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CLS! FMSE : Validation, Verification, and Quality Assurance of Automated Hematology Analyzers; Approved
Standard—Second Edition. Clinical and Laboratory Standards Institute, H26-A2 Vol.30 No.14, 2010.

ICSH FHMSE : ICSH guidelines for the evaluation of blood cell analyzers including those used for differential
leucocyte and reticulocyte counting, INTERNATIONAL COUNCIL FOR STANDARDIZATION IN HAEMATOLOGY, WRITING
GROUP: C BRIGGS, N CULP, B DAVIS, G.D’ONOFRIO, G ZINI, S.] MACHIN, on behalf of the International Council for
Standardization in Hematology (ICSH), International Journal of Laboratory Hematology 36: 613—-627, 2014

JSLH BEIMERSDIFESHRE © Japanese Society for Laboratory Hematology flow cytometric reference method of
determining the differential leukocyte count: external quality assurance using fresh blood sample, Y
KAWAI ,Y.NAGAI ,E.OGAWA, H. KONDO on behalf of the Standardization Subcommittee for Blood Cell Counting of
the Japanese Society for Laboratory Hematology (JSLH), International Journal of Laboratory Hematology 39: 202—
222,2017

B Sk

cLsi BBk S ERIE © Reference Leukocyte (WBC) Differential Count (Proportional) and Evaluation of
Instrumental Methods; Approved Standard—Second Edition. Clinical and Laboratory Standards Institute, H20-A2
Vol.27 No.4. 2007

ICSH BIIMBR D FASBRIE © Toward a Reference Method for Leukocyte Differential Counts in Blood: Comparison of

Three Flow Cytometric Candidate Methods, Mikael Roussel,1* Bruce H. Davis,2 Thierry Fest,1,3,4 Brent L. Wood,5*
on behalf of the International Council for Standardization in Hematology (ICSH), Cytometry Part A 81A: 973-982,
2012
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Panels of antibodies and dyes: .
Antibody cocktail reagents provided by the Japanese Society for Laboratory Hematology (JSLH)

Marking target cell  CDI16 CD3/CD56 CDI19 CDhl14 CD33 CD294 HLA-DR  CDI123 CD45
Neutrophils + ; - - + (Dim)
Lymphocytes NK cell T cell, B cell - — Th2 B cell e + (Bright)

NK cell
Monocytes Inflammatory  — - + + — + — + (Medium)
Monocyte
Eosinophils - - = —x + = + (Dim)
Basophils - — - - —% + — + + (Dim)
Fluorescentdyes FITC FITC APC PE-Cy7 PE-Cy7 Alexa PerCP PE APC-H7
PC.7 Fluor647 APC- AF750

* )IAvS 1ETHAIS. RIREMEVEDIE(-+)ERETD
[JSLH-DIff™ (L& BIEEEMER 5 23480 2 Kt TOv ]

i ™ oM w0 m ww 108 w ] w0 w o w "

(1) Cytogram ( FsC-H / SSC-A )

(2) ®Bead Plot (CD3-CD16-CD56 fITe / CD123 FE )

(3) OLeukocyte Plot ( CD45 apc-H7 / SSC-A )

(4) ®@Neutrophil Plot  (CD3-CD16-CD56 fITc / S5C-H )

(5) ®@Eosinophil Plot  ( CD19 APC-CD294 Alexa Fluor 647 / SSC-H )

(6) @Monocyte Plot (CD14-CD33 PECy? / SSC-A )

(7) ®@Basophil Plot ( HLA-DR Perce- / CD123 *¢ )

(8) OLym gating Plot  ( CD45 Arc-H? / SSC-A )

(9) ®@Lymphocyte Plot ( CD3-CD16-CD56 FITe / CD19 APC.CD294 Alexa Fluor 647 )
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[BMEk 5 DHEEIER, MBI SLUHBIROEH]

