Although it is a
non-specific parameter, it can help physicians diag-
nose and follow-up many diseases. Therefore, a num-
ber of methods for ESR determination have been per-
formed.

The Westergren method1-2 is accepted as the stan-
dard method in the present day but there are some
limitations to this technique. Firstly, it is an open me-
thod, therefore, practitioner have to contact the blood
specimen directly. In the present day, there are a num-
ber of blood-borne pathogens, which cause diseases,
especially hepatitis and HIV infection. The classical
Westergren erythrocyte sedimentation tube was a
large glass tube and washing for further use must be
done. Transportation of the tube must be careful. Ha-
zards not only from possibly damaged glassware but
also contaminated blood can be expected. Therefore,
it seems not applicable to the setting that blood borne
infection is rather high and it does not match the con-
cept of laboratory safety3.

In this study, a new modified microhaematocrit

Figure 1. Comparison of standard Westergren and modified
microhaematocrit method for erythrocyte sedimentation rate
determination.

Table 1.Characteristics of samples used in the study.

Assays Values
(millimeter/hour)

Westergren method 33.63±23.55
Modified microhaematocrit method 33.53±24.75
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still necessary.
This study is a pilot one in a specific laboratory

setting. Some variations of the test due to the setting
can be expected. Therefore, further studies in a multi
center should be performed.
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method was set and tested. This new method makes
use of simple apparatus, which can be easily available
in every laboratory. The microcapillary tube is easier
to use, required little sample to fill and fit for trans-
portable into field - work. Only a little amount of speci-
men is required for the test comparing to the classical
Westergren method. Therefore, it seems to be an in-
teresting method and can be used as a bedside test,
especially for the patients with limitation of blood availa-
bility as paediatric patients.

This study, revealed that usage this new technique
can provide very good correlation (r=0.99). There-
fore, it can be a potentially useful tool in performing
ESR determination especially in a setting where the
rate of blood�borne infectious diseases is rather high3.

However, there are still some limitations with this
new method. Firstly, it is also an open method, there-
fore, risk to the practitioner of contact with blood speci-
mens may occur while filling the collected blood into
the capillary tube, therefore, universal precaution is


