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Abstract

The objective of this study was to compare automated hematology analyzers XN-350
and XT-4000i with microscopic examination which is a gold standard method for body fluid
analysis. Body fluid in this study included cerebrospinal fluid, ascites fluid, pleural fluid,
synovial fluid, etc. Red blood cells (RBC) and white blood cells (WBC) counting were the
essential parts of body fluids analysis. White blood cell differentiation was divided into 2 groups;
mononuclear cell (MN) consisting of lymphocyte, monocyte and macrophage and polymorpho-
nuclear cell (PMN) consisting of neutrophil, eosinophil and basophil. The results showed that
RBC count and WBC count from XN-350, XT4000i and conventional microscopic cell count
had very good correlation values. WBC differentiation (MN, PMN) also had good correlation
values. Automated hematology analyzers (XN-350 and XT4000i) were shown to be an alternative
choice for body fluid analysis. However, this method still has a limitation in examining samples
with abnormal cells or malignant cells which need to be determined by conventional

microscopic examination.
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Sample Parameter Mean (1 06/L) SD %CV
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Eosinophil 280.48 2418 8.62
Basophil 1771.90 55.46 3.13
Lymphocyte 1089.05 80.86 7.42
Monocyte 374.76 62.42 16.65
RBC 2379524 18296.5 0.77
e-check |l WBC 7190.91 111.22 1.55
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Table 3 Within-run precision (manual)
Sample Parameter | Mean (10%/L) SD %CV
BF XN-check | WBC 78.67 37.77 48.01
MN 27.34 9.98 28.71
PMN 51.33 9.98 15.29
RBC 25400.00 2575.71 10.14
BF XN-check I WBC 259.85 56.00 21.55
MN 76.01 7.93 2711
PMN 183.84 7.93 11.21
RBC 86923.08 22429.38 25.80
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Fig. 1 Comparison of blood cell counting between the XN-350 and the reference microscopic methods

in cerebrospinal fluid. (A) RBC, (B) WBC, (C) MN and (D) PMN
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R? = 0.97, Pearson(R) = 0.98 uaz PMN y =
0.984x + 1.041, R* = 0.97, Pearson(R) = 0.98
(Table 4), (Fig. 2-3)

Table 4 Method comparison between XN-350 and Microscopic examination, XT4000i and Micro-
scopic examination, and XN-350 and XT-4000i

XN-350 and XT-4000i and Microscopic
. . L L XN-350 and XT-4000i
Body fluid | Microscopic examination examination

Pearson (R) R? Pearson (R) R? Pearson (R) R?
CSF(WBC) 0.98 0.96 0.97 0.93 0.99 0.97
CSF(MN) 0.83 0.74 0.80 0.75 0.91 0.96
CSF(PMN) 0.83 0.74 0.80 0.75 0.91 0.96
Ascites(WBC) 0.99 0.98 0.96 0.91 0.98 0.95
Ascites(MN) 0.93 0.88 0.91 0.84 0.96 0.93
Ascites(PMN) 0.93 0.88 0.91 0.84 0.96 0.93
PIeuraI(WBC) 0.95 0.91 0.93 0.87 0.99 0.97
PIeuraI(MN) 0.86 0.78 0.82 0.77 0.92 0.92
PIeuraI(PMN) 0.86 0.78 0.82 0.77 0.92 0.92
Other(WBC) 0.98 0.96 0.91 0.90 0.95 0.94
Other(MN) 0.93 0.86 0.94 0.88 0.98 0.97
Other(PMN) 0.93 0.86 0.94 0.88 0.98 0.97
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Fig. 2 Comparison between the XN-350, XT-4000i and the manual microscopic method for WBC
counting in various body fluids. (A) XN-350: manual, (B) XT-4000i: manual, (C) XN-350: XT-4000i
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3 Comparison between the XN-350, XT-4000i and manual microscopic method for differential
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Fig. 4 Linearity of XN-350 in fluids. (A) RBC, (B) WBC low count, (C) WBC high count.
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Fig. 5 Linearity of the XT-4000i in fluids. (A) RBC, (B) WBC low count, (C) WBC high count.
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(% carry over < 0.3) aehalsAmumamnianzy

lagatfua

A, " A vy
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Table 5 Sample carry over (XN-350)
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k4 4 1
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asanlaialdaeunin

Mean Carry over (%)
Sample
RBC (10%L) | WBC (10%L) RBC WBC
Sample 1 333 1275 0 0
Sample 2 133 538 0 0
Sample 3 19333 1854 0 0
Sample 4 42333 18578 0 0
Sample 5 5333 12882 0 0
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Table 6 Sample carry over (XT-4000i)
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Mean Carry over (%)
Sample
RBC (10°L) | WBC (10%/L) RBC WBC

Sample 1 300 1233.67 0

Sample 2 133.33 543 0

Sample 3 20333.33 1863.33 0

Sample 4 2000 1989 0 0.09

Sample 5 6333.33 16394.67 0
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