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Disclosure

This presentation is sponsored by Beckman Coulter, Inc. The content is
scientific, non-promotional and educational. Certain products referred
to herein have specific intended uses, which are clearly marked by the
manufacturer. The views and opinions expressed in this presentation
are solely those of the author, and do not represent the position or
policy of Beckman Coulter, Inc. Beckman Coulter, Inc. does not accept
any responsibility or liability for the accuracy, content, completeness,
legality, or reliability of the information presented.
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Hematology Workflow

Outpatient Clinics On-site sampling &
sampling handling
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Flow Cytometry Workflow

f""u‘ CD45-KrO, J33, 100 Tests, CE

Product No: B36294 FLOW Reagent

7| 1 CD3-PB, UCHTI, 50 Tests, CE

Product No: B49204 FLOW Reagent

CD19-PC7, J3-119, 100 Tests, CE

Product No: IM3628 FLOW Reagent

Product No: A07767 Reagent

|

CD64-FITC, 22, 100 Tests, CE

Product No: B49185 FLOW Reagent

()
) CD16-PC5, 3G8, 100 Tests, CE

CD34-APC-A700, 581, 50 Tests, CE

Product No: B92417 FLOW Reagent

CD38-APC-A750, LS198-4-3, 50 Tests, CE

Product No: B49200 Reagent

HLA-DR-ECD, Immu-357, 100 Tests, CE
Product No: B92438 Reagent

2 . CDE panel (30-70 a day / 14.000 a year)

10-20 slides a day / site %

) : = .3 T 2 NN Flow
(excluding l?ody fluids and A R 3 Other automated in-house panels: 7 days
Kleihauer) y J <7 p g TR - TBNK (1000 a year), KL (1500 a year), o week
- SLD (1400 a year), HLA-B27 (740 a year)



CDE preparation and sensitivity

Random access loading of samples

o whole blood EDTA
¥ +
CDE Mix of Antibodies
Incubation CytExpert
Software

Automated acquisition
Stopping gate: 20.000 leucocytes
Maximum time : 5 minutes per tube
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Versalyse

Incubation L oom e




CDE precision

- Table Il :
95%-PREDICTION INTERVALS (IN %) for the
results of a very large number of differential

‘counts in'smears from one sample of blood.

t (n=100| n=200 | n=500 | n = 1000
1] 03 0 -25| 02-20| 04 1.7

2| 05 | 054 | 0834| 1229
3| 07 1 -55| 16 46| 20- 41
4| 1-8 15- 7 24- 58| 28 53
5| 1-10 2 -8 32- 70| 37- 64
6 211 3-95| 4082 46 75
7| 212 35105 | 4.8 94| 55 86
a 3-14 4.5-12 58-104 | 64- 9.7.
9| 415 5 -13 6.6-11.6 | 7.3-10.8
10| 516 6 -145 74128 | 8.2-119
15| 822 | 10 -20 | 120-182 | 12.8-17.2
f20 | 12-28 14.5-255 J16.6-23.6 | 17.6-225
25 [ 17-34 | 19 -31 | 21.2-288 | 22.3-27.7
30 | 21-39 | 24 -36.5 | 26.0-34.0 | 27.2-32.9
35 | 26-44 | 285-415 | 30.8-39.2 | 32.1-38.0
40 | 31-50 | 33547 | 35.844.4 | 37.0-43.0
45 | 3555 | 38 -52 | 40.6-49.4 { 41.9-48.1
50 | 40-60 | 43 -57 | 45.6-54.4 | 46.0-53.1

n is the lotal number of cells counted; tis the real parcantage of cells of
a given type. The cited limits are included in the 95%-arediction interval.
Ruemke CL. The statistically expected variability

in differential counting. In: Koepke JA: Differential
leukocyte counting. College of American
Pathologists, Sokie, Illinois. 1979

Table 1 95% confidence limits for the actual number of cells per 100 WBC. A = observed cells per 100 WBC.

10
15
20
30
40
50
70
80
90
100

0-3.6
0.0-54
1.6-11.3
4.9-17.6
8.6-23.5
12.7-29.2
21.2-40.0
30.3-50.3
39.8-60.2
60.0-78.8
70.8-87.3
82.4-95.1
96.4-100

Actual number of cells per 100 WBC

n=200

0-1.8
0.1-3.6
2.4-9.0
6.2-15.0
10.4-20.7
14.7-26.2
23.7-36.9
33.2-47.1
42.9-57.1
63.1-76.3
73.8-85.3
85.0-93.8
98.2-100

n=500
0-07
0.3-23
3.3-73
7.5-13.0
12.0-18.4
16.6-23.8
26.0-34.2
35.7-44.4
45.5-54.5
65.8-74.0
76.2-83.4
87.0-92.5

