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Significance of lymphocyte structure parameters of Sysmex XN-9000 hematology analyzer in screening
peripheral atypical lymphocytes

ZHOU Zheng-yu”, WU Kang”, ZHANG Ming, YUE Zhan-yi"
Department of Laboratory Medicine, Changhai Hospital, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[Abstract] Objective To investigate the significance of lymphocyte structure parameters of Sysmex XN-9000
hematology analyzer in screening peripheral blood atypical lymphocytes when positive alarm of atypical lymphocytes
occurs. Methods From Dec. 2017 to Dec. 2018, 370 blood samples with positive alarm of atypical lymphocytes, which
were detected by XN-9000 hematology analyzer in outpatient and emergency department of Changhai Hospital, Naval
Medical University (Second Military Medical University), were collected in this study. Six lymphocyte structure parameters
were recorded, including lymphocyte complexity (L-X), lymphocyte fluorescence intensity (L-Y), lymphocyte size
(L-Z), dispersion width of lymphocyte complexity (L-WX), dispersion width of lymphocyte fluorescence intensity
(L-WY) and dispersion width of lymphocyte size (L-WZ). According to the atypical lymphocyte proportion detected manually
under microscope, the 370 samples were divided into 2 groups: atypical lymphocyte positive group (100 samples with an
atypical lymphocyte proportion>5%) and atypical lymphocyte negative group (270 samples with an atypical lymphocyte
proportion<5%), and the significance of each lymphocyte structure parameter was evaluated by receiver operating
characteristic (ROC) curve. Then the parameters with high accuracy for screening atypical lymphocytes were analyzed by

logistic regression model to study the significance of their combination. Results The lymphocyte structure parameters L-WY,
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L-X and L-Z had high accuracies in screening atypical lymphocytes, with the ROC area under curve (AUC) being 0.927, 0.939

and 0.931, respectively. The combined predictor was generated using L-WY, L-X and L-Z by logistic regression analysis

model, and the ROC AUC of combined predictor was 0.979. When 0.058 1 was selected as the cut-off value, the sensitivity

was 100.0% and the specificity was 77.8%. Conclusion Lymphocyte structure parameters L-WY, L-X and L-Z detected by

Sysmex XN-9000 hematology analyzer can effectively screen peripheral blood atypical lymphocytes when positive alarm of

atypical lymphocytes occurs.

[Key words] lymphocyte structure parameters; atypical lymphocytes; Sysmex XN-9000 hematology analyzer; screening
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Tab1 Comparison of lymphocyte structure parameters between atypical lymphocyte positive and negative groups

M(Q,, Qu)
Parameter Atypicalglr}(/)rlrll;:}rllo:cyitgopositive Atypicalglr)érlrlg)lrll(z};t;onegative 7 value P value
L-X 84.10 (82.53, 85.85) 77.50 (75.70, 79.93) —12.987 <0.001
L-Y 86.05 (79.43, 93.50) 80.00 (76.68, 83.40) —6.607 <0.001
L-Z 63.00 (61.85, 63.80) 59.25 (58.30, 60.40) —12.737 <0.001
L-WX 618.00 (512.00, 692.00) 507.00 (473.75, 553.25) —6.798 <0.001
L-WY 1.324.00 (1 069.25, 1 548.50) 865.00 (804.50, 933.00) —12.623 <0.001
L-WZ 673.00 (577.00, 796.00) 653.50 (611.50, 688.25) —1.437 0.151

The lymphocyte structure parameters were detected by Sysmex XN-9000 hematology analyzer. L-X: Lymphocyte complexity;

L-Y: Lymphocyte fluorescence intensity; L-Z: Lymphocyte size; L-WX: Dispersion width of lymphocyte complexity; L-WY:

Dispersion width of lymphocyte fluorescence intensity; L-WZ: Dispersion width of lymphocyte size; M (Q., Qu): Median (lower

quartile, upper quartile)

