HX
Lab Med Online

Vol. 3, No. 3: 131-137, July 2013
http://dx.doi.org/10.3343/lm0.2013.3.3.131

bl

X|Cradols

. 8)Y (0

Mindray BC-6800 Ats& =417 2] KR E7I
Evaluation of the Mindray BC-6800 Complete Blood Counts Analyzer
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Background: The BC-6800 (Mindray, China) is a recently developed hematology analyzer that utilizes ‘SF Cube Technology’ to improve the reli-
ability of complete blood counts (CBC), white blood cell (WBC) differentials, and erythroblast counts. In this study, we evaluated the performance
of the BC-6800 for CBC, WBC differentials, reticulocyte counts, and erythroblast counts and analyzed the efficiency of its flag system.

Methods: Specimens from 100 healthy controls and 95 patients were used. We performed precision and correlation studies of CBC, WBC differ-
entials, reticulocyte counts, and erythroblast counts. We also analyzed the efficiency of the flag system in detecting abnormal blood cells.
Results: The coefficients of variation (CVs) of precision were <2% for most CBC parameters and <5% for neutrophil, eosinophil, and reticulo-
cyte counts. The results obtained using the BC-6800 were well correlated with those of the ADVIA 2120 (Siemens, USA) and LH 750 (Beckman
Coulter Corporation, USA). The correlation coefficients (r) were >0.9800 for CBC except erythrocyte indices, and >0.9500 for WBC differentials
except monocyte and basophil. The WBC differentials and erythroblast counts obtained using the BC-6800 were well correlated with those of man-
ual counts. The efficiencies of the flag system were 77.9% for Blasts, 82.1% for Immature Gran, 86.3% for Atypical Lymph, and 92.6% for NRBC

present.

Conclusions: The BC-6800 showed good precision and correlation with pre-existing hematology analyzers. The flag systems were quite efficient
for detecting abnormal blood cells. Our study demonstrated that the BC-6800 hematology analyzer exhibits suitable performance and is helpful in

routine laboratories.
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Fig. 1. 'SF Cube Technology' of the BC-6800. After reaction with re-
agents, the blood cells undergo 3D analysis using information from
laser light scatter at two angles and fluorescence signals.
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Table 1. The coefficients of variation of within run and total precisions for complete blood count parameters, white blood cell differentials, reticu-

locytes, and nucleated red blood cells

Low Normal High
Parameter
Mean WR (%) Total (%) Mean WR (%) Total (%) Mean WR (%) Total (%)

WBC (x10°/L) 3.8 1.5 24 6.8 1.8 1.7 18.6 19 20
RBC (x10"/L) 24 1.1 1.3 47 0.6 0.6 5.6 0.6 05
HGB (g/dL) 5.8 1.0 1.6 135 0.3 0.4 173 03 0.8
HCT (00) 19.1 1.2 1.4 422 0.6 0.8 554 0.6 05
MCV (fL) 81.5 0.2 0.4 89.6 0.1 0.3 989 0.2 0.3
MCH (pg) 24.6 09 14 28.7 0.5 0.6 31.0 0.6 0.8
MCHC (g/dL) 30.2 10 13 320 0.6 0.8 313 0.6 0.7
RDW (%%0) 16.2 0.6 0.6 14.7 0.6 0.6 149 05 05
PLT (x10°/L) 53.6 39 41 2343 19 1.8 447.7 1.8 1.8
MPV (fL) 90 2.3 2.2 9.6 1.6 1.5 10.4 1.1 09
Neutrophil (%) 62.2 1.8 1.6 533 14 1.3 68.9 0.6 05
Lymphocyte (%%o) 135 1.2 1.9 220 43 37 16.7 49 35
Monocyte (%) 10 1205 1279 59 15.2 14.4 43 13.7 12.2
Eosinophil (%) 233 44 3.8 18.6 4.1 3.7 100 43 35
Basophil (%) 0 0.1 703 64.4 0.1 55.6 74
Reticulocyte (x10"/L) 0.04 3.1 34 0.25 2.1 1.7 0.31 1.3 1.3
Reticulocyte (%) 0.73 3.0 3.4 5.4 16 1.4 129 1.2 1.1
nRBC(x10'%/L) 0 0.12 14.4 14.4 0.14 10.8 10.1
nRBC (%) (/100WBCs) 0 122 224 216 365 10.7 10.1

