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Abstract: The erythrocyte sedimentation rate (ESR) is a nonspecific screening test to
assess elevations of acute phase proteins that occur in various acute and chronic
diseases. The aim of the study was to compare the ESR values by automated analyzer
against the standard Westergren’s method. The comparison was done among 450
patient’s samples. In which 90 samples showed high degree of difference because of
high ESR values and 180 samples showed low degree of difference because of low
ESR values. The conclusion was automated ESR estimation helped a lot in
measurement of ESR values in short time, but marked difference of ESR values
shown in high ESR values.
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INTRODUCTION

The erythrocyte sedimentation rate (ESR) is a straightforward, inexpensive,
but nonspecific screening test to assess an inflammatory or acute phase response [1].
The reference method to determine the ESR is based on the Westergren method [2,3].
ESR can be effective in determining prognosis in chronic diseases like Rheumatoid
arthritis, Hodgkin’s disease and prostatic cancer [4-6]. The greatest advantage with
the automated ESR analyzer is that it can give the ESR readings of 10 patients within
30 minutes with all the temperature corrections at 18°C using infrared barriers. The
selected method of the International Committee for Standards in Hematology for
measuring ESR is that of Westergren [7]. Recently, a number of new automated ESR
methods have become available which offer results within 25 to 30 minutes of

MATERIALS AND METHODS

In the Present study The Westergren’s ESR
reading at 1 hour correlated with 30 minutes reading of
automated analyzer. The present study is a cross-
sectional study which is done on routine haemogram
samples for a period of one month in 2017. From the
time of blood collection all the 450 patients samples
were processed within 2 hours of collection. Samples
were collected from all the patients from both male and
female patients of all age groups. Samples were
collected from the antecubital vein using a 5-ml
disposable syringe with 24G needle under all aseptic
precautions. Four millilitre of blood sample was drawn
in the two special 2-ml EDTA vacutainers containing
1.5 mg/ml of EDTA and mixed immediately five to
eight times.

In manual method of ESR estimation Glass
tube with length of 230 mm and bore size of 2.5 mm
which is opened at both ends was used. The pipette was
filled with K3 EDTA anticoagulated venous blood to a
height of at least 200 mm and the sedimentation

venepuncture, combined with the added benefit of reduced operator workload [8,9].

occurring at 60 minutes from the beginning of the test
was noted in mm/hour.

In automated method the blood was drawn into
special vacutainers of auto analyser which has the
advantage of giving the results of 10 samples in 30
minutes which is equivalent to 1 hour Westergren’s
reading, with all the temperature corrections at 18°C
using infrared barriers.

RESULTS

Out of 450 patient’s samples which were taken
for study over a period of one month, 279 showed
abnormal values of ESR and 171 showed normal
values. Out of 270 abnormal ESR values 72 samples
showed higher values of ESR that is more than 50
mm/hr and 198 samples showed lower abnormal values
of ESR that is less than 50 mm/hr. Table 1 shows the
distribution of number of patients according to the ESR
value.

While there appears to be a linear relationship
between the automated and manual methods, there was
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a large degree of difference which increased with the
level of ESR. It is of concern that there were 72 patient
sample results which were markedly elevated when

measured by the manual method but were classified as
being with low rise and a few within the normal range
by the automated method.

Table-1: Showing the number of patients according to ESR values.

ESR Values More than 50 mm/hr Less than 50mm/hr Normal Values
Total number of patients 72 198 180
DISCUSSION manual Westergren’s method which is the gold standard

Westergren’s method is the gold standard
technique for measuring ESR. However, it has many
disadvantages like rise in blood borne diseases such as
Hepatitis B, HIV etc, which are prevented by using an
automated analyzer.[10] Though the automated
analyzer techniques has more benefits in terms of
reduction in the processing time, reduced biohazard
risks and results within 30 minutes, but it is essential to
validate and evaluate these equipments against the
standard Westergren’s method to enable routine.

Automated ESR analyzer is a newly developed
automated method which can give the ESR readings in
30 minutes (equivalent to 1 hour Westergren’s) of 10
patients with all the temperature corrections at 18°C
using infrared barriers [4]. Newer automated systems
for measuring ESR have shown comparably good
agreement results enabling their use in clinical
laboratories with a high workload as well as for
emergency laboratories [11,12]. In the present study we
used the similar analyzer for automated ESR estimation.
The results obtained with the automated technique were
compared with the gold standard manual Westergren’s
method.

The measurement of ESR is an important
investigation in the diagnosis and monitoring of
treatment. We should keep in mind that the automated
device evaluation is important because the errors in
values may affect the patient management. There was a
large degree of difference between automated method
and manual method when the ESR values are high. It is
of concern that there were 72 patient sample results
which were markedly elevated when measured by the
manual method but were classified as being within low
rise in ESR and a few samples showed normal range by
the automated method. The reason for the discrepant
results is notknown, but repeat samples and analysis
revealed the automated result to be inconsistent.

The ESR is affected by factors such as packed
cell volume and plasma albumin, globulin and
fibrinogen concentrations [13]. Because there is no
visual confirmation of results produced by the
automated ESR analyzer, an error with the photocell
reading of the plasma or red cell interface would be
unlikely to be detected and an erroneous result could be
reported. Taken together with the risk of the new
automated ESR analyzer method significantly
underestimating the true result, replacement of the

technique for measuring ESR cannot be recommended.

CONCLUSION

To conclude the automated ESR estimation
helped a lot in measurement of ESR values in short
time, but marked difference of ESR values shown in
high ESR values. The Westergren’s manual method in
measurement of ESR is recommended.
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