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Analysis of the precision and accuracy of Dimai DM79x blood cell analyzer

XIAO Li-Jun®, YIN Li-Min, HUANG Zheng-Han, KONG Rui, CAI Yin

(Department of Clinical Laboratory, Kunming First People's Hospital, Kunming 650000, China)

ABSTRACT: Objective To evaluate the precision and accuracy level of four Dimai DM79x blood cell analyzers
in the most suitable working state of our department's daily indoor quality control by comparing the indoor quality
control data, so as to improve the accuracy and consistency of test results. Methods In February 2023 (28 days),
the indoor quality control data of four laboratory instruments using original low, medium and high fixed value
quality control products and daily testing of a random outpatient fresh patient sample were collected.The items
included: White blood cells (WBC), red blood cells (RBC), hemoglobin (HGB), hematocrit (HCT), platelets (PLT),
mean red blood cell volume (MCV), mean red blood cell hemoglobin volume (MCH), mean red blood cell
hemoglobin concentration (MCHC) calculated mean (X), standard deviation (S) and coefficient of variation (CV),
Coefficient of variation index (CVI) and standard deviation index (SDI) were used as precision and accuracy
evaluation indexes respectively. Result The statistical analysis showed that the blood cell analysis of the DM79x
instrument included 8 parameters, including WBC, RBC, HGB, PLT, HCT, MCV, MCH and MCHC. The
coefficient of variation index of CVI of each instrument was different, and the indoor quality control result of SDI

was <2.0. The measured values of CVI and SDI of fresh sample comparison data are all within the required range.
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Conclusion Four Dimai DM79x automatic blood cell analyzers in our department have good precision and high

accuracy by comparing the indoor quality control data between laboratories. The performance of the instrument can

meet the work needs of clinical laboratories. Moreover, the accuracy and consistency of the results in different

instruments can be ensured by comparing the fresh samples of patients.
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Table 1 Comparative data of intra-laboratory quality control for HGB on 4 DM79x instruments

& TiH K SESE SD RALTFN SDI CVI
DM79x-1 METEE A (HGB) IR 11K (E) 61.05 0.97 1.59
DM79x-2 11412 1 (HGB) IR 1(IRAE) 61.64 0.97 1.59 0 1
DM79x-3 IM1L£1.3E 1 (HGB) TR 11 AE) 60.65 0.93 1.54 0.43 1.03
DM79x-4 1413 1 (HGB) TR 1(1RAE) 60.94 0.85 1.39 0.13 1.14
DM79x-1 1412 1 (HGB) 7K 2(HE) 135.04 1.88 1.39
DM79x-2 M£15E H(HGB) K- 2( ) 135.04 1.88 139 0 1
DM79x-3 M£L5E F(HGB) K- 2( ) 135.9 1.39 1.02 -0.62 136
DM79x-4 METEEF(HGB) IR 2( P E) 135.84 1.17 0.86 -0.68 1.62
DM79x-1 METEE A (HGB) K 3= 1H) 169.18 2.29 1.35
DM79x-2 1412 1 (HGB) 7K 3(H1E) 169.18 229 1.35 0 1
DM79x-3 IML£1.3E 1 (HGB) 7K 3(=i1E) 169.18 1.45 0.86 0 1.57
DM79x-4 1412 1(HGB) IR 335 1) 169.8 1.33 0.78 -047 173
DM79x-1 ML H (HGB) BERLHR fif A A 145.41 21.26 14.62
DM79x-2 LT3 1 (HGB) FEHLBT B A 141.79 23.5 16.57 0.15 0.88
DM79x-3 L3 1 (HGB) REBLBT A A 142.16  22.83 16.06 0.14 0.91
DM79x-4 MELA I (HGB) BERLBT A A 141.78 22091 16.16 0.16 0.9
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Table 2 Comparative data of intra-laboratory quality control for WBC on 4 DM79x instruments
& T H K P SD SRR SDI CVI
DM79x-1 H4IE(WBC) T 1(fIR1E) 3.35 0.19 5.6
DM79x-2 H 41 (WBC) K- 1(fIR1E) 3.35 0.19 5.62 0 1
DM79x-3 H41(WBC) TR 11K (E) 3.48 0.13 3.84 -1 1.46
DM79x-4 H4if(WBC) IR 11K A(H) 3.48 0.17 495 -076  1.14
DM79x-1 FI 2L (WBC) IR 2 E) 7.95 0.16 2.02
DM79x-2 H 4 (WBC) 7K 2(HE) 7.95 0.16 2.02 0 1
DM79x-3 H 4 (WBC) 7K 2(HE) 8.33 0.22 2.66 -173 076
DM79x-4 H 4 (WBC) 7K 2(HE) 8.36 0.25 2.99 -1.64  0.68
DM79x-1 H 41 (WBC) K 3(r5 1) 17.44 0.28 1.58
DM79x-2 H41E(WBC) K 3(r5 1) 17.44 0.28 1.58 0 1
DM79x-3 H41(WBC) K 3 1H) 18.17 0.43 2.37 -1.7 0.67
DM79x-4 H4i(WBC) K 3 1H) 18.42 0.28 1.54 -15 1.03
DM79x-1 FIZHL(WBC) BERUBTEEAEAS 7.68 2.77 36.08
DM79x-2 H 4 (WBC) BEHLHT fif A A 7.46 2.85 38.19 0.08 0.94
DM79x-3 H 4 (WBC) BERLHT fif A A 7.45 2.75 36.93 0.08 0.98
DM79x-4 H 4 (WBC) BEHLHT fif A A 7.4 2.74 37 0.1 0.98
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Table3 Comparative data of intra-laboratory quality control for RBC on 4 DM79x instruments