1) BoX
- CD45+ WBC ' — MDA "MEZFAWT, £BMmBk (1F+H3k Neut cells. U>/{Ek Lympho cells. BEk Mono
cells. §FEEEK Eos cells. IFIEEEK Baso cells. T/NK U>/\BK T/NK cells. BUJER B cells, AZESHRRARENA
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Rk : BARBIRF S FEEEES MEGHEEREINEES
i@ plasmacytoid dendritic cells ; pDCs) DBEDEZEH T3,
<itEx> SEMBRIEE (%) =FEMERARDNY / CD45 BB MmERA > MR [CD45+ WBC] x 100
2) #EXTER
- EIMEREX = CD45 BRI R MK
- &ZBmEk (@FHEk Neut cells. U2/Ek Lymph cells, BZk Mono cells. $FE£EK Eos cells. $FEEEK Baso cells.
T/NKU>JER T/NK cells, BU>/VEK B cells, FZEEMBBARENAMAR pDCs) 1R MRICHUTI2]E-XTOvboE
—ZARNEFWTEH T3,
<stEx> FRMBKIER=FHMERAARD MY / E=XARD K
Z2HMmBkERER(/UL) =&AMmBKLEEE x (Trucount Tube SEEE-XHTI> S / #R4KE 50uL)
3) BRI
-ZAMmik (FHEk Neut cells, U>/\Ek Lympo cells. BiEk Mono cells. #FE£Ek Eos cells. iFi&EEk Baso cells)
O¥aF07% CD45 BIEHiE (CD45+WBC 7'— MDA M) TEIo/B%HBIREVTEEI 3.
< AETE pDCs Z2EEMEEL TRRLTWD . COARY MIUDNBREL TEEL TWSIes. #BIZR(IC pDCs ZINE T 2E
(30, Ffz, BEEREIAMAE myeloid dendritic cell ;mDC EU>NER (T/NK &—bRICTIOYREN3) ELTEELTL
20T, FEZTDHE(FR,
ASE T, EMERHERE (CD34 BRIEMAE) (FUS/NBR (T/NK &' —bMAICTOvhaNn3) ELTEELTWS.
-CD45+ WBC 45— hRIDAARY RT. BIMEREL THBIZNAWAARY NME. EIFEHRES LUTTURREER S,

BARBMEFS BBk DMEE (SLH-DIffE) T-IANS—h

sz, PRREDPS, /Wt %
A A
e (RBES )
NI Lot. AR
HEE - X Lot. TR £14( 49000
7 ILEER AR micaro b sEAnT5E. L ELEH R EBHEINET,
B MIRE5EAI - AR

Date Tube ID No.

20171201 E123456?8‘ 1 8252 | 1883
BaE (%)
Bimk53Eh I AR
elaods %Lympo |%Mono| %Neut| %Eos | %Baso| %5diff | %CD45+ %T/NK %B | %pDC |#

4626 32.7 7.5 52.5 5.0 2.1 99.7 100.0 29.5 | 3.2 0.1

fExts (x10%/L)

BmEks5EEh - AR

Z |#Lympo| #Mono | #Neut | #Eos | #Baso | #5diff | #CD45+ | #T/NK #B #pDC

1748 399 2810 269 111 5338 5353 1579 169 5
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(BEEIE]

1. IEEBmBkoDE (59%8) DSoBMmEKCLSFE
EEAOFREIMRPICFELTVDIIEEBMEKDE (5 0%8) DINIEFNDEOLL T, SRR
(pDC, mDC) . IEIMERHHRE (CD34 FZIEHERE) BREN DD . FAHMBERIK(CHT D AFBDLEER (G NEVN,
BN RICETOREZ 5230 8MEN DD (a~c) »
a) EEMRARMEMRPOEARMEAZLIRER(E 0.16-0.68% (mean£2SD ; N=27) Y
b) EERAFMEILERD pDC DHIREK(L 0.2~0.4% 2
c) FMEMERIRCHIFS cD34 BFIEHBOHIRERE 0.1~#7%40

2. IEERMmMERDE (50%F) DSAOBMBKEICIDIEENDFE
AET(FEHMAMRRS LU cD34 BB IHMREE)> ) (BkEL TETEEN S, pDC (OWVTIE, SEBELTETE TS,
T 5D d)~e)CEEREL T HE LU TIEERMERDBENZ BHEHZHIRTT .

d) AVETIE DC B EIDDS5. CD123+HLA-DR+(D pDC DIRH N A]BETEH Do skBI SRV AR NMI(E, EEAD
FHEMARPTFEL TS pDC T — MIOEHAHIRE. cD34 I3 MEHIRE. SEHRRSLUT TURRENZEN S,

e) BHAMIRRS LU CcO34 5 EHIAEY (TRIOFEEBTRI A (&, [8]U2/ (BT —NTOYR T, U/ (BRD
CDA45 FIREE LD T, SSC TIFU/BREBEBRORIKBWCHIR TS, OB, K¥EH P1 TOYMAIC
EEN3s. [9]T/NK-B U NERTOY NCRREN S, 2T ANET(EMHBOXREE) > NERELTETE

N,
(81U>)\EkS — R JOwh [9]T/NK-B U>/(ERT O
o Lympho gate
g ““91: B cels
: g"s;
2 g ;
7 Qo
g F
, Pl 5 o.-:
.|
3
g 3

00 10! g0t

1‘ 0 1
445 CD3/ICD16/CD56 FITC-A

1"' 100 104
CD45 APC-CyT-A
3. KAMEEBARBMRZAEUSSICE. IEEBMBKERIZEDHBIZENZVGETHD
SEBIENBVAARY NI, f&FE ADFRMBITRRICTEIEL TOIEHMAMIR. ESMmetHAE. JEHMESLUTITUX
RENEEND. EHAMAL. EMmEBHRRARLE) B (T/NK '~ RICTOYREND) ELTEEINZLD. &
BIMEKOB 2 EDOEETH 99.0%FKiFEEBOIHZE(C(E. FEHAR, TIVR, =T I ARR, HEARR. A&ER
BRENEZSNS,

