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Background: The XN-series (Sysmex, Japan) is the new hematology analyzer from Sysmex, with new channels to improve the accuracy of dif-
ferential leukocyte count and platelet count in the low cell count range. We evaluated the analytical performance and low white blood cell (WBC)
mode of the XN-2000.

Methods: Precision, linearity, and carryover were evaluated for the analyzer. We analyzed the accordance of complete blood count (CBC), reticu-
locyte count, and differential leukocyte count between the XN-2000 and XE-2100 (Sysmex), using 200 samples from normal controls and patients.
For 80 samples with a WBC count <1.5x10° cells/L, the low WBC mode was evaluated by comparing the automated count with a manual differ-
ential count as the reference.

Results: The coefficients of variation of precision were <5% for most CBC parameters and <10% for differential leukocyte count. All results
obtained with the XN-2000 showed good correlation with those obtained with the XE-2100. The correlation coefficients (r) were >0.9800 for all
CBC parameters except mean corpuscular hemoglobin concentration, mean platelet volume, and platelet distribution width, and >0.9900 for dif-
ferential leukocyte count except monocytes and basophils. The low WBC mode provided accurate counts for neutrophils and lymphocytes, with r
>0.9300 for samples with a WBC count of 0.1-1.5x 10° cells/L.

Conclusions: The XN-2000 showed good analytical performance and correlation with the existing model, the XE-2100. The XN-2000 provided ac-
curate results for differential leukocyte count in samples with a WBC count of 0.1-1.5% 10° cells/L, and reduced manual slide reviews.
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Table 1. Within-run precision of complete blood count parameters, white blood cell differentials, and reticulocyte counts obtained with the XN-2000

Low Normal High
Parameter XN-10 B3 XN-10 B4 XN-10 B3 XN-10 B4 XN-10 B3 XN-10 B4 Specificity
Mean CV(%) Mean  CV (%) Mean CV(%) Mean  CV (%) Mean CV(%) Mean  CV (%)
WBC (x10°/L) 29 17 29 2.3 70 1.3 70 1.0 16.5 0.8 16.5 0.8 =3.0%
RBC (x10"/L) 2.3 0.6 2.3 1.0 4.2 0.5 4.2 0.5 53 0.6 53 0.5 < 1.5%
Hb (g/dL) 59 07 59 05 125 04 125 08 16.1 04 16.1 05 <10%
HCT (%) 16.9 038 16.6 1.1 353 05 34.8 05 459 0.7 454 0.4 < 1.5%
MCV (fL) 72.7 0.4 72.1 0.2 83.5 0.1 82.7 03 86.4 05 85.5 04 =< 1.0%
MCH (pg) 253 1.1 256 09 29.6 038 29.6 038 30.3 0.6 30.3 04 <2.0%
MCHC (g/dL) 34.8 1.3 355 09 354 038 358 0.6 350 0.7 355 0.6 <2.0%
PLT (x10%L) 62.0 3.8 66.0 2.5 2410 1.7 249.0 15 549.0 1.4 547.0 1.6 < 4.0%
RDW (%) 169 05 17.2 038 143 0.6 14.6 03 14.4 0.6 14.5 0.5 <2.0%
MPV (fL) 93 39 93 38 10.3 1.4 10.2 2.2 10.1 0.8 99 0.8 < 4.0%
PDW (%) 70 54 7.2 57 9.7 1.4 9.6 34 10.0 1.4 9.8 1.3 <10.0%
Neutrophils (%) 385 2.8 379 30 412 24 40.2 1.6 459 2.8 459 2.1 <8.0%
Lymphocytes (%) 322 30 32.7 40 30.3 3.2 318 3.8 25.2 3.2 26.1 29 <8.0%
Monocytes (%) 15.1 52 14.8 9.3 139 5.4 13.0 9.3 13.1 33 124 8.2 <20.0%
Eosinophils (0%) 9.4 7.8 9.7 6.5 9.8 10.7 10.2 4.6 n1 5.7 10.8 6.8 =25.0%
Basophils (%) 4.8 38 4.8 2.6 4.8 24 49 32 4.8 32 4.8 2.7 < 40.0%
Reticulocytes (%) 49 16 - - 2.1 30 - - 09 40 - - <15.0%