99.3-100

0-0.4
0.5-1.8
3.7-6.5
8.2-12.0
12.8-17.4
17.6-22.6
27.2-329
36.9-43.1
46.9-53.1
67.1-72.8
77.4-82.4
88.0-91.8

99.6-100

0-0.1
0.8-13
45-55
9.4-10.7
14.3-15.8
29.1-31.0
39.0-41.0
49.0-51.0
69.0-70.9
79.2-80.8
89.3-90.6

99.9-100

Sysmex educational enhancement and
development, SEED Haematology, April 2016



CDE precision and specificity

Table 1 Coefficients of variation (CV), and mean percentages of
cells (X), corresponding to B-E imprecision in differential leukocyte

counting

Quantity (%) CV (%)
Lkcs (B)—neutrophilocytes; num. fr. 78.15 6.6
Lkes (B)—lymphocytes; num. fr. 10.78 325
Lkcs (B)—monocytes; num. fr. 491 55.0
Lkcs (B)—eosinophilocytes; num. fr. 1.88 68.8
Lkcs (B)—basophilocytes; num. fr. 0.19 263.2
Lkcs (B)—myelocytes; num. fr. 0.83 132.5
Lkcs (B)—metamyelocytes; num. fr. 3.16 69.6

Quantities corresponding to the differential leukocyte counting are
described in accordance with the standards EN 1614 [6] and ISO
15189 [7]

Lkcs, leukocytes; B, blood; num. fr., number fraction
Fuentes-Arderiu, X., Garcia-Panyella, M. & Dot-Bach, D. Between-

examiner reproducibility in manual differential leukocyte counting.
Accred Qual Assur 2007
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Hematological cytomorphology: Where we are
1JLH2024

CD3 PB450-A

CD38 APC-A750-A

[LYMPHOCYTES] [p1lyb] [LYMPHOCYTES] [p1nk]
CD19 PC7-A / CD3 PB450-A CD19 PC7-A / CD16 PC5 PC5.5-A CD16 PC5 PC5.5-A / CD3 PB450-A CD19 PC7-A / CD16 PC5 PC5.5-A
1074 1074 1074 107
104 (LvT) < el LYB 10 < 10
2] <T .
4 2 &
10°4 0 10 o 10y
o
: ;
10° 8 20000 8 20000
0 . ;'.:_-':-' g 0
9 -20000 - -20000
-10(;000 0 100'000 1:)‘* 1:)7 11')4 1105 1:? 15’ c'r 1105 16“ wlu’ -106000 <|) 100'000 1:)6 1:37
CD19 PC7-A CD19 PC7-A CD16 PC5 PC5.5-A CD19 PC7-A
GB GLOBULES BLANCS 5 157 1000/mm=
1 [LYB) NEU NEUTROPHILES 5 (&1 (225 %
NEUVA NEUTROPHILES (VA) 5 1263 1000/mm?
HLA-DR ECD-A / CD38 APC-A750-A CD38 APC-A750-A / CD19 PC7-A
EOS EOSINOPHILES s (&1 |07 %
7 o
10 1074 EOSA EOSINOPHILES (VA) 5 1 0.08 1000/mm3
BAS BASOPHILES 5 1 01 %
106 BASOVA BASOPHILES (VA) 5 1 0.02 1000/mm?
< 10° MON MONOCYTES 5 i %
B' MONOVA MONOCYTES (VA) 5 1 013 1000/mm?
105 g i LYM LYMPHOCYTES 5 &1 304 %
a 10°3 LYMVA LYMPHOCYTES (VA) 5 & 1 355 1000/mm=
S b LYTCD LYMPHOCYTES T 5 1 2370 1000/mm=
o PLASMABLASTES LYBCD LYMPHOCYTES B 5 1 0.990 1000/mm?
a NKCD LYMPHOCYTES NK 5 1 0.180 1000/mm?
-20000 LYAT LYMPHOCYTES ATYPIQUE 5 1 02 %
z s o3 pe T ™ o e PLBLCD PLASMABLASTES 5 1 00 JuL
BLA BLASTES 5 &1 4264 %
HLA-DR ECD-A CD38 APC-A750-A BLAVA BLASTES VA 5 &1 499 1000/mm?
GRIM GRANULOCYTES IMMATUR 5 G ) %



CDE gating

10 Technicians (7.6 FTE)

KALUZA
Software

[Ungated]
.. CD45 KO525-H / HLA-DR ECD-H [Ungated] CD19 PC7-A / SSC-H
" TlAlert ALL] o 3 Alert HCL
X

