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1 INTRODUCTION 

Currently, automated complete blood count, 

differential, reticulocyte and nucleated red blood 

cell counts are customarily being accepted and 

used as a routine practice in the initial screening 

for haematological paramater abnormalities in 

healthcare service centre worldwide (1,2). Hence, 

a number of different automated haematology 

analysers are available in the market today (1-3).  

The benefits and clinical usefulness of 

automated haematology analysers includes the 

accuracy, precision as well as shorter sample 

turnover time as compared to manual methods 

have been validated in many studies (3,4).  

However, false results of haematological 

parameters from complete blood count can occur 

for examples false low of platelet counts being 

detected due to platelet agglutination in the 

presence of ethylenediamine tetra-acetic acid 

(EDTA) (1,5).  

The main and important function for 

haematology analysers is to minimize false-

negative results. Therefore, most of the 

instruments using different methods, such as 

impedance, flow cytometry, as well as 

fluorescence techniques to optimized cell 

classification (6,7). Thus, the selection of an 

automated haematology analyser has direct 

impact on the accuracy of patient results and 

laboratory efficiency (3,4).   

Dymind DH76 (Dymind Biotech, China) is a 

new automated haematology analyser designed 

to report 29 parameters, including a 5-part WBC 

differential count, with a capacity for the analysis 

of 80 samples (CBC/DIFF) per hour. Dymind 

DH73, is an automated haematology analyser 

with 25 reportable parameters including a 5-part 

WBC differential count. The test requires 20ul of 

venous blood. The throughput is up to 80 tests 

per hour (8). A foremost anticipation of all the 

clinical laboratory from an automated 

haematology analyser is to lessen the evaluation 

rates and produce satisfactory result. Therefore, 

the performance, advantages and limitations of 

the analysers need to be assessed properly (6-9). 

The aim of this study was to evaluate the 

automated haematology analysers Dymind DH73 

in term of precision, carry over and linearity and 

correlate with Sysmex XN-1000 regarding inter-

instrument comparison of haematological 

parameter. 
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2 MATERIALS AND METHODS 

2.1 Samples 

Blood samples in 3ml EDTA bottle send for 

complete blood count in Haematology laboratory 

Hospital Universiti Sains Malaysia were selected 

randomly (n = 40) from healthy subjects and 

those who have different blood disorders. The 

samples were analysed for complete blood count 

using Dymind DH73 (China) and Sysmex, XN-

1000 (Kobe, Japan) within four hours of collection 

following the manufacturer’s operational 

guidelines. 

For the precision, mean and % CV for 1 normal 

sample repeat 11 times for all parameters: white 

blood cell (WBC), red blood cell (RBC), 

hemoglobin (HGB), platelet (PLT), mean cell 

volume (MCV), neutrophil (NEU#), lymphocyte 

(LYM#), monocyte (MONO#), eosinophil (EO#), 

and (BASO#). The carryover study was 

performed following the CLSI H26-A2 guideline 

(8,9), include the assessment of high (H1, H2, 

H3) and low (L1, L2, L3) samples three times 

consecutively. The percentage of carryover was 

calculated by the formula (8,9): 

 
 

   (1)    
  

2.2 Statistical analysis 

All statistical analyses were performed using IBM 

SPSS Statistics version 19.0 (IBM Corporation, 

Armonk, NY, USA). Patient sample correlations 

were calculated using Passing-Bablok regression 

and a difference comparison plot from the 

concordance study samples that were within the 

reportable range on both platforms.  

Pearson’s correlation coefficient was employed 

to estimate linear relationships between the 

variables. Punctuate equations when they are 

part of a sentence, as in (1) 

3 RESULTS 

For the precision, all the parameters are within 

allowable limits of performance for DH73 as 

shown in table 1. 

 

 

 

 

 

 

Table 1 Precision Test 
 

 
 

 

The carryover for DH73 is acceptable and have 

passed the DH73 carry-over rate indexes. The 

linearity for Dymind DH73 in WBC, RBC, HGB, 

HCT and PLT are well acceptable, r2 = > 0.99. 

