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Evaluation of the Abbott Cell-Dyn Sapphire Hematology Analyzer

I1 Kim, M.T., and Jong Rak Choi, M.D.

Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : The performance of Cell-Dyn Sapphire (Abbott Diagnostic, USA) was compared to
the Bayer Advia 2120 (Bayer Diagnostics, USA), Sysmex XE-2100 (Sysmex Corporation, Japan),
and reference microscopy.

Methods : Three hundred samples for routine CBC and WBC differentials were randomly chosen
for a comparison analysis. The Cell-Dyn Sapphire system was evaluated according to the linearity,
imprecision, inter-instrument correlations, and white blood cell differential.

Results : The CBC parameters (WBC, RBC, hemoglobin and platelet) showed a significant lineari-
ty with correlation coefficients greater than 0.99 (P<0.0001). Coefficients of variation (CV) for within-
run and differential count of WBC were less than 5% except for Total CV for monocytes, eosinophils,
and basophils and within-run CV for low valued eosinophils. The correlation coefficients with manu-
al count were lower in monocytes, eosinophils, and basophils than in neutrophils and lymphocytes.
The correlation with other hematology anlayzers was significant exclusive of basophils.

Conclusions : These results demonstrate that the Cell-Dyn Sapphire has a good linearity, an ac-
ceptable reproducibility, a minimal carryover, and a comparable performance with the sysmex XE-
2100 and Advia 2120. (Korean J Lab Med 2007;27:162-8)
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Fig. 1. Linearities of WBC count, platelet count, RBC count, and
hemoglobin analyzed by CD-Sapphire.
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Table 1. CD-Sapphire measurement of replicate precision

Within-run (%) Total (%)

Parameter

Low Normal High Low Normal High
WBC (x10°/L) 19 1.1 13 23 15 15
RBC (x107/L) 0.8 06 04 10 08 06
Hb (g/dL) 0.4 05 05 04 06 06
Hct (%) 0.7 06 05 10 08 07
MCV (fL) 0.3 02 02 06 02 02
MCH (pg) 0.6 06 06 08 07 07
RDW (%) 1.0 1.1 15 2.1 15 18
PLT (x10°L) 2.6 38 16 26 39 17
MPV (fL) 0.3 04 14 15 12 20
Neutrophil ( x 10%/L) 15 05 06 37 29 13
Lymphocyte (x 10°L) 13 03 06 37 06 20
Monocyte (x 10°/L) 1.8 05 16 140 85 90
Eosinophil ( x 10%/L) 67.6 40 12 722 80 58
Basophil (x 10°/L) 2.1 16 07 206 133 55

WBC counts of the low, normal and high levels of QC materials were
3.26, 8.20 and 16.5x 10°%L; Hb concentrations were 8.29, 12.4 and
17.3 g/dL; PLT counts were 67.9, 191 and 454 x 10°/L, respectively.
Abbreviations: WBC, white blood cell; RBC, red blood cell; MCV, mean
corpuscular volume; MCH, mean corpuscular hemoglobin; RDW, RBC
distribution width; PLT, platelet count; MPV, mean platelet volume.

Advia 2120 XE-2100
Intercept Slope re P Intercept Slope re P
WBC (x 10°%/L) -0.029 1.039 0.998 <0.0001 -0.034 1.012 0.995 <0.0001
RBC (x10%/L) 0.138 1.008 0.995 <0.0001 0.037 1.052 0.997 <0.0001
Hb (g/dL) -0.020 1.000 0.998 <0.0001 -0.383 1.028 0.998 <0.0001
Hct (%) 0.502 1.016 0.991 <0.0001 -0.371 1.049 0.991 <0.0001
MCV (fL) -1.523 1.004 0.972 <0.0001 -1.340 0.993 0.946 <0.0001
MCH (pg) 0.144 0.948 0.937 <0.0001 1.431 0.890 0.951 <0.0001
PLT (x10°/L 5.812 1.027 0.995 <0.0001 5.182 0.935 0.989 <0.0001
Neutrophil (x 10°/L) 3.616 0.979 0.947 <0.0001 0.051 1.001 0.945 <0.0001
Lymphocyte (x 10°/L) -0.672 0.963 0.951 <0.0001 0.832 0.999 0.936 <0.0001
Monocyte ( x 10°/L) 0.510 0.615 0.565 <0.0001 -0.238 0972 0.804 <0.0001
Eosinophil (x 10°/L) -0.122 0.899 0.637 <0.0001 -0.398 0.971 0.822 <0.0001
Basophil (x 10%L) 1.722 -1.360 0.070 0.3250 0.013 0.663 0.132 0.0695

*correlation coefficient.
Abbreviations: See Table 1.
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Table 3. Comparisons of the results from CD-Sapphire, Advia
2120 and XE-2100 with manual differential leukocyte count

Neutrophil Lympho- Monocyte Eosinophil Basophil

(%) cyte(%) (%) (%) (%)
CD-Sapphire
Intercept 8.530 8.998 3.725 1.811 0.554
Slope 0.795 0.846 0.923 0.927 0.211
re 0.872 0.799 0.595 0.649 0.265
P <0.0001 <0.0001 <0.0001 <0.0001 0.0002
Advia 2120
Intercept 12.314 7.966 2122 0914 0.731
Slope 0.767 0.822 0.569 0.855 0.531
r* 0.867 0.799 0.767 0.769 0.485
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
XE-2100
Intercept 0.835 7.960 1.065 0.463 0.206
Slope 0.902 0.909 1.165 0.951 0.565
re 0.948 0.863 0.811 0.901 0.616
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

*correlation coefficient.
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Fig. 2. Inter-instrument comparison of reticulocyte (RETC) and immature reticulocyte fraction (IRF). Advia 2120 data correspond to com-

bined proportions of medium and high staining reticulocytes.
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Fig. 3. Comparisons of CD-Sapphire (optical), Advia 2120 (optical), CD-Sapphire immunoplatelet (CD61), and Flow cytometry (Coulter

FC500) for platelet count (x 10°/L).

Table 4. Carryover of the CD-Sapphire

H1* H2* H3* L1* Lo* L3* Carryover (%)
WBC (x 10°L) 16.45 16.52 16.53 3.26 3.25 328 0.23
RBC (x 10°/L) 5.27 533 532 2.90 2.91 2.90 0.00
Hb (g/dL) 17.3 17.3 17.4 8.3 8.3 8.3 0.00
PLT (x 10°L) 453 454 454 67.9 67.7 67.7 0.05
*H1-H3, high value samples; L1-L3, low values samples.
Abbreviations: See Table 1.
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