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Differences in the assurance of accuracy between
hematology tests and clinical chemical tests

D,2)

Yutaka Nagai” and Noriyuki Tatsumi

Summary The assurance of accuracy in clinical measurements has been vigorously discussed in the
years since Directive 98/79/EC on in vitro diagnostic medical devices was released in 2004. This
directive requires measurement systems to be traceable to SI units for validity confirmations of
measurement results. Many clinical measurement parameters, however, are not traceable to "SI units"
because there is no international standard value of physical length, weight, capacity, etc. In the clinical
chemistry field, CRM (internationally certified reference material) enables the clarification of
measurement traceability. In the hematology field, an internationally recognized reference method
enables the clarification of traceability of measurements since the use of fresh blood is necessary for
the assurance of accuracy in hematology tests. This article reviews the history of standardizations and
their present activity, the differences between standardizations in clinical chemistry and those in
hematology. Finally, we hope this article will prove helpful in international harmonized hematology

testing.
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#1 IEREMEIRAE D X ORREIC B D 2 EIFEHE RS & & IR
537 AN ES? X
International Bureau of Weights and Measures
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ISC |0 | mkrpmemss
International Laboratory Accreditation Cooperation
I ElFE | ILAC | 1977 pEATED "
s | T I B R )
HE E% JAB 1995 Japan Accrec!itation Board for Conformity Assessment )
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Ed JCCLS | 1985 St 17
I HA B A B i 2
Japan Association of Clinical Reagents Industries
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World Health Organization
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1SO Medical laboratories - Particular requirements for quality and competence
15189:2007 | FRARMAZ—H & BAHEIIId 2 HE 2R $

ISO Medical laboratories - Requirements for safety

15190: 2003 | MARMAR—R 4§ 2 ZORFIH

ISO In vitro diagnostic medical devices - Measurement of quantities in samples of
15193: 2002 biological origin - Presentation of reference measurement procedure

RANZWT S dh - B AR S — A W RO O 8 B e — 2R E BRI E i D F R

15194: 2002

ISO In vitro diagnostic medical devices - Measurement of quantities in samples of
biological origin - Description of reference materials

RANZ WS dh - B AR S— A RO O 8 &l E —FRIEY) B O R

In vitro diagnostic medical devices - Measurement of quantities in biological samples -
ISO Metrological traceability of values assigned to calibrators and control materials

17511:2003 | ARSFZITH BRI i - ERRRbRar—E WSO O 5 2

—RIEWH &AW HANOFIREDFH SR b L —HF ) T 1
ISO Laboratory medicine - Requirements for reference measurement laboratories
15195:2003 | [ARHAER F—HEUEREMRA R 1§ 2 ZORFIH
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BN D 72 B PERERD

Clinical laboratory medicine - In vitro diagnostic medical devices - Validation of
ISO user quality control procedures by the manufacturer

R PR — RSB T T ERE i - By — SLESEH 12 L A 2 — oM EE
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T& AHJABIZJAB RL331-2004 [{HIED b L —
T 42DV TORE] D TIE, VIM: 1993
(EIBSEH R AEAHFEE) (AW HFEDER
WL YRL TS 720, BAMRAEETHR S
NALHGEL OBEEHICHET AMAIIEY AT
T\, F/o, ELHIOHMEHANFERS
LEIZ, BEDD o TWVAERITHHIEZEDL S
Lholel), BRPEHLCLIE SN T4
&b b, ICCLSTIRZ D X I ZHFEOARKE
% ST 5 720 IZISO/TC2 120K % BIER 5 5RGE
EHEL TS (20034F) Y, Z DHFEIICRMIC
XY ER R RE— %A 2 b B IR R RTR &
LCHEPERSNTEBY, 1SO & FHRILEHE
BWCIIFICHEZ CEATE 2 5 005% v, fi
Z1E, 1ISOVEFE T 5 [Accuracy | FHFERIE
JCCLS#%20034F 12 [HEfE S ] tHlELice 2D
WE2IICSH/WHO, JSCP, JSCCAMEH LT3
[Accuracy (IERERE, IEFES)| & [Precision (F%

