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Figure 1 An example of pre-classified leukocytes presented on the computer screen of CellaVisionDM96°
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Table 1 Hematologic data of 100 subjects by Coulter LH780

Parameters

Subjects

Males (n = 61) Females (n = 39)

RBC count (x10'/L)
Hemoglobin (g/dL)
Hematocrit (%)
MCV (fL)

MCH (pg)

MCHC (%)

RDW (%)

RDW-SD (fL.)

MAF (fL)

Platelet count (x10°/L)
Plateletcrit (%)
MPV (fL)

PDW (%)

50+ 0.3 44+ 04
151 0.7 13211
441123 392+ 28
883140 894 + 41
304+ 16 302+16
345+ 08 338109
13206 136 £ 09
39.7 + 1.8* 427 £ 31%
136 = 1.2* 116 £ 1.1*

2432 t 456 264.6 * 42.6
0.22 = 0.04 0.22 £ 0.03

83*1.1 82108

16.3 = 0.4* 160+ 04

Mean * standard deviation; *n = 25
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Table 2 Comparison mean of leukocyte counts by Coulter LH780, manual reference count and CellaVision DM96

Manual reference method CellaVision DM 96

Coulter LH . .
Parameters Pre-classification Post-classification

780 MT 1 MT 2 Mean

MT 1 MT 2 Mean (Pre) MT 1 MT 2 Mean (Post)

Neutrophil

Mean £ SD 582+6.0 563%x78 545+£80 554%+78 497+103 5065%+94 501+%92 523%+98 522+£89 52.2 87
95% range 459-694 371-7165 356-753 368-726 279-675 326-696 31.3-69.2 325-69.1 349-697 345-69.9
Lymphocyte

Mean £ SD 316+59 346%+84 365+£79 36579 34+£92 362X90 3B3IE82 387£97 387£92 38.7 £ 88
95% range 210-429 180-5625 200-562 214-540 163-560 16.7-529 161-504 182-586 192-566  19.0-557
Monocyte

Mean + SD 72+17 52121 55+ 20 54+18 51+25 55+23 53+ 19 55+t 24 54+21 55+ 18
95% range 48-12.0 15-105 18-95 25-95 04-108 1.7 -12.0 1.7-98 1.7 -10.7 1.7-109 20-96
Eosinophil

Mean + SD 24+12 25+16 24+16 24+ 14 23119 24+18 24+14 21+19 22+18 22+14
95% range 0.6 -50 0.0-62 0.3-567 04-56 0.0-6.7 0.0-62 04-567 0.0-6.7 00-6.7 0.0-53
Basophil

Mean £ SD 06+04 08+07 08£08 08£06 08+1.1 09=+11 09+08 1011 09+10 1.0£08
95% range 02-17 0.0-27 00-30 00-20 0.0-33 0.0-37 0.0-30 0.0-41 00-35 00-28

Band form
Neutrophil
Mean £ SD - 03£05 02t04 03+03 13+21 11+18 12118 01+04 03+06 02+04
95% range - 0.0-20 00-12 00-11 0.0-6.7 0.0-62 0.0-6.6 0.0-1.7 0.0-21 0.0-13

MT = Medical technologist

80 -
g * A
g
£ o6 - ) y= 0561 + 27,0
Z ¢ e B2=0.531, n =100
: *
; 40 = *
g
&
3 20 -
f=]
¥
]
i
a
E 0 T T T 1
=
2
“ 0 20 B 60 80

Manual differential count, Meutrophil (%)

30.0 - 80.0 =
3 B . C
g s ¢ g
& =0.919x - 0.847 g o
& @600 o =0 5 @600 o y=0922% + 1115
Cl - = g =
! Fe=0613,n=100 S 3 R?=0.695, n= 100
) & ’ z 5
G S0 4 % Han A
L * %, " L1
-  } s &
= o k=3
& & 9
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2
3 2
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Figure 2 Correlation of neutrophil count by manual differentials (reference method) versus; A) Coulter LH780;

B) CellaVision DM96 pre-classification; C) CellaVision DM96 post-classification
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Table 3 Comparison of differential leukocytes by Coulter LH780, manual reference count and CellaVision DM96.