& TiH K FHE SD R SDI CV1
DM79x-1 £1 4 (RBC) K- 1(fIAE) 2.28 0.03 1.42
DM79x-2 ZI41ffU(RBC) K 1(fRAE) 228 0.03 1.42 0 1
DM79x-3 ZI41ffU(RBC) K 1(fRAE) 232 0.03 1.47 -133 097
DM79x-4 I 4IE(RBC) K- 1(fI1H) 23 0.04 1.66 -05 0.86
DM79x-1 21 4IE(RBC) K- 2(H H) 451 0.06 1.24
DM79x-2 ZL41fI(RBC) K 2 {H) 4.51 0.06 1.24 0 1
DM79x-3 ZL41fI(RBC) K 2 {H) 4.61 0.07 1.55 - 143 0.8
DM79x-4 I 4ffL(RBC) K 2(HH) 453 0.06 1.22 -033  1.02
DM79x-1 ZI4IHE(RBC) K- 3(FRE) 5.19 0.05 0.97
DM79x-2 ZI41ffU(RBC) K 33 E) 5.19 0.05 0.97 0 1
DM79x-3 ZI41ffU(RBC) K 33 E) 53 0.08 145 -137 067
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DM79x-4 ZL41I(RBC) K 3 1H) 5.23 0.06 1.13 -0.67 086
DM79x-1 ZI4HMf(RBC) BEHLBT A 4.66 0.77 16.46
DM79x-2 ZI4HMf(RBC) BEHLBT A 4.56 0.8 17.52 0.13 0.94
DM79x-3 I 4AfL(RBC) Bl BT AR A 471 0.79 16.69 -0.06 099
DM79x-4 I 4HfE(RBC) BEALT A A 459 0.79 17.25 0.09 0.95
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Table 4 Comparative data of intra-laboratory quality control for PLT on 4 DM79x instruments