B, MBS OMFOEREEZA TN,

W R AR AT SIS D [EI B 1Y 7 A ERHLE & L TUa,
CLSI/NCCLS NRSCLS-A 1998 [Terminology and
definitions for use in NCCLS Documents | 7SH %72
HKT& o 72, CLSIIANRSCLS-A% 24 & LT
ISO/TC2128 X U°'CEN (European Committee for
Standardization RN EEHELZE H 4%) /TC140 & FAAN
L7 HFERZEZ R L7220y, SCEERAICT 51
EED ST E72728ONRSCL8-ADLETHR & v 9
% B 5312, CLSIH 4 @ [Harmonized
Terminology Database | &\ 9 JETHEENEL D>
720 FIUIZHEVNRSCLS-A 12200445 (2R IE &
720 CLSIZ & 5 HFEDFIR L~ 3 fiHH (O
BRUEHIRS | EBEMICEE LW HEES L e,
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BTEHVWHEE) Tha,

FREDZEBL P OENIL S HFEOERED
ENDH B 2 L 2 LET 5 HBT, ISLH/WHO,
JSCP, JSCCH & UCLSID HFEEEIZ D\ T,
KOTHEOMEL L OCHEHGEEZE Y 7T v
7 L. ICSH/WHO, JSCP, JSCCOD HIkHE % 1
FLIZTED7ZDT, BEZRY KDL FEIRT,
ZH LTz &w, ¥y o7y P LM
X, BMH (True value) . AffEAE  (Uncertainty)
ML —H ¥ YT 1 (Traceability), SR
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(Reference Method) ., #ZIE 2 72 > LEEE
(Calibrator), xTH& (Control). #Z#E (Standard) .
HEAEW . (Reference Material) T 5201,

2. ZHWH

B Bl ML ER 3 351 o B B Ha A 08 2 1
BRG] - WET A2 EDTE WD, Thi
SR L LTS 2 2 D5 TE v, BITE,
AL o BENMER AT E CIHBHEHTE 2N E
JOE> (Hgb) BHEWEIME S T4,
CAUE, EHAEELE X ONAIF OE 7 SR
HEVz D, 2Oz, HEESHETEMSTL
TR ASCRM & LT B E 70 5 MLERTS
DCRMIE TR % E THWANE S 1
YU RRE A H % o BITETIE, WHO Expert
Committee on Biological Standards (ECBS) 12X -
THESL & N7z EIBR 09 7 2 BRI 198/708 7335 [ [
SLAEN A ELKIRTEET (NIBSC: the National
Institute for Biological Standards and Control) B
L WM CRM (BCR: Community Bureau of
reference) 7%SIRMM: Institute for Reference Materials
and Measurements) 7> H i S L Tw 5
(CRM522: Certified value & Uncertainty ZHRL
Y VHEDY T VX AT T SRR .
ICSH T & _EFE & 13 DB ARE i & BAE AT
THhY ., 4tk JCTLMIC X 2 8% DGt 2S5
THb,

TS TV 2 BB BRI E L, e
NN R o AT AT £ Bo o T,
MO T KR ARG 7 & OFREE, ML
Mg ORI (BT TR/ A A2tk
RE) B & OB COTMAHIE S Re 5720,
BB SRR TS B b O DOFERIMLTF v
)7L =g DAL OINT L 7 e sk & v 7285
Fl2iE, ZOFHIMEDR —F T 5 LIRS v,
o &) B S, ARiEE (RBC) - HIL
¥ (WBC) - M/MEL (Pl - MERILEREL
(Retic) 72 EOMIREHEH, A~ 27U v b
(Het) 3 L O'HIMERGHH (WBC Diff) 7% &%,
FAL o BBk AT E T @ T & 2 e
WHE ISR SN TV wizn, FESHTETHE
fHF L7 3r MiEA"SRmE & %5 5,