5
10° 1000+

5
o
5 .-
o 104 GO
g 2
; 500+
10°+
102 T T T
10% 10° 104 10° 10°
CD45 KO525-H GAP 0.11 CD19 PC7-A
[Ungated] TIME _ [jit] FSC-A / FSC-H
> 50% of CDE -
analyses 1000+
. i x
<1 minute 5 o
o (v

500

T T T T
500 1000 1500 2000 2500
(x 10%)

FSC-A

* Lymphosum=(COUNT("LYT", 1)+COUNT("LYB", 1)+COUNT(NK, 1))/COUNT("LYMPHOCYTES", 1)*100

* Leucosum=(COUNT("MYELOIDES", 1)+COUNT("LYMPHOCYTES", 1)+COUNT(MONOCYTES, 1)+COUNT
(EOSINOPHILES, 1)+COUNT("BASOPHILES", 1)+COUNT("BLASTES", 1))/COUNT(CELLULES, 1)*100

* Gap=(COUNT(CELLULES, 1)-COUNT("MYELOIDES", 1)-COUNT("LYMPHOCYTES", 1)-COUNT(MONOCYTES,
1)- COUNT(EOSINOPHILES, 1)-COUNT("BASOPHILES", 1)-COUNT("BLASTES", 1))/COUNT(CELLULES, 1)*100




CDE gating

‘Alert Gates’

Cell
Population
Allocation

Gates
that might
require
adjustments

SSC-H

HLA-DR ECD-H

(x 10%)

[Ungated]
- CD45 KO525-H / HLA-DR ECD-H [Ungated] CD19 PC7-A / SSC-H
Alert ALL] - g Alert HCL
Sl = 1000~
10° 4
800
T
10 O 600~
A
400 .
1034 | ; e
200~ Sy ﬁ
10 T T T = T 1 T A T
10? 10° 10* 10° 108 10* 10° 108 107
CD45 KO525-H CD19 PC7-A
[MYELOIDES]
107
1 M-GRAN]  (NEUTROPHILES
10004 1084
=
O
=
'-; 105+
o)
500 S
10000
3 . 04
' i -10000
1;)4 1:)5 1:)6 1(I)7 (IJ 1:)5 1;)6 1(')7
CD45 K0525-A CD16 PC5 PC5.5-A

Gap < 0.8 = Send CDE results

CD3 PB450-A

[debris] CD45 KO525-A / SSC-A

. . 2000
Final ‘Debris 3
Gate’ ® 150
Boolean Gate = 5
(V2]
‘NOT CELLS’ o 10007
500
T 10° 0 10
CD45 KO525-A
[LYMPHOCYTES] [p3baso]
CD19 PC7-A / CD3 PB450-A HLA-DR ECD-A / CD38 APC-A750-A
10 14 [BASOPHILES DENDRITIC
10° < 10°4
S
Te]
N~
10°4 3
E 10°
<
[=2]
™M
10° S 200004
0_
0-
-20000
T T T b k|
-100000 0 100000 106 107 T T T T
0 10° 108 107
CD19 PC7-A
HLA-DR ECD-A

Gap = 0.8 = more thorough analysis




Other automated panels
- Reflex testing -

=)
E Averissements Rémisol
L'action d'une régle a supprimé certain:
E Commentaires réqles
“CYTODIFF pour ALARME (v)

- - HBWISARE = envoi a Delta (v)
A “CYTODIFF (v)
S y Pour HBW ou SARE-> envoyer a Delta (v) vCH
\ *CYTODIFF LY# (v) vC H
T pour HBW ou SARE > envoi & Delta (v) . vC_H
EO% 119 vC_H
_AJDUTER KL (v) BA% 0.28 vC_H
NEZDxH 4.15 vC_H
) Commentaire techniaue 7] vC_H
/ D-CONS MO# = vC_H
£0# 036 vCH
BAz 008 vCH
= CYTODIFF SSS VCH
NREC?: |
NRBCE
== Blestes% 002 vCH
- 0.01