& A K FHE SD BT SDI CVvI
DM79x-1 Ifii/MR(PLT) K 1(fRAE) 53.16 2.85 5.35
DM79x-2 Ifii/MR(PLT) K 1(fIRAE) 53.16 2.85 5.35 0 1
DM79x-3 IliL/MR(PLT) K- 1(fIRAE) 543 3.17 5.84 -036 092
DM79x-4 IliL/MR(PLT) K- 1(fIRAE) 53.94 3.56 6.61 -022 081
DM79x-1 IM/MR(PLT) K 2(H ) 268.8 8.31 3.09
DM79x-2 IM/MR(PLT) K 2(HE) 268.8 8.31 3.09 0 1
DM79x-3 Ii/MR(PLT) K 2(HE) 275.96 9.35 3.39 -0.77 091
DM79x-4 IMiL/IMi(PLT) K- 2(HE) 272.6 6.24 229 -0.61 135
DM79x-1 Ifii/MR(PLT) K 3R 505.5 14.25 2.82
DM79x-2 Ifii/MR(PLT) K 3R 505.5 14.25 2.82 0 1
DM79x-3 IliL/MR(PLT) KA 3(FE) 521.14 15.45 2.96 -1.01 095
DM79x-4 IliL/MR(PLT) KA 3 511.02 12.18 238 -045 118
DM79x-1 /MR (PLT) BERLBT A A 226.45 61.76 27.27
DM79x-2 I/MR(PLT) BERLBT A A 213.27 65.66 30.79 0.2 0.89
DM79x-3 Ii/MR(PLT) BERLHT fif A A 227.62 65.77 28.89 -0.02 094
DM79x-4 IMi/IMR(PLT) BEBLHT B A 224.09 62.75 28 0.04 0.97
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Table 5 Comparative data of intra-laboratory quality control for HCT on 4 DM79x instruments

e i H K FHE SD S SDI  CVI
DM79x-1 I EZ¥ (HCT) K- 1(fIKAE) 0.1721 0.0027 1.59
DM79x-2 I L 25 (HCT) K- 1(fIK1E) 0.1721 0.0027 1.59 0 1
DM79x-3 LA LEAS(HCT) K 1(fRAE) 0.176 0.0029 1.65 -1.34  0.96
DM79x-4 1A LEAS (HCT) K 1(fRAE) 0.1737 0.0029 1.69 -0.55  0.94
DM79x-1 LA LA (HCT) K- 2(H ) 0.3871 0.0054 1.39
DM79x-2 LA LS (HCT) K- 2(H ) 0.3871 0.0054 1.39 0 1
DM79x-3 AN LS (HCT) K 2(HE) 0.3976  0.0063 1.59 -1.67  0.87
DM79x-4 AN LS (HCT) KA 2(HE) 0.3893  0.0047 1.2 047 116
DM79x-1 I 4IHE LEZE(HCT) K- 3R ) 0.4845 0.0049 1.02
DM79x-2 I L 25 (HCT) K 3(EHE) 0.4844 0.0049 1.02 0.02 1
DM79x-3 LA LEAS (HCT) K 3R 0.497 0.0073 1.46 -1.71 07
DM79x-4 141 L (HCT) K 3R 04877  0.0057 1.16 -0.56  0.88
DM79x-1 LA LS (HCT) FEBLBT B A 0.4115 0.0587 14.26
DM79x-2 LA L2 (HCT) REBLBT A A 0.4061 0.0655 16.14 0.08  0.88
DM79x-3 AN LS (HCT) BERLBT A A 0.4211 0.0647 15.37 0.15 093
DM79x-4 AN LS (HCT) BERLBT A A 0.4086  0.0659 16.13 0.04 088
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Table 6 Comparative data of intra-laboratory quality control for MCV on 4 DM79x instruments