Abbreviations: CV, coefficient of variation; WBC, white blood cells; RBC, red blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean
corpuscular hemoglobin concentration; PLT, platelets; RDW, red blood cell distribution width; MPV, mean platelet volume; PDW, platelet distribution width.
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Fig. 1. Linearities of white blood cell (WBC) count, red blood cell (RBC) count, hemoglobin (Hb), hematocrit (HCT), and platelet (PLT) count deter-
mined by the XN-2000 (A, XN-10 B3; B, XN-10 B4).
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Table 2. Correlations of complete blood count parameters, white blood cell differentials (N=150), and reticulocyte counts (N=50) obtained with the
XN-2000 vs. the XE-2100

XN-10 B3 vs. XE-2100 XN-10 B4 vs. XE-2100
Parameter Range - -
Mean difference  Intercept Slope r Mean difference Intercept Slope r
WBC (x10°/L) 1.18-25.45 0.4 -0.0642 1.0136 0.9988 0.1 -0.0379 1.0068 0.9988
RBC (x10"/L) 1.62-5.72 -0.7 -0.2656 1.0580 09971 -0.6 -0.2839 1.0633 0.9978
Hb (g/dL) 54-18.1 -03 -0.6569 1.0497 0.9980 -0.1 -0.6184 1.0481 0.9979
HCT (%) 17.0-51.1 -0.4 -1.7692 1.0429 0.9956 -0.6 -1.9316 1.0457 0.9966
MCV (fL) 67.3-114.4 0.4 0.6379 0.9967 0.9955 0.1 0.1299 0.9999 0.9951
MCH (pg) 20.0-38.1 0.5 -1.1987 1.0440 0.9807 0.6 -0.8476 1.0333 0.9832
MCHC (g/dL) 29.1-36.7 0.1 0.8953 09743 09173 0.4 2.1830 09388 09281
PLT (x10°/L) 39-575 -0.2 1.3760 09924 0.9888 0.1 1.7032 0.9943 0.9892
RDW (%) 11.5-22.1 =24 -1.1611 1.0591 0.9950 -1.0 -1.0107 1.0627 0.9946
MPV (fL) 8.6-12.6 3.8 0.6604 09723 0.9420 24 0.7443 0.9485 0.9508
PDW (%) 84-173 56 -0.5532 1.1106 0.9290 2.7 -0.6146 1.0861 0.9469
Neutrophils (%) 33.1-96.3 04 0.6710 0.9953 0.9960 03 0.7167 0.9935 0.9955
Lymphocytes (%) 2.7-51.7 -09 -0.2779 0.9802 09937 -0.6 -0.2814 0.9899 0.9953
Monocytes (%) 0.5-22.1 0.3 0.5254 0.9752 09494 0.1 0.5877 09354 0.9539
Eosinophils (%) 0.0-21.6 00 0.0111 0.9806 0.9909 0.0 0.0373 09779 09913
Basophils (%) 0.1-4.2 0.2 0.2315 0.9345 0.8722 0.2 0.3682 0.6754 0.7260
Reticulocytes (%o) 0.17-7.38 03 0.3085 1.0202 0.9821 - - - -
Abbreviations: See Table 1.
o 5 f R . 20 L
& & 25 °
S 10 rF ° ° +1.96 5D g °
Y L
B ° o o%o ° o 90 < 20 ° & +1.96SD
= pe = .
§ 5 F % o ©90000 00000? 900 oo o Mean % 15.7
o R ok o
E| ok [ole} c:)oo oo ooooc> o N §I Mean
= o o o o o -196SD 2 =
> ° -13 z
o [aa]
e S ° e - o,  5%o0 -1.96 D
i é ° -46
-10 | | | | | -10 | | | | |
8 9 10 n 12 13 8 10 12 14 16 18
Mean of XN-10 B3 MPV and XE MPV (fl) Mean of XN-10 B3 PDW and XE PDW (0/) e
. 10F o ° - 20
B o © +1.965D > °
g 00 o o 73 g 15 °
v L 000 < o 1.96 SD
i 5 © 0 600 oooooo&?%oo i . i . oc>c> o + D
E g : 0‘ Q..9..000! oo 0O Mean = 10 F o o ©o & o & ’
= O 0000 000000 © oou i oo 24 E 9o o 8800800& oo °
wl - -
>|< 0 000 oooo%oo 00 000 O O oo ISI<I-’ 5 om:é’é’_gg oo % Mean
z o o -1.96 D = T T 27
= o o -25 2 of 0 00t &0 B0 °
< o < o o 000 o% ° [ ]
o -5 [~a) 000 2@ ©
o o © o © o
in < 5T 0 @ o -196SD
£ ° £ 62
-10 1 ! ! | | -10 | | | | | |
8 9 10 " 12 13 6 8 10 12 14 16 18
Mean of XN-10 B4 MPV and XE MPV (fl) Mean of XN-10 B4 PDW and XE PDW (%) e