The study showed very good correlation 

(R>0.9) between Dymind DH73 and Sysmex, XN-

1000 in all key parameters such as WBC, RBC, 

HGB, PLT, NRBC%, NEU#, LYM#, MONO, EO, 

and low correlation for BASO as shown in Fig. 1. 

 

 
Figure 1: Correlation Between Dymind Dh73 And Sysmex, 
Xn-1000 In Haematological Parameters. 

 

 
Table 2: Carryover Study With High And Low Patient 
Samples For Dymind Dh73 
 

Carryover  WBC  RBC  HGB  PLT HCT 

 0.00 0.00 0.00 0.00 0.00 
 

4 DISCUSSION 

Automation in haematology is gaining worldwide 

acceptance. For haematology laboratory, all 

pathologists are expected the benefits of 

automated cell counters to give the best result in 

term precision, accuracy and the shorter sample 

turnover time compared to manual methods (1,3). 

Therefore, the instruments should use as per 

standard recommendations from the companies, 

as well as maintaining the regular checks and 
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quality control for obtaining reliable results from 

the instruments (1,4,6).  

For advantages, automated analysers can 

process a large number of samples in a relatively 

short time, significantly increasing the throughput 

of a laboratory. Faster processing times lead to 

quicker delivery of results, enabling healthcare 

providers to make timely decisions for patient 

care. This is especially critical in emergency 

situations. Automation reduces the likelihood of 

human errors associated with manual counting 

and staining methods. Automated analysers can 

perform a wide range of haematological tests, 

including complete blood count (CBC) and 

differential white blood cell (WBC) counts, 

providing comprehensive information about the 

patient's blood profile.   

Several analysers from different company and 

using different method are available in the market 

today. The XN-1000 used the laser flow 

cytometry for the blood cells counting. Based on 

the cellular characteristics, different intensities of 

the signals are collected, and scattergrams of 

respective measuring channels are populated 

(6,10). Meanwhile, Dymind DH73 combine 

impedance and flow cytometry method (11). By 

comparing results generated by Dymind DH73 

with results obtained from an automated 

haematology analyser with different analytical 

principles, the performance of the new instrument 

would be reliably proven. In this study, the 

analyser was evaluated according to the 

International Council for Standardization in 

Haematology guideline (8). 

In the study, no carryover for WBC, RBC, HGB, 

(hematocrit) HCT, and PLT was observed (Table 

2), and all the parameters are within allowable 

limits of performance of DH73 precision limit (%). 

Carryover was defined as the amount of analyte 

carried by the analyser from one sample 

measurement into the subsequent measurement. 

It was mainly of importance for carryover from 

high to low concentrations of Hb, RBC, WBC, and 

platelets.  

Cell types eg: basophil that present in lower 

numbers in peripheral blood typically exhibit lower 

correlation coefficients compared to more 

abundant parameters in the differential formula, 

reflecting inherent variability and measurement 

limitations. Understanding these variations is 

crucial for accurate interpretation of blood 

analysis results in clinical practice. The lower 

correlation coefficient for % basophils (0.33) in 

this study was likely attributed to the utilization of 

a more sensitive fluorescent method on the 

Sysmex XN 1000 system, emphasizing the 

impact of measurement techniques on correlation 

outcomes. Kaplan and colleagues recently also 

reported a lower correlation coefficient for 

basophils using a different line of cell counters, 

highlighting the influence of measurement 

methods on correlation outcomes (2, 12).  

Furthermore, this study showed a very good 

linearity for Dymind DH73 as well as very good 

correlation for haematological parameters 

between Dymind DH73 and Sysmex, XN-1000 

(Fig.  1). Hence, a thorough comparative 

evaluation can provide a valuable insight that 

may ultimately benefit the end-users, such as 

healthcare professionals and patients. 

5 CONCLUSION 

In conclusion, the Dymind DH73 displayed a 
satisfactory performance with respect to 
precision, linearity and carry over. The 
performance of the Dymind DH73 analyser was 
good and compared favorably with the Sysmex 
XN-1000. The study showed that the automated 
haematology analyser result of Dymind DH73 is 
as reliable as the Sysmex, XN-1000. 
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