ProbpuctEvaLuaTiON

Evaluation of the Ves-matic
20 - An automated system for
the determination of the
Erythrocyte Sedimentation
Rate.

The Ves-matic 20 is an automated analyzer for the determination of the
erythrocyte sedimentation rate. It has been evaluated in the department of

hematology at the Princess Iman Research and Laboratory Sciences Center to

establish whether it can replace the manual method currently in use, which
employs disposable tubes (Sediplast LP/ Italiana), based on the Westergren

method.

" Introduction

Attempts fo assign diagnostic signifi-—

cance to the ESR date from the early
studies of Fahraeus'"! who explored the
possibilities of using the ESR as a test
for pregnancy in 1921; in the same
year Westergren recognized a relation-
ship between the degree of sedimen-
tation and the clinical activity of tu-
berculosis @,

In 1924 Westergren published a
paper® where the technique for the
red cell sedimentation reaction was
described and since that time the tech-
niques for determining the ESR have
changed little over the years, with the
choice of the Westergren method by
the International Council for Stand-
. ardization in Haematology ", followed
by guidelines allowing for the use of
alternative ESR techniques, provided
that the Westergren method is adopted
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as the reference .

Before 1985 we, in the Department
of Hematology at King Hussein Medi-
cal Center, used the original Wester-
gren method employing the 300 mm
long glass tubes. After 1985, we
started to use disposable plastic tubes
(Sediplast) manufactured by LP
Italiana SpA which are based on the
original Westergren tubes.

The increased awareness of biohaz-
ard risks for the laboratory staff and
the need for modern automated meth-
ods which can provide less contact
with blood, automated mixing of the
samples, and reading of the results,
led us to evaluate different automated
instruments in an attempt to replace
the manual method currently used.

We had the opportunity to evaluate
the Diesse Ves-matic 20, which was
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supplied by the representative agent
in Jordan and the objective of this
study was to evaluate the performance
of the Ves-matic 20, in order to estab-
lish whether it can replace the manual
routine method.

Materials and methods

Instrumentation

The Ves-matic 20 is a bench fop
analyzer designed to measure the
erythrocyte sedimentation rate in 20
blood samples at the same time and
to provide results of sedimentation
vithin 20 minutes.

It uses specially designed evacuated
plastic tubes (Vacu-tec), containing
sodium citrate as anticoagulant, to
draw 1 ml of blood. The tubes are the
key component of the system. as they
double as collection tubes and test-
ing cuvettes.

The tubes fit in a special holder plate
to keep them at an angle of 18 degrees
to the vertical. the sample holder plate
is turned 90 degrees on its axis, and
rotates by means of the shaft to en-
sure a homogeneous mixing of blood
and anticoagulant for about 5 min-
utes. After the mixing phase. the sam-
ple holder plate returns to its original
position and an infrared diode sensor
checks the original level of blood in
_the tubes and, after 20 minutes of
static sedimentation. records the new
height of the red cells column. The
results are given after mathematical
correction for the decrease in the blood
column height, and are referred to the
standard temperature of 18 °C (op-
tional selection) as described by
Manley®, The results are printed on
58 mm thermal paper by means of a
buili-in printer or transferred to a per-
sonal computer 7.

Precision studies
The precision of the system was de-

termined on 10 replicate ESR meas-
urements on eight patients known to
have low. intermediate, and high ESR
results.

Correlation studies

Correlation studies were performed
comparing the ESR results on 249
venous blood specimens tested by
both the Ves-matic 20 and the manual
routine methods.

Agreement studies

Agreement studies were done to as-
sess differences between the two
methods as described by Bland and
Altman ¥, plotting the ESR results of
each single blood specimen obtained
by the routine method taken as the
reference against the difference be-
tween the reference and the Ves-matic
results.

The limits of agreement were calcu-
lated by estimation of mean differ-
ences (-d) and the standard deviations
of differences (SD). The limits of agree-
ments will be -d + 25D.

