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Fig. 1 The Astrim system and its analyzer

The Astrim unit is scanning finger vessels at left side, and
is connected to a PC-based analysis unit at right.
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Fig. 2 Schema of the Astrim probe
This schema is quoted from the reference 6. The LED is
used as a source of near-infrared light. The CCD Camera
obtains images of finger vessels by using near-infrared
light that passes through the finger.
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Fig. 3 A sample image of finger vessels scanned by As-
trim

The black lines are images of finger vessels scanned by
Astrim. These images of finger vessels are used to esti-
mate hemoglobin concentration.
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Measured by Astrim
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Hemoglobin concentration (g/dl)
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Fig. 4 Relation between hemoglobin concentration measured by Astrim and that by conventional methods
(n = 258).
The oblique line indicates the regression line. The correlation coefficient is 0.65.

Table 1 Hemoglobin concentrations measured by Astrim and conventional methods (Sysmex K-
4500 or HemoCue analyzer).

G Applicant Temperature Hemoglobin (mean +SDg/d) Correlation R
roup Number (C) . coefficient Significance
um Astrim K-4500/HemoCue

1 Room 43 22 1380+ 1.81 1350+ 143 0.72 NS

2 Mobile 73 26 14.29+1.24 1368 +1.07 0.71 NS

3 Mobile 86 24 14.66 +£1.52 14.69+1.38 0.65 NS

4 Mobile 56 12 1361223 1411+ 155 0.63 p < 005
Total 258 1419+ 1.73 14.08 £ 142 0.65 NS

NS: not significant
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Table 2 Comparison of the ability to donate blood as
determined by Astrim and by conventional methods.
The cut-off hemoglobin concentration for blood dona-
tion was 12.5 g/dl in both methods.

CONVENTIONAL METHODS
Blood Donation

g/dl T, NEF 2y THELZIMPANEZ T ¥ i Able to donate  Unable to donate ~ Total

1411 +155g/dl TH Y, WHOUEMBIC, = OB £ . 5 .
T, HEAEEROL HMRER 063 Tho 7 £z

(Table 1). <§ Unable 4 18 22
~ N [ 2 N == aa)

Table 2 i, 400mJ BRI OO FR ML W] 7524 545 5 % 0 58 Total 7 P 02

EINCEFL2b0TH A, BIMTEERILPA~NEZ 1
Y UEIE 125g/dl BLETH 22, HEHE, TA MY A
THWE LM ANEZTE UL Y 2 X v 7 A K-4500
FEANEF 2 THELMPAEZOE U EED
WM A EEE RO LD 1 PO EIRE

Cohen’s kappa coefficient: 0.65
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Fig. 5 ROC analysis (upper limit of hemoglobin concen-
tration)
ROC analysis showed that all blood donors whose hemo-
globin concentrations were over 14.6 g/dl as measured
by Astrim could theoretically donate blood.
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Fig. 6 ROC analysis (lower limit of hemoglobin concentra-
tion)
ROC analysis showed that all blood donors whose hemo-
globin concentrations were less than 11.4 g/dl as meas-
ured by Astrim could not theoretically donate blood.
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NONINVASIVE MEASUREMENT OF HEMOGLOBIN CONCENTRATION USING
A NEAR-INFRARED SPECTROSCOPIC IMAGING METHOD IS A USEFUL
METHOD FOR EVALUATING HEMOGLOBIN CONCENTRATIONS IN WHOLE
BLOOD DONORS

Toyohiko Honda, Tatsumi Uchida, Fumiko Kimura, Youko Fuke and Hidetoshi Imasaka
Kagawa Red Cross Blood Center

Abstract:

The Astrim system (Sysmex Co.) can measure hemoglobin concentrations in a noninvasive manner using the
near-infrared spectroscopic imaging method. We measured the hemoglobin concentration of 258 applicants for blood
donation using the Astrim and conventional methods at the same time. Results showed a good correlation between
concentrations measured by Astrim and the conventional methods at an ambient atmospheric temperature between
22C and 26 (202 applicants). In this condition, there was a good correlation between the ability to donate blood as
determined by Astrim and that by conventional methods. However, at ambient temperatures below 20C (56 appli-
cants), hemoglobin concentration could not be obtained correctly by Astrim as has been reported previously. ROC
analysis revealed that noninvasive hemoglobin concentration measurement can determine the ability of blood dona-
tion in about half of cases. In conclusion, noninvasive hemoglobin concentration measurement by Astrim is a useful
method for blood donor selection. This noninvasive method can avoid the side effects of needle stick such as VVR or

nerve injury.

Keywords:
noninvasive measurement of hemoglobin concentration, Astrim, near-infrared spectroscopic imaging method,

hemoglobin concentration, pre-donation blood test
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