3. JEMES TR
BB I ER AT 2 A S5 15 5 N 2 5HHlHE

(Hgb. RBC., WBC, Plt, Retic, WBC Diff) {3,
WHETHN L —ATERWVWIHHTH 5, WiE
IO CEHIHE Th - T, EBEMICAED
155 NAZHERE A B A ITIE, SIHALIZ T
L— 7 e R IR A5 2 L L B,
o T, HENMERSHrEEOFHNIHE TR &
WML —=F 7N Thwvboid, EEMIZEm S
N/AEHERIZ N L= TV TH B A5, SIHALIC
FL—H TN TIE WY,
CDEIBRIRMTH D20, &A= HH—
U 72 RS 912 3050 & 72 FEHE AT % IR 2
CENFKRETHD, SIEMIC L —H TV TH
BNE)DOFERED b, o L7 EEESTED
BRI DR L IC B W C X YV BEELRETH 5,
INAE— & i, ICSH/WHOHIEE O " CF
Y E A O B  RE A
(Comparability ; & DOGHHETIHELN/fE &
S OMEYE) ORLEEHRET LI LI
L0 #— LS & X — B A D Primary
Calibrator (%5 1 ORIEHZEE - 3 - RIEICH
WA B L OERE) MTOML—FLEY T4
ML A, TNIZE D, Primary
Calibrator 2 & T I 2% & ~ O 1n iZ %
(Transferability) 2SHfRENBZ L LR, Hif
7 (Commutability : 27 - 72 jifi7k & 5 V3 F 7%
o 7B T TR EES R E Wb 2
WCEDVEWEHELT—7I275628, HbHWVIT,
B E LTERE LIZFHFERFICHEVWIZA>TW
B2 L) DHERS AL EBRAY 2 iR O Rt
(EWEBRTEDL, ZOBE, HENBEEH
HEHTEEIZICSHD %\ I WHOR) 51 % CLSIOD
FHEZLBHEEHEBELETERETH D,
fF4212, [ ML= 5 1588 (1SO17511)
LICSH, WHOIZ & 2 0 #ridia | oo i & £
EDDT, EEXRIRYBRLERT, ZRLC
WEE v, S ISR IS b 5 SR
DY) AMERLIZ, TNIZEY, ICSH, ISLH,
WHO. CLSID{FE) & & FEDEHE DL T % f
BT B ENTE D, LESHTEIIICSH S 1
FRICTIRE M, CLSIZ SR8 O Hr
el LTRENTW A, WHOIRICSH & B |
TV 5, CLSHIISOEME T3 HE [FRRMA &
ko zHBmAEY AT L] EMEERSE
(ISO/TC212) DHFF/EHLB L TV5, BUE,
MR AR ORI 2 B (2B b 5 ISOBUE (I A7 1E
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CLSI

Year

ke

Hgb

2000

ANEZ UK YyEm . ICSH; Reference and Selected Procedures for the Quantitative
Determination of Hemoglobin in Blood; Approved Standard - Third Edition

Hgb

ICSH
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ANEZ U Y V5w | ICSH; Expert Panel on Haemoglobinometry: Recommendations for
reference method for haemoglobinometry in human blood. J Clin Pathol 49: 271-274 1996

Hgb
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ANEZ UV %R | ICSH; Expert Panel on Haemoglobinometry: Recommendations for
reference method for haemoglobinometry in human blood and specification for international
haemoglobincyanide reference preparation (3rd edition). Clin Lab Haematol 9: 73-79 1987

Hgb

ICSH

1971

AEZ U Y Y% ® | ICSH; Determination of the haemoglobin content of blood.
‘WHO/BS/71. 1026-WHO/HLS/71. 46, 1971

HCT

ICSH

2003

S7UAY 7))y MEIZKAPCVER (fUHZE) ¢ ICSH: Recommendations for
"Surrogate Reference" Method for the Packed Cell Volume

HCT

ICSH

2001

I7uA~ b2 1)y MEIZEHPCVE R | ICSH: Recommendation for the reference
method for the packed cell volume Lab. Haematol 7: 148-170 2001

HCT

2000

I7uAx b7y MEIZXBPCVER | ICSH: Procedure for Determining Packed
Cell Volume by the Microhematocrit Method; Approved Standard - Third Edition

HCT

ICSH

WHO

2000

Iz7uA~ b2 1) v MEIZE HPCVER | ICSH: Recommended method for the
determination of packed cell volume by centrifugation. World Health Organization,
WHO/DIL/00.2 2000

HCT

ICSH

WHO

1989

I7u~Y b7y FEIZXAHPCVIER | ICSH: Recommended method for the
determination of packed cell volume by centrifugation. WHO/LAB/89.1, 1989

HCT

ICSH

1980

I70AX M7 )y MEIZXZPCVER | ICSH: Recommemdation for reference
method for determination by centrifugation of packed cell volume of blood.
J Clin Pathol 33: 1-2 1980