Abbreviations: WR, within-run; WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular he-
moglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red blood cell distribution width; PLT, platelet; MPV, mean platelet volume; nRBC, nucleated red blood

cell.
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Table 2. Correlation of complete blood count parameters (N=195), white blood cell differentials (N=195) and reticulocyte counts (N=150) of the

BC-6800 vs. ADVIA 2120 and the BC-6800 vs. LH 750

BC-6800 vs. ADVIA 2120

BC-6800 vs. LH 750

Parameter Range

Intercept Slope r Intercept Slope r
WBC (x10%/L) 0.25-373.46 1.3886 0.8001 0.9989 0.7778 0.9069 0.9996
RBC (x10"?/L) 1.61-6.39 -0.0850 1.0473 0.9929 -0.1340 1.0259 09214
HGB (g/dL) 43-17.2 0.6860 0.9770 0.9937 0.4482 09710 0.9976
HCT (%) 13.3-53.5 -1.5148 1.0778 0.9860 -1.4596 1.0404 0.9947
MCV (fL) 71.8-121.1 5.6749 0.9461 09373 5.5777 0.9490 0.8077
MCH (pg) 22.5-353 3.9809 0.8818 0.8132 2313 0.9496 0.9370
MCHC (g/dL) 23.4-36.4 23.0840 0.3150 0.3936 19.3910 0.4332 0.7780
PLT (x10°/L) 5-642 4.4958 1.0184 0.9831 -3.2319 0.9607 0.9916
Neutrophil (%) 3.1-96.7 -2.4929 1.0257 0.9888 -2.5947 1.0309 0.9933
Lymphocyte (%) 0.7-96.2 0.4951 0.9551 09753 0.0093 0.9836 0.9770
Monocyte (%) 0-50.8 0.8417 0.8033 0.8528 0.6300 1.1165 09220
Eosinophil (%) 0-223 0.4310 0.9422 0.9596 -0.1767 09724 0.9845
Basophil (%) 0-7.3 0.2855 0.6833 0.5889 0.2297 0.8018 0.7380
Reticulocyte (%) 49-1455 0.4030 0.9498 09173 = = =

Abbreviations: WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,

mean corpuscular hemoglobin concentration; PLT, platelet.

Table 3. The efficiency of the BC-6800 flag system for finding abnormal samples

BC-6800 Flag Blasts Immature Gran Left Shift Immature Gran+Left Shift Atypical lymph NRBC present
Manual count . 2/1B(|)Ez)s\/tVBCs Band form-Myeloblast Band form-Myeloblast Band form-Myeloblast Iymp:;\ésgai 10% Er:/}[?(r)c())k\)/lva;é
True positive 7 40 28 4 1 7

True negative 67 38 38 37 81 76

False positive 13 3 3 4 12 8

False negative 8 14 26 13 1 4

PPV 350 930 90.0 91.1 7.7 86.7
NPV 89.3 73.1 59.4 740 98.8 93.8
Sensitivity 46.7 741 519 760 50.0 72.2
Specificity 83.8 92.7 92.7 90.2 87.1 97.4
Efficiency 779 82.1 69.5 82.1 86.3 92.6

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; WBC, white blood cell.
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Fig. 2. Comparison of WBC differentials between the BC-6800 and
manual differential counts (N=186).
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Fig. 3. Comparison of nucleated red blood cell counts between BC-
6800 and manual count (N=95).
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