4. BEDIBELOLEE
ASEFTO—HA AN —ETHRZENS. f)~h)ZEELT. BROVELOLLRZ T IHENDD.

f) DIyIEEIRALTVSE . RESRRRMEARDSIEEODCHML CLEMERNGHDIENS. BRDIED
BEHEKIEH(EFTO—Y A PN —ELDE 10-20%EAEZRT 8, COERETIO-Y A hXN—EZERALTY
ZEEMERDTEENSBANDAEMBEERTHS, (COEZMIEIIENT, KERERICBEHREE
BOSIRIETIHEEHDIN . TDHZEICIMMOMIZLERN EN'BELRD)

g) BRDFET(E smudge cells FEDRICFEANTICEEL TV, AELLER T BIHECEEEIT S
HENHD.

4/11



JO-Y4 bXAN)—(CLPEMEK 5 HIEETEE (JSLH-DIff3X) FIRE
EpERH 12019 78 22H ((81.44R)
frk . BARBEMRFS FELCESS MIKGTHIRELINEER

h) AL ICSH MSAREN TLVBEBRMEE R EIRI/ELE TIHREDBEH THhd 9,
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1. HED#E{F <3tiE>
1.1 JSLH #4& (6color JURIL)
JSLH 5Diff /IR E (UTORSE)ZFERT 3.
XAFERR I RN OMEREFERIC DL TIE ., HAERI BRHCE> TRIERICITD,

Marker Fluorochrome Clone Source ‘atalogue Nunbe (ulfesi) Remarks

CcDle FITC NKP13 BD Biosciences 347523 5.00
CD3 FITC SK7 BD Biosciences 349201 2.50
CD56 FITC NCAM16.2 BD Biosciences 340410 5.00

CcD19 APC S5125C1 BD Biosciences 340437 5.00 EEIHEHER

D14 PE-Cy7 MSEZ2 BD Biosciences 557742 5.00 EE40EFR
PC7 RMO52 Beckman coulter A22331 0.50

D33 PE-Cy7 P&7.6 BD Biosciences 333045 2.50 ER15EFR>
PC7 D3HL60.251 Beckman coulter AG4824 0.50

CD294 Alexa Fluor 647 BM16 BD Biosciences 558042 2.50 [FEfRa SRR
HLA-DR PerCP-Cy5.5 L243 BD Biosciences 347364 10.00
cD123 PE aF3> BD Biosciences 340545 5.00
APC-H7 201 BD Biosciences 6541399 1.25
D43 APC-Alexa Fluor 750 1.33 Beckman coulter A71119 1.25

XOYMNMCEDAIRENZEEN T DA HEIESDD.

1.2 3MEER (BrkF. BIFAR)
HAERI ERNIRES T, B MEERZ R B

1.3 BD Trucount™ tubes (BD /\AAYAI>Z#t,Cat.340334)
Y AR CRFURES, BONCF1—T2EDE L. 232 EEUS.
1 BRELARICY > FILARZIT.

¥ Trucount™ tubes (FFE11& 1 NAUROEDZERITITE, F1—TAHOE—IRLYMTHEHERY A ZOfE/N
MRVMERT B,
XGRITERS , {FFAMAEICED Trucount™ tubes ZAWVWTORIESEENUE TH B, MABRRIEEZESBOT
Eo
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2. AEBORER <HiE>
2.1 EAHIZZRE
AHOERYR A (TyR>RILT) 10-100pL
RAHI0ERYR B (TyR>RILT) 100-1,000pL
-Y490ERyNBFYS (200uL A, 1mL FA)
FHBREILT
=N I
RIVFYIRIFY
543
SREIO—H4 hX—4 (FCM)

2.2 ANRARICERT 25
SBIMEER

BD FACSTM Lysing Solution Ffz(d. Versalyse J&MM&. FAEEFFEICOVTIEIHEIERI SOP 22D,
-JSLH #i4k (BD Biosciences W7 HRA LA &K 200 FARLDEZE)

2.3 ##F (BD Biosciences h77ILHRS LA, BD FACS™ Lysing Solution &)
X BIGRARTANITIVZERDBEE TIESERI DL,
X Versalyse BIMRZAERAOZEE. & 100uL. BMMAF 1mL (ERZHEREITS,

1) EDTA-2K mlIm&z{EAL. R, 4 BEMAICH AR ZHIET 3.

2) 9% ISLH fifAZz=IR(C 15 DB EREL. ERICRY.