Time stability

It is well known ¥ that blood samples
for ESR must be tested within three
hours from collection if they are kept
at room temperature. Should the
analysis be delayed, samples must be
stored at 4°C, not exceeding 24 hours
from the collection time.

To study the effect of storage in
Vacu-tec tubes on the stability of
blood, 218 samples were collected and
their ESR was determined. These sam-
ples were divided in two groups: the
first group (93 samples) was stored at
room temperature, while the second
group (125 samples) was stored in the
refrigerator. After 24 hours, the ESR
was determined again on the samples
of both groups; samples of the second
group were allowed to reach room tem-

perature before performing the test.
The results were compared with the
previous determination.

Reference ranges

Normal values were established on
267 apparently health persons, 155
males and 112 females by both rou-
tine and Ves-matic 20 methods. They
ranged in age from 24 to 37 years and
had no known active disease. As ESR
rithms, then means. standard devia-
tions, and the upper limits were cal-
culated. Antilogarithms of those val-
ues were then used.

Results

Table 1 shows the results of precision
studies performed on 10 consecutive
measurements in eight different blood
samples. Coefficients of variation dem-
onstrated good results concerning pre-
cision.

High correlation between the Ves-
matic 20 and the routine method was
obtained with a coefficient of correla-
tion (r) of 0.99 (Fig.1).

Agreements between the results ob-
tained by the manual method and the
Ves-matic 20 method are shown in fig-
ure 2. The results obtained with the
routine method were plotted against
the difference between routine method
and Ves-matic. There was a very slight
tendency to false high results (bias =
0.88 mm/hour), although the differ-
ence was practically of negligible mag-
nitude.

The effects of storage of blood in
Vacu-tee tubes on the ESR results are
shown in table 2. After a period of 24
hours a drop in all the results was
observed with a minimal difference
when the tubes were stored under re-
frigerated conditions (4°C), and al-
lowed to return to room temperature
before reanalysis.

Tabte 1. Coefficient of variation (CV) for 10 replicate ESR measurements on each of
eight patients using the Ves-matic 20 instrument.

Sample1  Sample 2
13.8
1.03
7.48

20

Sample3  Sample4  Sample 5
57.8
413

7.14

135.2
6.40
4.73

11.6
0.69
6.02

Sample6  Sample7  Sample 8

85.8 34 76

1.88
248

1.70
5.00

2.78
3.24
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Table 2. Variation in the ESR determination 24 hours

from the determination

Method
Mean (baseline)
Measurement after | 22.8
storage at 4 °C,
allowing to return to

room temperature

Results of ESR, mm/h

Mean (24 hour) Mean (0 h - 24 h)
214 1.4

Difference in ESR, mm/h

Statistical Significance

Range

-Tto 14 P<0.001

Measurement after
storage at room
temperature

Table 3 demonstrates the reference
ranges by the two methods. No differ-
ences between the two methods were
found, except in females in whom the
upper limit values by the Ves-matic
20 was higher than by the routine
manual method.

Discussion

It was recommended by the manufac-

turer to compare the results of Ves-
matic 20 with the International Com-
mittee for Standardization in Haema-
tology (ICSH) procedure. As we wish
to replace the manual method cur-
rently in use by a safe, automated
method, the authors compared the re-
sults obtained by the Ves-matic 20
with the manual method which em-
ploys disposable ESR tubes (Sediplast
LP [taliana). This latter method was

-13 10 36 P<0.001

evaluated previously in this laboratory
with the (ICSH) method 15 years ago
and found to correlate with the stand-
ard Westergren method (not published).
The Ves-matic 20 provided precise
results over a range of ESR values, as
previously obtained by others ©.
Vacu-tec tubes showed high corre-
lation with the routine manual
method, and the ditferences between
the two methods were minimal and of

Ves-matic system: The evolution still goes on

Ves-matic 30

ESR determination in only 10 minutes using 1 ml ofblood
7 complete automation

e
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Figure Legends

Figure 1 - Linear regression analysis of the comparison between Reference method and Ves-Matic.