WBC, RBC

ICSH

1994

FRIER - PR O ZIAE (ARG BB AR IE) . ICSH: Reference method for the
enumeration of erythrocytes and leucocytes. Clim Lab Haematol 16: 131-138 1994

WBC, RBC,
Plt

ICSH

1988

ARILER - FIMLER - /NG LD AILZ BRI @ ICSH: The assignment of values to fresh
blood used for calibrating automated blood cell counters. Clin Lab Haematol 10: 203-212
1988

Plt

ICSH

ISLH

2001

TR (el — AN £ % 70— 1 F X & J1E) . ICSH: Expert Panel on
Cytomrtry and ICSH Task Force on Platelet Counting. Platelet counting by RBC/platelet ratio
method. A reference method. Am J Clin Pathol 115, 460-464 2001

WBC, Plt

2000

FHER - Mok (#15535)  © Recommented methods for the visual determination of
white cell count and platelet count. WHO/DIL/00.3, 2000

WBC, Plt

1988

FMER - /MR FLE: T ICSH: Recommented methods for the visual determination of
white cell count and platelet count. WHO/DIL/88.3, 1988

Plt

1950

I/IMRBLST I Brecher G., Cronkite RP.: Brecher & Cronklte Method Morphology and
enumeration of human blood platelets, J App Physiol 3: 365-377, 1950

WBC, Diff,

2007

TS 7 7 L v A (B . Reference Leukocyte Differential Count
(Proportional) and Evaluation of Instrumental Method; Approved Standard

WBC, Diff,

ICSH

1990

[ ML ER53-J554G H > F27” 1% | ICSH; Expert Panel on Cytometry: Recommendation of the
International Council for Standarization in Haematology on Reporting Differential Leukocyte
Counts. Clin Lab Haematol 17: 113 1995

Histogram

ICSH

1990

JRILIR - BILEK - MR E A k7 5 £ ;. ICSH; Recommendations for the analysis of
red cell, white cell and platelet size distrigbution curves: Method for fitting a single reference
distribution and assessing goodness of fit. Clin Lab Haematol 12: 417-431 1990

Retic

ICSH

2004

TR (7 0 — 1 F EaBEfhgets) . Method for Reticulocyte Counting
(Flow Cytometry and Supravital Dyes); Approved Guideline - Second Edition

Retic

ICSH

1998

#EARIMLEREL | ICSH: Proposed reference method for Reticulocyte counting based on the
determination of the reticulocyte to red cell ratio. Clinical and Laboratory Haematology 20:
77-79, 1998

Retic

ICSH

WHO

1992

TERMIREL (BZEfKTef) : ICSH: Expert Panel on Cytometry: ICSH guidelines for
reticulocyte counting by microscopy of supravitally stained preparations. World Health
Organization, WHO/LBS/92.3 1992

A

ICSH

1994

B ER G A 22 o DR /o o (FIILERGS W, RO7RILEK. MIIaZ<ii~ —7) : ICSH;
Guidlines for the evaluation of blood cell analysers including those used for differential
leucocyte and reticulocyte counting and cell marker applications. Clinical and Laboratory
haematology 16: 157-174, 1994

L TwZ v, ICSHTIX, Haemoglobin Standard
Material, Extended Differential Blood Count,
Protocol for POCT Blood Counting Analysis'”, Bone
Marrow Standardization'®, ESR (erythrocyte
sedimentation rate) 72 & D70 Y = 7 b HSHELTH
THAY LaAII, BEMAEDOSIEL L U'%
TP ZB L Cld, DAATIZICSHATR G- L T e
2%, BRI ER AR R 2 D SSC - (Standard

