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Abstract: An investigation aimed to describe the
quality of hemoglobin analysis was carried out in the
city of Kaunas, Lithuania. Twelve different labs
within the city where included in the study. The
results indicated that some labs had reasonably good
quality of the Hb-analysis while other laboratories

had problems that could be related to

zero

hemolysis while the modified Drabkin's reagent
adopted as ICSH standard only needs 3 min. [3].
Another difference is that the USSR reagent is

missing

a non-ionic detergent for

decreasing

turbidity in the samples.

adjustment and calibration procedures. Some labs

RESULTS

showed a variance in the analysis results which may
indicate general problems with analysis procedures.
The fact that labs in Lithuania use reagent and Hb-

The results from the distribution of I20 blood
samples with l0 different Flb-values to different

standars according to USSR standard was
considered. Different sources of error in the analysis
procedure was identified and their possible influence
on the results were discussed.

When Lithuania gained independence 1991, a lot
of relations and structures belonging to the USSR
system was broken. This affects practically all
sectors in the society. The health sector is not an
exception and certainly not the organization for
maintaining hospital equipment and for assuring

the quality of analyses and measurement results.

Many physicians testified that they had
experienced a big variance in the Flb-values
received from the labs and that they distrusted the
lab reports. It was therefore of great importance to
investigate the situation, and to propose possible
improvements.

MATERIAL AND METHODS
Venous blood samples were collected in EDTA
prepared sample tubes from 8 patients. Two
samples were diluted with Aq. dest. to increase the
range of Hb-values. The hemoglobin concentration

in the different samples varied then from 60 to
139 glL. The blood samples were divided into
subsamples which were sent to 12 different labs
and analyzed on 12 different Hb-photometers (11

EKSMA mod. MF 1020 made in Lithuania and I

from the

1.

L Results from blood samples with ten
different [Ib-values, analyzed on twelve HbTable

photometers at different labs.

INTRODUCTION

Swelab Hemometer made

labs in Kaunas city is shown in tab.

in

Flb-analyses

Sweden). The results

were collected

and

statistically evaluated.

The reagent for Flb-analyses used in Lithuania
follows USSR standard []. This reagent differs,
however, from that recommended by the
International Committee for Standardization in
Hematology (ICSFI) [2]. The Flb-reagent defined by

the USSR standard is similar to the original

Drabkin's reagent and needs about 15 min. for
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The results showed coefficients of variation (CD
ranging from 3.5 to 8.OVo. These figures can be
compared to the established norms on [Ib-analysis
based on the ryanmethemoglobin method, where
the CV is expected to be about 2Yo if the analyses

are made on one Hb-photometer[4].
Tabte 2 shows the linear equations resulting from
regression analysis applied on data from each lab.
Ideally the equations should have a zero intercept
and a tangent with value one. An intercept

differing from zero indicates problems with zero
adjustment. The value of the tangent depends on
calibration. A Hb-photometer with misadjusment
of the zero point and correct calibration will have a
tangent value differing from one, in order to obtain
correct values close to the point of calibration.

From the results we can identi$ labs with
comparatively good results as for example lab M
and N. Intercepts differing substantially from zero,

as for example

in lab E and F indicate problems
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with zero adjustments. Calibration problems may

be suspected at the labs B and K since
reglession line deviates substantially from

the
the

correct values in the vicinity of the point where the
Hb-photometer should be calibrated. Lab H and K

have lower correlation coeffrcient, mirroring a
comparatively high variance in the analysis results.
This may indicate general procedure problems.

Table 2. Regression analysis of Hb data from each
lab.

Lab.

Reg. coeff.

Corr.

A

4.37 + 0.94x

coeff.
0.99

B

10.90 + 0.80x
-10.33 + 1.10x

C

0.99

-4.45 + 1.04x

0.99

E

16.58 + 0.83x

0.98

F

-15.19 +

l.l4x

0.99

in one tlb-photometer and the results
showed values deviating up to 9Yo from nominal
I50 g/L. Fortunately these ampoules are normally
standard

not used for calibration, but only the fact that these
ampoules are supplied together u.ith the reagent to
the different labs constitutes a risk that somebody
will use this standard for calibration. The EKSMA
Hb-photometer have a glass filter for calibration.
These glass filters have better accuracy but still we

found among the participating labs, glass filters
deviating up to 40Ä from its nominal value before
cleaning. Dust and dirt on the glass filters increase
the absorbance corresponding to 2 to 4 gtL and
cleaning of the glass filters improved the results,
but still three of seven glass filters showed 2 to

0.98

D

2. Systematic errors between Flb-photometers may
also depend on the calibration. To investigate this
we collected 1l ampoules with llb-standard from
different labs. The Flb-standard is supplied together
with the reagent. We analyzed these ampoules of

3.5o/o

deviation from its nominal value.

There is of course also a possibility that the staff

H

6.37 + 0.99x

0.95

K
L
M

2.50 + 1.06x

0.95

-2.66 + 1.08x

0.99

don't perform the calibration and zeroing
procedures careful enough. The fact that the labs
have no written procedures to follow may cause

-2.L5 + 0.98x
-1.03 + 1.01x

0.99

variations

N

0.99

procedures at different labs.

R

-4.35 + 1.00x

0.99

It is seen that the variance in the analysis results
are higher than necessary. Adding the fact that Hbanalyses in Lithuania mainly are taken by capillary
samples while our investigation was made on
venous samples, one can conclude that the variance
presented in our investigation is underestimated,
since capillary samples introduce further sources of
erTor.

We have analyzed possible sources of error
contributing to the results above. These sources of
error are discussed below:

for

zero adjustment of the instruments at all labs. The

EKSMA Hb-photometers are nonnally adjusted to
zero by leaving an empty space between light
source and photo sensor. The cuvette is kept dry,
put upside-down on a piece of gauze between
measurements. With this routine there is a risk that
the inside of the cuvette will be covered by
materials which may affect the absorbance. An
alternative method is to always leave the cuvette
filled with Aq. dest. and use this Aq. dest. filled

cuvette

for

photometer.

adjusting

the zero on the

zeroing

3. Variance in the results can have many different
origins. The precision of pipettes and automatic

DISCUSSION

l. It is important to have a coilrmon routine

in the calibration and

dispensers and how carefully the preparation of the
sample is done etc. Investigations of these sources
of error remains still to be done.

Lithuania's ambition to be a member of EU will
probably implicate that Lithuania soon must adopt
the ICSH standard for Hb-analysis. This will be an
advantage since traceable Hb-standards with well
defined accuracy is available as a part of that
standard. For maintaining the quality of the FIbanalysis it is of great importance that the labs in

Lithuania follows international programs for
quality assurance.
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