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Abstract:

This study was carried out on thirty normal sulgect order to evaluate (Apel
Hemoglobin meter HG-202) for the estimation of ld@moglobin level.

Two processes where used for evaluation, the irshe systematic error to
determine the accuracy of the device by comparisdh the standard device (the
Sahli's) and the second process is to test thenamdror or reproducibility of Apel.

The results of this study indicate that valuedHbf measured by Apel HG-202
were slightly higher than that measured by Saiméshod (p<0.005)

And the result of random error test indicate timat Apel HG-202is reproducible
device which is proved by using the statistical atogun (2SD/mean x100%) to
determine 95% tolerance limit of the device whioldicate that the device is greatly
reproducible.

Introduction:

The electronic techniques have been wids@dun clinical practice. Most of these
electronic techniques carried out by using differgqpes of automatic electronic and
computerized devices for the measurement of variphgsiological and clinical
variables. But it is very important to evaluatesth@utomatic instruments before using
it in clinical practice or in researches.

Two processes have been used to eeatust automatic electronic device: the
first is to determine its systematic error (accyratdevice) and the second process is
to test its random error (reproducibility). Theseqesses of evaluation have been used
to evaluate different automatic and electronic desisuch as measurement of cardiac
output by a single breath method (1), measuremeéritiomd pressure by automatic
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computerized blood pressure machine (2, 3), esomadf blood glucose level by
electronic monitor device (4), estimation of difet blood parameters by MS9
hematology device (56), measurement of lung function test by Discor(#jahd
evaluation of spirolabll for the measurement ofgdnnction test(8) .

This study was carried out to evaluate Apel hdoilmg meter which is used to
measure blood hemoglobin level in normal subjectd @ patients with various
hematological diseases.

Materials and method:

This study was carried out on thirty nafrhealthy subjects there age range (20-
40 years) with mean +S.D. (31.40+7.37year) in ortterevaluate Apel hemoglobin
meter HG-202 (produced by Apel Co.,Ltd. Kawagu&ajtama,Japan)By comparison
with standard technique for measurement of hemagltdyel in blood which is the
Sahli (made by Marienfeld co., Ltd, Germany).

The measurements where made by taking¢4Blpod sample from volunteers,
Then blood hemoglobin level test was done by twéhods: first Sahli's method using
20 pt blood sample, and the second test by Apel hemagloigiter using the second 20
ue blood sample. All the measurements were made anhib@ites of a steady state
(steady state mean that the heart rate in congeaminute changing by less than 3beats
/min.) (3).

Two processes were made for the evaluation Apeblgéohin meter:-
1. Systematic error

In order to determine the accuracy of Apel hemoglabeter, a comparison was
made between the estimates of Hb performed by ukengtandard Sahli's method with
that measured by Apel hemoglobin meter. Then a eoisgn was made between the
estimates of Hb made using Sahli's method with diafpel hemoglobin meter on
thirty normal subjects.

2. Random error

Thirty normal subjects were involved in this td3uplicate estimates were made
for each subject by using the Apel hemoglobin m#ten the paired differences of each
two estimates was determined in order to testepeoducibility or repeatability of this
device and using 95% tolerance limit by the staasequation:
2SD/mean x100 % (9).

Result
The result of this study concerning the evaluaisoas follows:
1. Systematic error

Comparison have been made between values of HB haeasured by Apel
hemoglobin meter with that measured by the stan&adli's method on the same
subjects.
The results of this comparison indicate that valoesib measured by Apel HG-202
were slightly higher than that measured by Satméshod

(p<0.005)(Table 1, figure 1). The regression analgsthe estimates of Hb level made
by Apel hemoglobin meter and that by Sahli's metstoalving a significant correlation
in relation to line of identity as shown in figuze
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Table-1-Evaluation of Apel hemoglobin meter (systeatic error)

parameter Apel hemoglobin meter Sahli's | difference| P value
method
HB 13.16 12.41 0.28 | <0.005
+ + +
1.57 1.55 0.45

Hemoglobin (gm/dl)
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fig.1 comparison between Sahli's method &Apel
HG-202 reading regarding Hb




Kufa Med.Journal 2010.VOL.13.No.2

=Y
[e2]
L

y =1.0058x + 0.6809

N
i
L

B e
® o N
L L L

Apel hemoglobin meter HG-202 (gm/dl)
(2]

O - T T T T T T T T
0 2 4 6 8 10 12 14 16

Sahli's method (gm/dl)

Fig.2 comparison between values of hemoglobin levelade by Ape hemoglobin
meter with that measured by Sahli's method.

Note:-the doted line is line of identity (line of @ change).
-the solid line is the regression line.
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Fig.3: comparison between values of Hb measured b&pel hemoglobin meter
(random error).

Note:-the doted line is line of identity (line of @ change).

-the solid line is the regression line.
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2. Random error
To test the reproducibility of Apel hemoglobmeter, a duplicate estimate have
been made in Apel hemoglobin meter on 30 normaljestd and then a paired
difference between each two estimates have beer,mraad taken 95% tolerance limit
by taking:
2SD/mean x 100%
As shown in table 2

Table-2-Evaluation of Apel hemoglobin meter (randomerror)

parameter Mean| Mean of paired| Standard 95%Tolerance| P
value differences | deviation limit value
Hb 13.16 0.28 0.45 6.8% N.S
+
1.55

N.S= not significant

Discussion:

The results of this study indicate that values of Heasured by Apel HG-202 where
slightly higher than that measured by Sahli's matho

(p<0.005).

However, many investigations shown that the cyamgthemoglobin method
(the method employed by Apel HG-202 hemoglobin megeves different values of
hemoglobin percent of the same subject when measyr&ahli's method?).

Also the regression analysis of estimates hemogltadyel indicates that there is
significant correlation in relation to line of id#tly. This means that Apel hemoglobin
meter HG-202 is an accurate device and can be tosattasure hemoglobin level in
blood (" '9,also the increase in value of Hb measured by Af®+202 hemoglobin
meter could be due to visual bias and digital pesfees.

The random error which test the reproducibilityAdel hemoglobin meter HG-
202 was made by taking the differences betweers phiestimates of hemoglobin level
in consecutive measurements in Apel hemoglobin midte-202, thus the standard
deviation of the differences between the pairsesiilts gives a measure predominantly
of the errors of the Apel hemoglobin meter HG-288 would not be greatly influenced
by variation of hemoglobin leved)(

The 95% tolerance limit which is calculated by rakevo standard deviations
divided by mean of estimated value multiplied byo%0(2SD/mean x100%)(The
95% tolerance limit of Hb is 0.26%.

In conclusion Apel hemoglobin meter HG-202 is siepgortable, easily handling
device; it is reproducible and accurate deviceliermeasurement of blood hemoglobin
level in normal subjects and in patients.
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