and Science Committee) DEFRIEEIH L 72 o> T
N

V. MARRE ELFREOFERE SR DE L
I AE R O MEREH R AE Tk, —E&

H7- 0 oM L MRBEEAFHT 5720, &
7o EREESFEET 20D L) ITA R b,
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Heske, MIBEEE TR A T AFHEREEDSIEAR T
HoleH, HETIHBMEREHERE LRI L
TEIHERIN T WD, o T, BB IO
AR, KA - Da YL ADTE
LN baHEESE 2 H v E Bk
(Definitive method) ASfFEFE L 72\ 728, SIHLAL
FRDVTETHHIZO 0D T ML =% T
THhAHHHE LT 2L TEH V. JABRL
310-2004 [FEE D FKIEIZ DWW TOIRE — FiRM
FE—|VIIBWTh, CBCHAR FIMERE 75
IZOWTORRIT RV, ZAUIBEME - HlE
MHROFERMEIGER L Cwb, $abb, MER
EWVIIAEZTVWIHIlEEZTHRE L TWE720,
Jh SAREET & B EHEY B OSHESL C & v, fiEo
Ty SN ICEARGT 2 0B S ShTwnik
W7z BB (Traceability) & fmiE
(Transferability) 2SBHEL TV 22V, 2D L9
T MRS S DFREIC X 1 . BRI TEC
WX AERE S 2 7 4 (In House Standardization
System) & L COKIEZROMBEEILISLETD
59, TITWI)RIERE L, HEGWEE &
UEFEEICBIT 5, #iE - W - EEWE bR
LTwh,

B ETIEA - TEDOLNIIFMESZ M L
= T AR D T & DI (T EE
Tdho PHEIHED CHHIZE L TIISIHAL
2 L= T RE T (BRERIEE) Y
EREND, LoL, oMEOHAPES - &
S B IRER EOYHEIC L - TUT
TWIGEITIE, ERERICER S o TE: (F
i RS HERREE) 2 BIRT 2L E 0B 0 L I
AT IS C I AR ME AT L & L CICSHEN &%
CLSID i i #IRT % Z L FE T Ly,

H BN ERGHTEEE DK A — W ITFEE % IRaEd
b12DIZA—HPBRER (QCt ¥y —) &KL
L. 60 LOHDLNT-FIETD o THIEIZ
ERAL TS, BRREEICIBIT2%  DlllE
HEBEDPIESHEM ZHH L T b 720, FHIlDF
FEOHEIEISIHMIZ ML —HT Ve nb X912
TRETHAEN, FNASIHALIZ L =T
THWIHEATYH ., LB (Comparability) 2%
BCTHLNE)PEWPLPIIT LT L5, BlE
MTRWEIRFELEZ %, iEo T, BFAT
ROEERILIIZEA T OQCE V¥ — ik
SN —RRIE# D5 — S N7 IERE 2 #IR L

TWbEhew) ZETHD, BEARMICIMERET
HHEIZDWT, EHESITEOME S B L OSIH
MAZ P L =BT E LS WHEIZDOWTHRN
%o

1. NEZT ¥ (Hgb)

NET T Y REEOFHEGATIRIIICSHEN
RCLSID HERH ), b MIEHONET T Y
VIREWED IO OIEGHHRE ST A P
E7 T Y RIS & B YR OVER G EDSHR
ENTWwb, ZOFETIE, & MIEEO 7
D DORIEDHAIEEHEFITEIC L o THRES
eborRMEH L, 88 SN L %
HAWTANEZ DY VREICET 2 EEYE % 1
YL ENTEDL, 2TDEHIZ, ANEFOVY
VIEEIIWHE T EL N TE LME—DIE
HTHY, SIEfZIC L= TN THDL, Ly
L. ¥% V7 L= EFHEBEMETH B Z LK
HHNTWAD, £ BEMERG TR 12
M T & 2 EEY R IR S Tw iy,

2.AN% M2 1) v b (Het; PCV)

AT b7 )y OFEREGHTEIL, ICSHEN
RLCLSIDFFETIE NS v IR 7 I A< fiED %
WwW3IzuAv by MEFSBREE RS> Tn
b NIV T RTIATIIEEATL ~3%,
ANTRIMERPEE MR M OB A I L .
NG TR T IRATORITHEFEICLD 1~
5% DIENH 5™, —). BREIUEIZE 5
~ b2 ) v PEHINSMEREE OB ES HEIE
ENLzH, FEWIZN Ty 7RI A7Ic X
LRBI VW Ehn, BREE L IIEHIMEICE
BHEL L, 7o, MERGHTEEIC L H2MCVElE
IHERIRG A ClBk 2 AL T 2 ik e . miRSE
PECMERZE M/ NS5 D H 5720, Hfs
BN L2 OEMEHFES 5o HE)MLER
SHEEEOANT 7 )y FEHITIER, MEoR
Kl £ 72 1R EHENC & 2 PR RIEREY
B (MCV) 2L, RBCEMCVZH#IFT &b
5 ETHAELTOMEZHB T L5605
Vo ZORER, AT b2y MTRERIE% T
FRENDL OO, RERLFHUFEHOE N L
LAREMEESDIRE V2D, SIKfLIC ML —H 7
VR L X B,
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EY)]