Method y

Method x

Bias (cells)

Limits of agreement

Low (cells)

High (cells)

Neutrophil

Coulter LH780

DM96 pre-classification
DM96 post-classification
DM96 pre-classification
Lymphocyte

Coulter LH780

DMO96 pre-classification
DMO96 post-classification
DMO96 pre-classification
Monocyte

Coulter LH780

DM96 pre-classification
DM96 post-classification
DM96 pre-classification
Eosinophil

Coulter LH780

DM96 pre-classification
DMO96 post-classification
DM96 pre-classification
Basophil

Coulter LH780

DM96 pre-classification
DM96 post-classification
DM96 pre-classification
Band form neutrophil
DMO96 pre-classification
DMO96 post-classification
DMO96 pre-classification

Manual reference count
Manual reference count
Manual reference count
DM96 post-classification

Manual reference count
Manual reference count
Manual reference count
DMO96 post-classification

Manual reference count
Manual reference count
Manual reference count
DM96 post-classification

Manual reference count
Manual reference count
Manual reference count
DM96 post-classification

Manual reference count
Manual reference count
Manual reference count
DM96 post-classification

Manual reference count
Manual reference count
DMO96 post-classification

0.729* -2.8 -133 7.7
0.783* 53 -6.0 16.6
0.834* 3.2 -6.3 12.6
0.963* -2.1 -7.0 2.7
0.763* 4.0 -6.0 13.9
0.579* 0.2 -9.7 10.2
0.608* -3.2 -121 5.8
0.956% 34 -1.7 8.5
0.632* -1.8 4.7 1.1
0.501* 0.0 -3.6 3.6
0.505* -0.1 -3.8 3.6
0.945* 0.1 -1.1 1.3
0.746* 0.0 -1.8 1.9
0.621* 0.0 -2.6 2.7
0.644* 0.2 -2.4 2.8
0.929* -0.2 -1.2 0.8
0.248 (p = 0.013) 0.2 -1.0 14
0.216* -0.1 -1.8 1.6
0.303 (p = 0.002) -0.2 -1.8 14
0.676* 0.1 -1.2 14
0.409* -1.1 4.2 2.0
0.211 (p = 0.036) -0.4 -2.0 1.3
0.262 (p = 0.012) -0.7 -2.4 1.0

*p < 0.001; DM96 = CellaVisionDM96
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Figure 3 Correlation of lymphocyte count by manual differentials (reference method) versus: A) Coulter LH780;

B) CellaVision DM96 pre-classification; C) CellaVision DM96 post-classification
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Figure 4 Correlation of monocyte count by manual differentials (reference method) versus: A) Coulter LH780;

B) CellaVision DM96 pre-classification; C) CellaVision DM96 post-classification
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Figure 6 Correlation of basophil count by manual differentials (reference method) versus: A) Coulter LH780;

B) CellaVision DM96 pre-classification; C) CellaVision DM96 post-classification
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Comparison of Differential Leukocyte Counts

by Microscopy and CellaVision DM96

Pornvaree Lamchiagdhase', Jirasak Pathomwattananurak’, Kanittha Nguanthud?,

. 2 3
Uraiwan Kaewborworn® and Naruemol Chokkunawattana
"Department of Clinical Microscopy, Faculty of Medical Technology, Mahidol University; “Hematology Division, Department of Pathology,
Pramongkutklao Hospital, Bangkok; pCL Holding Co. Ltd. Bangkok, Thailand.

Abstract: Differential counting of leukocytes is a part of complete blood count (CBC), which is an important
diagnostic tool and management of patients in the medical practice. Microscopic examination of blood smear is
time consuming and requires highly trained personnel. The CellaVision DM96 is an automated image analysis
system for peripheral blood smears. The instrument identifies leukocytes and then takes digital images which
are analyzed by artificial neural network based on a database of cells and pre-classified according to leukocyte
class. The cells are presented to the user on a computer screen for confirmation or reclassification. Objective:
This study, we evaluated the differential leukocyte counts by using the CellaVision DM96 and compared with
manual microscopy as reference method. Materials and Methods: The tripotassium-ethylenediaminetetra-acetic
acid (KQ—EDTA) blood samples of 100 subjects (61 males, 39 females), who had CBC results within reference
ranges, were obtained from leftover samples which submitted to routine CBC examination at the Hematology
Laboratory, Phramongkutklao Hospital. — Differential counting of leukocytes were analyzed on the CellaVision
DMO96 and results were compared with the manual microscopy method. Results: The 95% range of differential
leukocytes counting from post-classification of CellaVision DM96 were closed to manual microscopy reference
method. Correlation coefficients between post-classification released from CellaVision DM96 and the percentage
obtained by the reference method were 0.83 (neutrophils), 0.86 (lymphocytes), 0.45 (monocytes), 0.54 (eosinophils),
and 0.30 (basophils). Conclusion: From our preliminary data, the results of CellaVision DM96 were similar to
reference method and could decrease workload on blood smear examination in normal differential leukocyte count.
For clinical uses, further studies are needed on the pathological blood samples.
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