3) Trucount F1—JADATILAZXF—IWFT—FFICHZ/NERERHE (E-ZRLyh) HERIRICB- TV EZE
FRUCEDHEER TS, WHSEDHUTH'S 1 BFEIAISGRA AR ZIR XD,

4) RAJ0ERYN A (CFvTREEBL. FyTWEER ISLH FAT 3 EEIREERE. 20uL FHEL. TAT—RET
Trucount F1—J(CAND. COBF. Trucount F1—JDEICHZE—X(HANBINBVELSIC, RTILAZAF—
WF—F FEBOEBENSIAT— ETAN? | E—ZRLYMBEF TR BRICEDIERT 3.

5) YA70ERYNA [CFyTEERBL, UN-E" T2Mm&R% 50uL IHEL. FyTOREEF AT T THECHE
B0, JSLH HUAD Aoz Trucount F1—J(CAND . FYTDFENF 1—T(CASTOBFTHURICAINBRVWELSISER
93

6) _EROEMNZRILTYIAT 1 726 3 CliE#T 2.

7) =& (18-22°C) . BEFR(CT 15 DfEEFET 2.

8) YA/OERYN B FyI#EEL. FYTABEZAMBEER T 3 MEIRFEE. 450uL FREL. JAT— RETHR
EHARHTINZ 3.

9) LEEOEHMNERITYIAT 1 #M 3 CliEHT 2.

10) =& (18-227C) . HEFRICT 30 DREIERET 3.
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[FHAERROFIE]

JSLH-Diff : Sample preparation

Whole Blood JSLH-Diff ™

I Cocktail antibody
L/

I_l_l

Trucount " Tube

50/100uL

Vortex the sample described above for

one second each 3 times.

[ Staining ] Lysing Solution

5 minutes in the dark Q
at room temperature i

(18 to 22°C)

Vortex the sample described above for

one second each 3 times.
[ Lysing and Fixation ]

30 minutes in the dark
at room temperature
(18 to 22°C)
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3. HAIE
HAERI OERHAE>TRIEZITD.

MARIRC LT — MR TEZITOEEDER

BAT LRI OY M LORMIRODHIRRI S D ZLTEO T, RAEZLICRITTY MO — MRIED
MERAREEITS. MR DM T DESD,

(31am#xk7Oyk

B ImEkS — M. not Debri (CR2TWRH. BASHNCT TUREHIMTEZ AR NME CD45+WBC &*— b
5549,

(4)4F Rk - bFELERDOY b
BFFRERA AR RS LUTFEEERA Y MIER B (E. [4]25Z(CLT 2 205 — MIERSTHEEBNRLDT,
EOZEUNBVESICT — MeERTET S, 9),10) Tland IS8 LUTnot IOEETEZL TW31esh. 2 DDF — M'E
BOTEENETNDANY MIUIEERE T ICRREIN S,

(81UX/ERSF— IOy b
U )NEREERI S DA EHICHRD L SICL T EHEREMS JUIFIEEIKERCV\BY >/ ERBEDERDZFEUAR

ST - MeERTET D, 12)Tland IBLUTnot |DFETEZL TSI BBERBIMIFIBEIK(CZH T BN
> NIBEEE I (AN MRICERREN S,
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4. HHERA

*1) JAD-R&
HBEODECERLEY,
1. T2 k5% 1 EBEFTHRUTITEY.
2. FYITEPFEROBRENSH) 1em FETEL. Tv2 1M 20 KDBELEYS . FyITZERN
55|E L, FEROBRICTRImZ AN TIMUOWERD AR EREX T,
3. Tyz oMz 1 BEFTENRU LI BREDELET. £ 1 BERICTYSIRI>2E5(C 2 RBFTH
LR FyTOHZZECUET,

1 2 3 4

*2) Trucount F1—JADETOEE =

ATIVARF=IWT—F
ik (RFILAZXF-
U7—7F LEBDEEECAND)

Trucount £—X

10/11



JO—H1 M N)—(C&BEMER 5 HREEE (JSLH-DIff %) FIEE
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*3) UN-X&
MEN5E (Trucount F1—-7) (AEALET . MTEDRVRADIBIIER T VRIK, EODESEL TVE
ER
1. v ama % 2 BRBEFTIHRUTIFET,
2. FYITEEROBENSH 1cm FETRU. TvS 1R DEBKLET . FyITNER Tillzanxd.,
FyTHBRNS51E EIF, BRRORICIIHEZEEIN THMUOVERD DA REREET,
3. v ooz 1 ERBETENCIRU T iREVBENBRRENEVET . Ty ahooE 9 1 BB
FTTLEHTUEZV FYTOR(DEDBFRNIFZXDT I, CNIEDELEEA.
4. FYTAROFKOILARE. FEIINTOBCRUET,
1 2 3 4

T
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