3. ARIMEREL, HEkE (RBC. WBC) 2

ARIMEREL S & OV A IMEREE E O FUES AT
ICSHEN 2R CLSIO H{IC L Aud, B—HRAnEh
DELIEYA BB MIRSATEEE 2 FIH L 72
HY19884FICICSH HiR SN TV B, Z ZIZid,
FERHT IS 5 BEIERET B 2s DA IE & &
PR HENTED . LUF O D) 2@ O AR
MHEAHES N TS,

- EHBBTIE R VWESIEIUIAO Y v VT
XYARNVAT T EAGD,

“SIN (B3 4 AL) &, AL
T100 : 1L ETHBHZ &,

- [FREE A EASH BRI T b AL, [ e
EICEBEZ2%BUTTHL I L,

- [A]HF S A 1EIXPPP  (Platelet Poor Plasma) &
TR M O AR A JEHE & L CHREEEHED
A EAT ) o
© TN XX EES0~100 4 m, JEE LEFEON
FI0~100% Z HEFEL T 5,

BT ORI L THER R IR TWwE Z
s

19944F | ICSHIZARIMEREL B & " HIMERER D5
T2 O [F] g 98 B 1 O FRZEHIPH 2 X ) A& IZ L
BATREDRIMMEREL TI>3.5% 05 2 %2k 7o
7oo T2 TIRFBBAOMAED 1 %BLLT & BE
ENTWD, BURTIE, BIMERFIESEE X — 7
IFICSHAMESE L 7-5H B 2 6 3 & HE IR HERE
RO T2 LF Y ) 7L —% (K
HEMER) ZEHLUEHRL CWb, F72, BRI
PHROY Y7 vAy vy &AW TAIE
5124, BPALEE & U CRIMER 2 ALY 5 25,
T 2 WMANC & o T, BIEERE, UG
BIUORIGREZ EEBETLILENH L, L
L. ICSHTIE Z ORI 2 @A
DVTHEL TV ARWZD, EFEMICEmMEh
TEMANE VW ES 2 5, WHODHESE S 4 (1L
BREL - /MO IR IEHEAC X BB ED
RENTWAS,

Z DORER IRILEREL - BALEREL D 734t A1
BRELY) OMPBIUTEREND bDD, HES
FHUEEOBEWVIZ L 2 ARIEMHE ISR E VD,
SIHALIZ N L—H TV aWlE L3 h b R,
FEHEAT IS CREFTTRECH 525, F v )
7L —F M T H B 720, KAt BB
EROATEEE T T & B AZHEY R LA X

O S S )

NTWwiewn,

4. [/

MR RE RTINS (S HE) (I EAFTE L.
AR IC & A ER L L CWHOE T L v
H— 20 h A MERH L, FIITRTHEY
19884F-[CWHOIZ & 1) ZIEAMER S AR
20005ECH 5, 20014E 121, ML O FEIFETHE
L4 Td HICSHB X UISLHIC & 1) I/ M2 R
@ (ISLH/ACSHiE) AR Eniz®, 2ok
CD613 L UFCD41E / 7 1 — F L Hifk & w72
Tu—H A M A NI LY FRMERE & /ML
DILEZFHIL, 52 LOBRIEIETESE
SN ARMERD AT E % F T/ MRS R B H
TOLULENSHD, COSHEZ, THEWEOE
EhRNe b0, HRETRLEETE2
EAERE L W B05, BBEIERE220H 5,
85 1 IE. [MRsEEOFHEEEIC & 5 FMEE~D
WEThHDL, NV YEOZINE, B2RED
[F 1 D BB % el 1T A USR0S 5 =
EERBRLTEY., HP SRk P FRD
ix LTwWb, 521, M/ IVMIEREO T HRE
HOEFHDSAWIER HTH D, BIE, FHEMGE
FBRELLTWAA—DLHIH, ThHD
AREMRRTE L, KA A I LR
& U CISLHACSHE A BRI TA Z L F L
WEEZ b, MVIMREREEICHH T 5 7291214,
B17 =74 v 7 R EDEA 5 CD61/CDAL R
Mg ICEEE L, ZOL TR ZFHIEHIZB W
TH BT E B M/MIERED T BREIE O w2
ERRET B LENDH A D,

