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Original Article
Evaluation of Capillary Hemoglobin Measurement from Portable

Hemoglobinometers in Blood Donor Screening

Nampeung Anukul,' Ratchadaporn Sombatmai,' Nipapan Leetrakool,” and Prakai Somphan®
'Division of Transfusion Science, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University

“Blood Bank Section, Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine, Chiang Mai University

Abstract:

Background: Hemoglobin measurement is an important step in blood donor screening for the safety of blood
donors and to obtain good quality blood components. Objective: This study aims to compare the accuracy of
two brands of same principal portable hemoglobinometers to an automated blood analyzer. Materials and Methods:
Capillary and venous blood samples were collected from 223 prospective blood donors. Hemoglobin measurement
of capillary blood was performed by portable hemoglobinometers, Hemocue®Hb 301 and Hemochroma Plus, and
that of venous blood was performed by BC-3000 Plus automated blood analyzer. Results: A good correlation
between three methods was observed but hemoglobin values from Hemochroma Plus (r = 0.9114, ICC = 0.920)
were closely correlate to that from the automated blood analyzer rather than Hemocue®Hb 301 (r = 0.9064, ICC
= 0.884). Capillary hemoglobin values were higher than venous hemoglobin values. The mean difference of
hemoglobin values analyzed by Bland and Altman plots between Hemocue®Hb 301 and the automated blood
analyzer was 0.84 g/dL, between Hemochroma Plus and the automated blood analyzer was 0.39 g/dL and between
Hemocue®Hb 301 and Hemochroma Plus was 0.46 g/dL. Conclusion: Although hemoglobin values measured
by portable hemoglobinometers correlated to an automated blood analyzer, the variation of those values was
observed between brands. Therefore, the awareness in such differences when using portable hemoglobinometers
especially in donors who have hemoglobin level at the minimum requirement of passing the donation criteria
should be concerned.

Keywords : @ Hemoglobin ® Hemoglobinometers ® Donor screening ® Blood donation
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Iaﬁmé’miuﬁ@slmﬁﬂszmﬁu%mﬂiaﬁmﬁv’wmvl,é’mamsmm
Faugmslss Table 1 lnamsindneieos HemoCue®Hb
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Table 1 Hemoglobin concentration in 223 volunteers determined by different analyzers

Type of analyzer

Hemoglobin concentration (g/dL) (mean + SD)

Male (N = 138)

Female (N = 85) Total (N = 223)

HemoCue®Hb 301 15.16 + 1.33
Hemochroma Plus 1467 £1.07
Mindray BC-3000 Plus 14.37 £ 1.32

1330 £ 1.04 1450 £ 1.54
13.02 £ 0.90 14.04 £ 1.27
12.27 £1.01 13.64 £ 1.65

J Hematol Transfus Med Vol 28 No. 2 April-June 2018



mathsiumieraiaemdlilnaduannidaatmeii 125

Table 2 Comparison of a number of pass and fail prospective blood donors screened from two hemoglobino-

meters and the automated analyzer

Hemoglobinometers Automated analyzer
Male (N = 138) Acceptable (N = 122) Unacceptable (N = 16)
HemoCue®Hb 301 Pass (N = 131) 121 (92.36%) 10 (7.63%)
Fail (N =7) 1 (14.28%) 6 (85.71%)
Hemochroma Plus Pass (N = 131) 120 (91.60%) 11 (8.40%)
Fail (N =7) 1 (14.28%) 6 (85.71%)
Female (N = 85) Acceptable (N = 33) Unacceptable (N = 52)
HemoCue®HDb 301 Pass (N = 68) 33 (48.53%) 35 (51.47%)
Fail (N = 17) 0 17 (100%)
Hemochroma Plus Pass (N = 62) 33 (63.22%) 29 (46.77%)
Fail (N = 23) 0 23 (100%)
A)
19
18 y=1.0132x- 1.1241 'S
17 R?*=0.8216
~ 16 R =0.9064 °
o
B 15
Q
14
3
£ 13
]
=~ 12
11
10
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10 11 12 13 14 15 16 17 18 19
Automate analyzer (g/dL)
B)
18
y =0.702x + 4.4585
17 = ®
R* =0.8307
16 R=0.9114 .
-
% 15
® 14
§
£ 13
3
E 12
X [ ]
11
[ ]
10 L]
9
9 10 11 12 13 14 15 16 17 18 19
Automated analyzer (g/dL)

Figure 1 Correlation analysis between venous hemoglobin levels measured by the automated analyzer and
capillary hemoglobin levels measured by two hemoglobinometers. A) HemoCue®Hb 301 vs. automated analyzer

and B) Hemochroma Plus vs. automated analyzer
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Table 3 Analysis of intraclass correlation coefficient for determining inter-rater reliability between pairs of three

hemoglobin measurement methods

Intraclass Correlation Coefficient (ICC)

Pairs of methods

95% Confidence Interval

Icc*
Lower Bound Upper Bound
HemoCue®Hb 301 vs. automated analyzer 0.884 0.168 0.926
Hemochroma Plus vs. automated analyzer 0.920 0.834 0.954
HemoCue®Hb 301 vs. Hemochroma Plus 0.934 0.727 0.972

*Two-way mixed effect model was used where subject effect was random and rater effect was fixed

J Hematol Transfus Med Vol 28 No. 2 April-June 2018
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Figure 2 The differences of hemoglobin values between pairs of hemoglobin measurement methods by Bland
and Altman plots. A) HemoCue®Hb 301 vs. automated analyzer, B) Hemochroma Plus vs. automated analyzer

and C) HemoCue®HDb 301 vs. Hemochroma Plus
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