] NK& 080 ~CH
/ PLASMABLE 000 ~C.H 7]
MO16POSH 373 vC_H
w L 1G% 005 vC_H
EGC% vC_H
CFORM FCCYTO, VC_H |
Patient Gens/LH/DxH 2| L RBC |
=z Flags suspects HGB
3 Blast HCT
ment (Hema) WBC 99 V_XH 24 13/06/2025 SEX
z D-URS WNOP 1300 V_H 220 13/06/2025 o
2 Test names beginning with @ are research use only. No WDOP 13 V_H 27 13/06/2025 2k
(3] El Avertissements Rémisol '
L'action d'une régle a supprimé certains commes NE% 6152 V_H 1821 13/06/2025 PLT
LY% 550 5245 13/06/2025 .
CYIODET poul LA, MO% 3213 2817 13/06/2025 MO_CDIFF 319 v _H
ez ;‘;';‘“" & EO% 021 062 13/06/2025 £0.COIFF e
BA% id_CDIF 1375 H
HBW ou SARE > envoi a DELTA BA% 064 055 13/06/2025 Y e g o T
 voir lame NE#DxH 609  VCH 044 13/06/2025 NE_CDIFF 1368 v_H
$iPLT basses sans antériorités voir si tube citraf | | LY# B c 1.259 13/06/2025 BA CDIFF 028 v_H
EGC%: "EGC <3% [ = ] 068 13/06/2025 LYSUM_CDIFF 9967 v_H
El Commentaire technique 001 13;06;2025 BLAS#_CDIFF 0.01 vC_H
D-URG 4 NK_CDIFF 265 v_H
001 13/06/2025 . 5| | [Nka_corre 080 vCH
03 13/06/2025
00 13/06/2025 |
S5 13/06/2025 =
RBC V_H 4143 13/06/2025 'y p1CloneCD5: 98.63%) 107 JLYB 5+ Kappa: 83.36% KL_TRAMSITZ 000 v_H
HGB V_DH 139 13/06/2025 KL_BNAIFSAT 0.00 v_H
HCT V_H 407 13/06/2025 - KL_BMEMOIR 1202 v_H
vir i E R el 3 3 CloneCp5: 8.9t LYo K %% wH
2 0 o LYB%_KL 7629 v_H
MCHC 350 V_H 342 13/06/2025 Q 1054 X - KL_CD27PIGDP 0.02 v_H
RDW 159  V_H 154 13/06/2025 = g KL CDZ7PO5% 8995 v _H
PLT 106 13/06/2025 S L) KL_KAPPAZ 8757 v_H
MPV 102 94 13/06/2025 1000 KL_LAMBDAZ 022 v_H
UWBC 99 V_H 24 13/06/2025 ) KL_CD10% 004 v_H
MDW 31 V_H 19 13/06/2025 - KL_CD27% 8995 v_H
T T T 10008y T r — KL_CD5% 9921 v_H
" o w o000 ° 10000 oo KL_CD200% 98.15 v_H
CD45 KO525-A Lambda FITC-A KL_IGD% 214 v_H
KL_CD38% 9335 v_H
KL_CD45% 100.00 v_H




CD8 PC7-A

CD27-CD138 PE-A

Other automated panels
- As prescribed -

TBNK K/L
(Lyse No Wash) (Lyse Wash)

[LYT] CD4 APC-A / CD8 PC7-A [LYB]

) Lambda FITC-A / Kappa APC-A

3 “ P 104 [KAPPA: 56.33%

v [[1 T .B.NK CD4,CD8 ;

S 5 \

5 TBNK (1000 a year) KL (1500 a year) % " P MDF Pathos d'ongine medullare 5 "
50000 E’ ' @ SLDKL L34 mexbﬂaife ,y'uph()lde

° b o SLD ] Immunité ymphoide
50000-@ 1000: e

-50000 (IJ 1:)5 1-'0“ 107 . -10'000 6 10600 1:)s 10°

CD4 APC-A Lambda FITC-A

HLA-B27

SLD
‘ (Lyse No Wash)

(Lyse No Wash)

[CD4]

CD45RA FITC-A / CD27-CD138 PE-A - [Lymphos T] HLA B27 FITC-A / SSC-A
10744-CMTM 4-NA 5
10° 600

v
<<
10° O 004 TLEUCO TYPAGE LYMPHOCYTAIRE 0
SLD (1400 a year) HLA-B27 (740 a year) % °
107 ® 200 HLA B27+: 99.74% P??
04 _.57’- B
4-EM) 4-TD: 1.64% *’
-10(;000 (') 100'000 TO" 1:17 o 10 102 o 10 100 106 107

CD45RA FITC-A HLA B27 FITC-A
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Activated Monocytes

[NEUTROPHILES] CD64 FITC-A [NEUTROPHILES] CD64 FITC-A [NEUTROPHILES] CD64 FITC-A
100 —
Neutrophils 07 =
Meonocytes Eosinophils b \S
e 404 S B =
)
o o FE— /)
5 5 w 5
2 2 o
— o o (s}
40
20
&——— Basophils (white) 104 20
‘\Lymph”y‘es o ol o o yo TR ™ -
CD64 FITC-A CD64 FITC-A CD64 FITC-A
Gate  X-Med Gate X-Med Gate X-Med
Al 6,767.35 All - 145,595.36 Al 171,421.45

Septic
MDW=28.6
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