5. FImERSHH

FILER 5 3HEIC D W T DML, BEM
Fiw F\W TR & 2 MR 4 S S A 2 1E A
H Y, 19924 121F TBRAMERE 5350 & i
FEAMEE (H20-A) ] 2SNCCLS % & 384T & 722,
L2 LA, HIMIREFEEOS R ok
(2. TEREHE IV B I R PR A AR o 1 s
(7 xy V% AEFHE) RER EOBIZRM
WX ) EEPIED-STLEIHEND ),
vy DETIEE L BER A BET A L
DHFICEETH 5™ H20-A1320074F 1ZCLSI
H20-A2IZHHHT SN, ELEFELIE, RDED
THb,
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Asia  USA UK

LR TRE LR
FRPRARAC A AE I
ISO/TC2125it%

4 M5B 2 BUEILHERE B X UMK EERT RS ORISR (200645 3 LLFE)

HEBEEIR LD 7O = A A P EDS
Bl LTRES Nz, 727251, HERIEER
DENSHLZ LR ADE NI FED
V) BEEN D D,

BRI TV VEIEOF A
CBWEAROFES[TE T v 52 b (F—#fk
HBANTEZVE T H)

- IEE AR O H) g Fte T d 2 FUEFI I O T
ICSHIZ., JEHREZMHEIC & B JRue il & 3B,
HIMERFREYUR ~— A % vz 78 —4 1 h X b
V) FHANE % JEUEGHTE & T ARG E LT B,

6. HE7R M EREL

19924F |ZICSHB £ 'WHOASHA A R Y th A A
DREMEBILE X D WRMERGT DT A F 74
YAURENTZ, 199741213, CLSIHIEHA4-AD®
FAT ENT2D5, 20044E 1 ETATR ENTze 2
DL ETMIH44-A21%, CLSIZICSHANE U T
WL TRITSNIHBETHY, T2 TlE7a—
FA b A M) ERESEEE LR, 72,
WFEHEAR M ERTEEL (IRF, Immature Reticulocyte
Fraction) Dit#i% L7-. L2L. ZFOEFE
WOV EAEICRIT TV,

7. BB ILER AT E O FEAM =
19944 |ZICSHIZ, HEjIMERSATEE (H 1

BROH - MARMLERGET R - Mife~ — #EH & &
) OFMOODTA KT A4 0 (KEHE
W AR - ) == - AR -
REEZE) RSN TBY, FDATHIHRA
ENTVBEY,

8. fEHEALFR I

HfE, ERAEHE LR I21E, IFCC, WHO,
CLSI. ICSH. ISO7% & o [E B e (L B R AN 1
L. 20858, EBEESEMICEEL TS
HRICH S, H4 1%, 20064F 5 A DICSHICHLE
DREHERERY & HL R B R B O BEX T 5 o

V. BH VI

FTEIVNE T, MIEMDTE S B VEIR
L5 H > TE, EA—AHPFIHATEZHE
B E A ES I CHETE L, L e
5. BRIMESE CRIMEDOTEIRDZ RS 05
AR E 2 R ) 2 R WBLIRICSH 5, B2
X, bo b EETELEEINLEAEIOE Y
(FRIMERIAIMAE D 5 VIZWHODANE S B D
NAFAVH VALY VT —F) (kL TERIK
Bx £ L7oHae, NEZSOE Y ADGTES
IR L T Yy =T b DOTIE%R L —EDIFEL
H5bo WHEEERTIILSMHILED FL—H TN
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o/

F v ZICHWANES O SEHEYE L LT
DWFEICR T LD TH D, TD L) HHH
Mo, B EEMERAMAFZEHT (NIST: National
Institute of Standards and Technology) Tl Ik
M OB ORMIIIT o T v, F/z,
FHEB L UFRMENERTE L L SNDER
—H OFEHEIRIIB VT D, ORISR LR
SNTELT, £, 23T srarry
AR S T B BEHEY B IR L7,