2.3 B R A A ALk B an A rb A 69 AR
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P ¥]<<0.05) , 1 L-WX 55503k I 4 g L 51 JC i
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N, FEGRA SRR AT L-X, L-Z, L-WY H
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curve, AUC) #J>0.9], L-WX. L-Y E A h i
HME (AUC 439 0.730, 0.724) , L-WZ i
HEMEBE (AUC N 0.549) . DARAERWEAE
SHARHERT, 25 Ik EL AT 25 A8 S 000 A S Ak L A0 i
PR S B A1 (83.0%~96.3% ), T 7 A s
TA— (35.0%~92.0%) .
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Efr L-WY (X)) . L-X(X,) . L-Z (X;) N &
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JfE: logit (P) =—68.826+0.006X,+0.388X,+
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IR B 40 PR 5 B AR AR 25 5 1)) AR RAIE
PRAs, BERRA AR SCEHRACA L3R logistic BIIF
B, THEEA TR PR (R X S ARk £ 4 A T O
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Fig1 ROC curves for lymphocyte structure parameters

in screening atypical lymphocytes
The lymphocyte structure parameters were detected by Sysmex
XN-9000 hematology analyzer. ROC: Receiver operating
characteristic; L-WX: Dispersion width of lymphocyte
complexity; L-WY: Dispersion width of lymphocyte
fluorescence intensity; L-WZ: Dispersion width of lymphocyte
size; L-X: Lymphocyte complexity; L-Y: Lymphocyte

fluorescence intensity; L-Z: Lymphocyte size

®2 [HEBERENSHITESEKEHEBNNE

Tab 2 Significance of each lymphocyte structure parameters in screening atypical lymphocytes

Parameter AUC Accuracy Cut-off value Sensitivity (%) Specificity (%)
L-X 0.939 High 82.05 83.0 91.5
LY 0.724 Medium 85.55 56.0 88.9
L-Z 0.931 High 60.75 92.0 83.0
L-WX 0.730 Medium 612.5 54.0 93.0
L-WY 0.927 High 1033.5 83.0 922
L-WZ 0.549 Low 746.5 35.0 96.3

The lymphocyte structure parameters were detected by Sysmex XN-9000 hematology analyzer. High accuracy: AUC=0.9;

Medium accuracy: 0.7<<AUC<0.9; Low accuracy: 0.5<AUC<C0.7. L-X: Lymphocyte complexity; L-Y: Lymphocyte fluorescence

intensity; L-Z: Lymphocyte size; L-WX: Dispersion width of lymphocyte complexity; L-WY: Dispersion width of lymphocyte

fluorescence intensity; L-WZ: Dispersion width of lymphocyte size; AUC: Area under curve

&3 L-WY. LX. L-Z iFEREMHE A logistic [ 35347
Tab 3 Logistic regression analysis of L-WY, L-X and L-Z in screening atypical lymphocytes

Variable p OR P value Wald 95% CI
Constant —68.826 <<0.001 47.807

L-WY 0.006 1.006 <<0.001 30.752 (1.004, 1.008)
L-X 0.388 1.474 0.001 11.670 (1.180, 1.841)
L-z 0.492 1.636 0.003 9.103 (1.188, 2.253)

L-WZ: Dispersion width of lymphocyte size; L-X: Lymphocyte complexity; L-Y: Lymphocyte fluorescence intensity;

B: Standardized regression coefficient; OR: Odds ratio; CI: Confidence interval
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Fig2 ROC curve for combined predictor in screening
atypical lymphocytes

ROC: Receiver operating characteristic
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Tab 4 Validity of the combined predictor

Sample No. L-WY L-X L-Z Combined predictor Microscopic result Predicted result
1 1107 81.4 62.0 0.475 8 Positive Positive
2 1383 82.3 63.4 0.930 7 Positive Positive
3 1 600 82.1 62.5 0.9670 Positive Positive
4 1021 85.2 63.5 0.8320 Positive Positive
5 1534 79.7 60.9 0.779 8 Positive Positive
6 865 80.6 58.4 0.025 8 Negative Negative
7 1034 77.2 59.5 0.0325 Negative Negative
8 962 77.0 60.1 0.026 4 Negative Negative
9 914 83.3 60.7 0.2392 Negative Positive

10 844 77.2 60.8 0.0199 Negative Negative

L-WZ: Dispersion width of lymphocyte size; L-X: Lymphocyte complexity; L-Y: Lymphocyte fluorescence intensity
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