Fig. 2. Comparison of complete blood count parameters including mean platelet volume (MPV) and platelet distribution width (PDW) between the
XN-2000 and XE-2100 using Bland-Altman plots (A, XN-10 B3; B, XN-10 B4).
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Table 3. Comparison of automated white blood cell (WBC) differentials, obtained with the XN-2000 using the low WBC mode and the XE-2100,

and manual differential counts

Neutrophils (%) Lymphocytes (%)

Monocytes (%) Eosinophils (%) Basophils (%)

XN-10 B3 (N=80)
Intercept 12.0254 6.1391
Slope 0.8107 0.7829
r 0.8588 0.8722
XN-10 B4 (N=80)
Intercept 11.2514 7.3356
Slope 0.8125 0.7933
r 0.8569 0.8693
XE-2100 (N=62)*
Intercept 5.7094 8.5618
Slope 0.8257 0.8198
r 09528 09188

3.5972 0.8592 0.3561
0.7240 0.1036 0.3443
0.6983 0.2737 0.4376
29366 0.9330 0.6112
0.6354 0.1080 0.4085
0.6945 0.2706 04171
4.0084 0.2666 0.2244
0.7259 0.7252 0.2414
0.5279 0.8186 0.3824

*The Sysmex XE-2100 did not report WBC differentials in 18/80 (22.5%) samples.

Table 4. Comparison of automated white blood cell (WBC) differentials, obtained with the XN-2000 using the low WBC mode, and manual differ-

ential counts for different WBC count ranges

Neutrophils (%) Lymphocytes (%) Monocytes (%) Eosinophils (%) Basophils (%)
XN-10B3 XN-10B4  XN-10B3 XN-10B4  XN-10B3 XN-10B4  XN-10B3 XN-10B4  XN-10B3  XN-10 B4

WBC count 0.1-1.5 x10°/L, N=68

Intercept 6.6453 5.7461 5.9056 5.8546 2.8081 2.3103 0.0875 0.1469 0.4480 0.7593

Slope 0.8751 0.8768 0.8163 0.8444 0.8913 0.8180 0.7527 0.7621 0.3396 0.3957

r 0.9752 09734 09336 0.9490 0.7457 0.7599 0.8676 0.8745 0.4354 0.4144
WBC count < 0.1 x10%/L, N=12

Intercept 31.2334 30.7946 4.1963 12.6028 2.3242 -0.2378 09367 1.0716 NA NA

Slope 0.7139 0.7359 0.6637 0.5803 0.6080 0.5401 0.0138 0.0157 NA NA

r 0.4981 05121 0.6697 05714 0.6706 0.7028 0.0540 0.0540 NA NA
Abbreviations : NA, not applicable.
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