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Original article
Evaluation of portable hemoglobinometers for donors with

low hemoglobin levels

Tassaneewan Chueajetton’, Hataichanok Srivorakun” and Kanokwan Sanchaisuriya”
'Graduate School: “Centre for Research and Development of Medical Diagnostic Laboratories (CMDL), Faculty of Associated Medical

Sciences, Khon Kaen University

Abstract:
Introduction: Low hemoglobin (Hb) deferral among blood donors may result from the inaccuracy of screening
devices. Objective: To assess the accuracy of Hb determination using two hemoglobinometers among deferred
donors with low Hb levels. Materials and Methods: A total of 355 with low Hb levels were included in this study,
comprised of individuals who were screened by either the HemoCue Hb 301 (n = 178) or the CompoLab TM
(n = 177). Venous blood samples were taken and determined for Hb levels by an automated hematology analyzer
(Sysmex XS-1000i), which was the reference method in this study. Results: The average Hb level among all
study participants, as determined by the automated hematology analyzer, was 11.7+0.9 g/dL. The average biases
were approximately -0.01 g/dL for HemoCue Hb 301 and -0.34 g/dL for CompoLab TM. Statistical comparison
of performance parameters between the two devices for screening anemia (ie. Hb < 12 g/dL for female and
< 13 g/dL for male) revealed no significant difference. Conclusion: In comparison with the automated analyzer,
the average biases of HemoCue Hb 301 and CompoLab TM were within acceptable range, and the two devices
provided comparable performance for screening anemia among the study participants.
Keywords : @ Hemoglobin ® Anemia @ Blood donor @ Portable hemoglobinometer

@ Automated hematology analyzer

J Hematol Transfus Med. 2023;33:93-101.
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Table 1 Hemoglobin levels determined by two hemoglobinometers in comparison with an automated hematology

analyzer
Hb level (g/dL)*
Sample group Sex N p-value
POCT Automate
Screened by HemoCue Hb 301 Female 165 11.5 (10.9-12.2) 11.5 (10.7-12.3) 0.800
Male 13 12.3 (11.9-12.6) 12.6 (11.8-13.4) 0.184
Total 178 11.6 (10.9-12.2) 11.6 (10.7-12.5) 0.951
Screened by CompoLab TM Female 155 11.4 (10.8-12.1) 11.7 (11.0-12.5) < 0.001
Male 22 12.1 (11.3-12.8) 12.6 (11.9-13.3) 0.026
Total 177 11.5 (10.8-12.2) 11.8 (11.0-12.7) < 0.001
a = data are presented as mean (mean+SD)
1A: HemoCue Hb 301 vs Automate 1B: CompoLab TM vs Automate
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Figure 1 Bland-Altman plot showing agreement in Hb levels determined by automated hematology analyzer
(venous Hb) and two hemoglobinometers (fingertip Hb); (A): HemoCue Hb 301 vs. automated analyzer,

(B): CompoLab TM vs. automated analyzer
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2A: HemoCue vs Automate

y= 1007 +0913x
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141 »=0.67; p<0.001 °
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Figure 2 Relationship between venous Hb measured by automated hematology analyzer (venous Hb) and

fingertip Hb measured by two hemoglobinometers; (A) automated analyzer vs. HemoCue Hb 301, (B) automated

analyzer vs. CompoLab TM

Table 2 Prevalence of anemia among 355 deferred donors; categorized by sex and severity

Female (N = 320)

Male (N = 35)

Anemia® group

N Percent (95%CI) N Percent (95%CI)
All anemic cases 212 66.3 (60.8, 71.4) 23 65.7 (47.8, 80.9)
Mild” 165 77.8° 23 100°
Moderate® 46 21.7° - -
Severe’ 1 0.5° - -
No anemia 108 33.8 (28.6,39.2) 12 34.3 (19.1,52.2)

a = based on the Hb level determined by automated hematology analyzer; b = Hb = 11.0-11.9 g/dL for female, Hb =
11.0-12.9 g/dL for male; ¢ = Hb = 8.0-10.9 g/dL for both female and male; d = Hb < 8.0 g/dL for both female and male;

e = percent of total anemic cases
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Table 3 Agreement of Hb levels measured by two hemoglobinometers in comparison with an automated

hematology analyzer

Automated Hb

POCT-type POCT-Hb Total Performance characteristic
Anemia No anemia

HemoCue Hb 301 Anemia 98 29 127 Sensitivity = 77.2%
No anemia 29 22 51 Specificity = 43.1%
Total 127 51 178 PPV = 77.2%, NPV = 43.1%

Accuracy = 67.4%

CompoLab TM Anemia 93 48 141 Sensitivity = 86.1%
No anemia 15 21 36 Specificity = 30.4%
Total 108 69 177 PPV = 66.0%, NPV = 53.3%

Accuracy = 64.4%

POCT = point-of-care testing; PPV= positive predictive value; NPV= negative predictive value

Hb < 12 g/dL for female and Hb < 13.0 g/dL for male
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