& TiH K- P SD ERFEH  SDI CVI
DM79x-1 LT AIUATR (MCV) K 1(fRAE) 7549 0.36 0.47
DM79x-2 SR AAFMCV) K- 1(fI1H) 7549  0.36 0.47 0 1
DM79x-3 LRI MCY) K 1(fRAH) 7578 0.34 0.45 -0.85 1.04
DM79x-4 LRI MCY) K 1(fIRAH) 7551 028 0.37 0.07 127
DM79x-1 LRI MCY) K 2 {H) 8583 029 0.34
DM79x-2 LT AIMUATR(MC V) K- 2(P ) 8583 029 0.34 0 1
DM79x-3 LT AUATR (MCV) K- 2(HE) 8623 0.8 0.33 -1.43  1.03
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DM79x-4 LRI MCY) K 2 {H) 85.9 0.3 0.34 023 1
DM79x-1 LRI MCY) K 3 {H) 9324 027 0.29
DM79x-2 FILL AR MCV) KT 3(Ri1H) 9324 027 0.29 0 1
DM79x-3 LT AIUATR(MC V) K 3(RE) 93.67 025 0.27 -1.721.07
DM79x-4 LT AIUATR (MCV) K 33 E) 93.33 0.3 0.32 03 091
DM79x-1 LT AIUATR (MCV) BEHLHR fif A A 88.84  4.75 5.35
DM79x-2 SERL AAFMCV) REHLHT iR A 89.41 526 5.88 -0.11 091
DM79x-3 SR A AFMCV) REHLHT iR A 89.71  5.14 5.72 0.17 0.94
DM79x-4 LR MCY) BEHLBTEEAEA 89.36  5.15 5.76 0.1 093
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Table 7 Comparative data of intra-laboratory quality control for MCH on 4 DM79x instruments

X i H K M SD AL F SDI CVI
DM79x-1 MCH IR 1(MIRAA) 26.63 0.35 13
DM79x-2 MCH IR 1(fIRAA) 26.63 0.35 1.3 0 1
DM79x-3 MCH K 1AIRAA) 26.1 0.41 1.56 1.29 0.83
DM79x-4 MCH K 1(RAA) 26.53 0.26 0.99 0.38 131
DM79x-1 MCH K 2(H1A) 29.98 0.32 1.08
DM79x-2 MCH K 2(H1A) 29.98 0.32 1.08 0 1
DM79x-3 MCH K 2(H1H) 29.49 0.33 1.11 1.48 0.97
DM79x-4 MCH IR 2 29.99 0.29 0.97 -0.03 111
DM79x-1 MCH KT 3R 1H) 32.5 0.37 1.14
DM79x-2 MCH KT 3R 1H) 32.5 0.37 1.14 0 1
DM79x-3 MCH KT 3(RiME) 31.93 0.41 1.28 139  0.89
DM79x-4 MCH K 3(FRifHE) 32.5 0.32 0.97 0 1.18
DM79x-1 MCH BEBLBT AR A 31.38 1.79 5.71
DM79x-2 MCH BERLHT AR A 31.16 1.93 6.2 0.11 0.92
DM79x-3 MCH BEHLBT AR AR 30.26 1.92 6.36 0.58 0.9
DM79x-4 MCH BEHLBTEEFEAS 31 2.02 6.52 0.19 088
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Table8 Comparative data of intra-laboratory quality control for MCHC on 4 DM79x instruments

€ =] K- FEE SD 5 REL SDI  CVI
DM79x-1 MCHC K 1 (1R 1E) 353.25 5.01 1.42
DM79x-2 MCHC IR 1(fIK1E) 353.25 5.01 1.42 0 1
DM79x-3 MCHC K- 1(fIME) 344.14 6.21 1.8 147 079
DM79x-4 MCHC K 1 (1R 1E) 351.37 331 0.94 057 151
DM79x-1 MCHC IR 2(P ) 349.16 3.85 1.1
DM79x-2 MCHC K- 2(HE) 349.16 3.85 1.1 0 1
DM79x-3 MCHC K 2 (T E) 341.94 3.81 1.12 19 098
DM79x-4 MCHC IR 2(P ) 348.65 291 0.83 018 133
DM79x-1 MCHC K- 3(FiE) 348.59 3.69 1.06
DM79x-2 MCHC KT 3= 1H) 348.59 3.69 1.06 0 1
DM79x-3 MCHC IR 3(FR ) 340.78 424 1.25 184 085
DM79x-4 MCHC K- 3(FiE) 348.1 332 0.95 0.15  1.12
DM79x-1 MCHC BERLBT A A 353.34 7.17 2.03
DM79x-2 MCHC BERLH fif A A 348.6 6.69 1.92 071 0.96
DM79x-3 MCHC BERLBT A A 337.12 6.26 1.86 159 097
DM79x-4 MCHC BERLBT A A 346.88 6.33 1.82 1.02 098
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