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Sysmex XN-9000 hematology analyzer in examining peripheral blood nucleated red blood cells: an evaluation
of clinical application
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[Abstract] Objective To evaluate the clinical value of Sysmex XN-9000 hematology analyzer for detecting
peripheral blood nucleated red blood cells (NRBC). Methods A total of 16 273 peripheral blood samples were collected
and examined by Sysmex XN-9000 hematology analyzer and microscopic manual detection. The sensitivity, specificity and
positive prediction value and negative predictive value of NRBC were measured by manual measurement under microscope.
The 248 specimens positive by both methods were used as subjects, and the correlation between the two methods for detecting
NRBC was analyzed. The disease types of 277 patients positive of NRBC were analyzed by microscopic examination.
Results The sensitivity of NRBC detected by Sysmex XN-9000 hematology analyzer was 89.5%, specificity was 99.6%,
positive predictive value was 80.5%, and negative predictive value was 99.8%. There was a positive correlation between the
percentages of NRBC detected by the two methods (7,=0.813, P<<0.001). Among the 277 NRBC-positive patients, 173 had

hematological diseases and 104 had no hematologic diseases, and there were significant differences in NRBC counts between
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the two groups (median: 0.38 X 10°/L vs 0.16X 10°/L, P<<0.05), and the percentages of NRBC were not significantly different
(median: 2.95% vs 3.60%, P=0.835 1). Among patients with hematological diseases, NRBC was mainly present in patients

with acute lymphoblastic leukemia (31 cases), acute myeloid leukemia (55 cases), malignant lymphoma (39 cases) and

multiple myeloma (18 cases). Among patients without hematologic diseases, NRBC was mainly present in those with solid

cancer (24 cases) and cirrhosis hemorrhage (36 cases). Conclusion The Sysmex XN-9000 hematology analyzer can detect

NRBC with high accuracy, and it thus has a promising clinical application value.
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Tab 1 Intra-assay precision of Sysmex XN-9000 hematology analyzer

n=10
NRBC count NRBC percentage
Sample = o — =
Data (L ', X10"),xxs CV (%) Data (%), x s CV (%)
High value 0.318+0.138 30.6+0.2 5.5
Median value 0.156+0.301 122403 3.6
Low value 0.056+1.143 3.8+1.9 7.1

NRBC: Nucleated red blood cell; CV: Coefficient of variation
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hematology analyzer and microscopy

Microscopy
Sysmex XN-9000 — - Total
Positive Negative
Positive 248 60 308
Negative 29 15936 15965
Total 277 15996 16273

NRBC: Nucleated red blood cell
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Fig1 Correlation of NRBC percentages detected by Sysmex XN-9000 hematology analyzer and microscopy
A: The whole group (n=248); B: NRBC percentage <<5% (n=172); C: NRBC percentage =5% (n=76). NRBC: Nucleated red

blood cell

W Microscopy
60 O Sysmex XN-9000

I 53.60

45.29

_ 3669 4107

X

= 30
20 20 L 8.53
10 . 6.30 7.10
0 [

<1

>1,<6 >6,<10 >10,<20 >20
NRBC percentage (%)
B2 #FEARKE NRBC #RAH Sysmex XN-9000 I
AN EERIET ATRUNERY CV
Fig2 CV of NRBC percentages detected by Sysmex

XN-9000 hematology analyzer and microscopy
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NRBC: Nucleated red blood cell; CV: Coefficient of variation
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Fig3 Comparison of NRBC counts and NRBC percentages between hematological patients

and non-hematological patients

The NRBC counts and percentages were detected by Sysmex XN-9000 hematology analyzer. NRBC: Nucleated red blood cell.

'P<<0.05. n=173 in hematological group, »=104 in non-hematological group
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Fig4 Comparison of NRBC counts and NRBC percentages in different blood diseases

The NRBC counts and percentages were detected by Sysmex XN-9000 hematology analyzer. NRBC: Nucleated red blood cell;

ALL: Acute lymphoblastic leukemia; AML: Acute myeloid leukemia; ML: Malignant lymphoma; MM: Multiple myeloma. The

stars indicate extreme values, and the cycles indicate outlier values. n=31 in ALL group, n=55 in AML group, n=39 in ML

group, n=18 in MM group, n=30 in others group
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