The coefficients of the equation y = 8 + bx are a = 1.54 and b = 0.88. The correlation coefficients is r =

0.587

Figure 2 — Biand and Altman analysis of the comparison between Reference method and Ves-Matic
The bias is -0.8, the limits of agreement are from -11.2 to 8.4,
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no clinical significance. Those results
closely met the results obtained by
others "'V who evaluated the same
analyzer.

Minimal differences on repeat test-
ing were obtained when the blood
samples were stored at 4°C for 24
hours and allowed to return to room
temperature before analyzing the
specimens, whereas the maximal dif-
ferences were obtained in the meas-
urements after 24-hour storage at
room temperature. This was
probably due to a marked
erythrocyte swelling, which
caused decreases in the ESR
value, as proposed by Bull and

40 50 120 150

Reference method

those published in the literature 19,
while they differ for females: this may
be due to the range of ages used in
the above cited paper, that was dif-
ferent from that used in the present
work.

Conclusion

In the clinical practice, different ESR
ranges have been established for
screening, predicting and monitoring

the activity of many diseases
11914151617 The Ves-matic 20 showed
precise and accurate results on all of
the ESR ranges, thus ensuring a high
degree of reliability.

We recommend the Ves-matic 20 to
replace the manual method. This
method can improve the quality con-
trol, reduce the bichazard risks. and
improve the speed of results, thus
making ESR tests simpler in labora-
tory work.

Table 3. Reference ranges of ESR (mm/h) by manual and
Ves-matic 20 methods.

Braislford "#. Blood samples
collecied in Vacu-tec tubes can
therefore be stored at 4°C and
tested for ESR within 24 hours
without any appreciable differ-
ence in the expected result,

The results of storage at 4 °C
were better than others ob-
tained ™, but also of no particu-
lar importance from the clini-
cal viewpoint.

The normal ESR values ob-
tained with the Ves-matic 20
for males compare well with

Manual method

Mean SD

Total
Female
Male

Ves-matic 20

Total
Female
Male

ConflIntery

461054
6.2t07.7
451055

6.6t07.4
9310 10.7
6.5t07.5

Limit

Up to 11
Upto 13
Up to 11

Upto 11
Upto 16
Up to 11
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Preparations for MEDICA/ ComPaMED 2001

Very good registration figures - exhibi-
tors from around the globe will be
hoisting the colours in Diisseldorf

Preparations for the global No. 1
medical fair - MEDICA -, 33rd World
Forum for Doctors' Surgeries and
Hospitals (21% - 24™ November 2001),
are in full swing! Bookings are look-
ing very dood. Net space rented to date
totals 113.000 m? (last year: 108,000
m_). Messe Diisseldorf GmbH as or-
ganiser is forecasting that the trade
show will draw around 3,500 exhibi-

now in top gear

tors and over 120,000 visitors.
While registrations by German ex-
hibitors are on a par with last year's
high level for the same booking pe-
riod, international demand for space
has soared. Horst Giesen, Messe
Diisseldorf's MEDICA Project Direc-
tor, traces the reason why: .Last year
we welcomed many new exhibitors.
who started with small stands, did
well, and are now all set to hoist the
colours in Diisseldorf. And many
newly merged companies will be high-
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lighting their new scale and
strengths.” MEDICA will cover the
entire spectrum of out-patient and in-
patient care.

MEDICA/ComPaMED 2001

Press Office

Messe Dusseldorl GmbH

Martin-Ulf Koch

Kerstin Schmidt (Assistant)

Tel.: +49(0)211/4560-444 /-549

Fax: +49(0)211/4560-8548

E-mail: KochM@messe-
duesseldorf.de
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