AT MRS\ BT 5 S HEIIICSHD 5 (35
B THA FTA VHUREND, —J. CLSID»
5IIMEF 3 O g L L TUREN TS,
LSFCOREPEFEYESL L, ICSHTA KT 4~
% JLIZCLST (NCCLS) #itk & o7z DIz,
PCV - Hgb - Retich*@ % %%, WBC - RBC - Pt -
WBC Diff7z I3 HEAL ST, CLSRIE
DERL - HlEix, REEOKRZ 74 71X
DIEE SN TW5H, $72. CLSIIISOFEKS L3
FEE [RRIRIRAS & (RIVS I o 2 7 4] B
ZH% (ISO/TC212) DHFEBEREML LT
A, AR AT O 5l 2 FRE 1 B b A ISOHL 1X
FAEL T\, 19944 IZICSH H/R S 72 H
B IR TR E DM ST ETA T4 Vi,
CLSIHIE & 7% 5 T\ e \WAS, FDAD FBHIHIE &
%o TWh, 20084E11 A ICICSHIZ, 2OHA F
T4~ OUEIMEREZ MG L7z,

Bifr. EIBEEILAME 21X, IFCC. WHO,
CLSI, ICSH. ISO7% & 0 EIRsEHEAL FI A A5 45
L. 2085, EBEESEMICHEEL TS
HRIZH B, 20720, ZOFELD D 5 EHRT
LD HORHIFIC > Tnd & HRHT
&b, INEMRBET LD, EEYEE D -
TEEDOEBEEDOHK—LERA ) L) O
ML= 71 ZERICTLMOZRETH 5,
Tabb, JCTLMIZ, FHEOEEEIEHE(LHEE

FfEA»Ayaf LT, PL—=HE)TF 1D
YRV ARGLODFERETH b,

ICSHZ A B 7 A ¥ ZBIHEALS 51213, AThE
Y LNwd, ¥, FHEAIFIHL ) bRl
DHEBEZRETSHIETHDH, HIMERITE L
TITEMAI ORI, /MBS LTl F ks,
FREEOME, % L T/ EE 54 O TR
FHEB X OVNAVIMII AT D B7R % & ORTE
W H022, Z DL REEEERRRT S
IZ1&. ICSH - ISLH - WHO - FRJN ML % 4%
(ESH: The European School of Haematology)
KE MK %% (ASH: American Society of
Hematology) + 7 A ) & J5¥EE S (CAP: College
of American Pathologists) -+ ISO + CLSI’z & DEL
M - HMERRES R L TRERZHLL,
ZOETHEL T, KIMIKEHEER A —H#EES
L DIFET, FEFEZEO TETICET
CEHEFT LV, ST, SITHARRBEREE L
T, P h 5 EBEZ B SFE INDb 5
VB H B, FRELTHEHE) ZEHPTE
BDIEH ) D ?

(1983 1] MARREFHEEICED 5 HE

BUE & AR SICBE S B HFE 2 £ 4 1R L
720
- Bfii (True value) :

WEEOBEEORE X, X holks%
TR HEEF 72IXIERE S (Trueness) . (62D
WO ERTIEEE I3 E S (Precision, ICSH
TIIBEEL VD) ICXWRHASNTEBY, Al
FIIRMERAETH ) HBH MR LTINS,
FREBCEMTH L E V) ERT, WEE T
O THEE F 721345 S (Accuracy, ICSHTIE
EREEEE VD) ZEOHFRICL Y EHS T

#4 ISLH/WHO, JSCP, JSCCO HFEHL#L (True value, Uncertainty)
Name FEFEH AR EXES HREDE %
ICSH, WHO P MBI L SN2 MH
True Value JSCP 1996 b IELWIE. @FIROONLZVOT, HOEEALRL) HbDELT,
JSCC 1996 HOfH WERDREAOWE S FEEGHTE) 12X - TRAMEENV S,
1O DMEREFIZHET 2 H DT,
[CSH, WHO ZOWEEDENE LS 3 &5 RMOGER R AT A=,
Uncertainty JSCP 1996 T & WEMEIC DWW, ZDHOMEDAFAET % §iH % /R 3 E il
HEMIZDOWT, ZOBEDMEATEAET 5 FHPH % R HEE o
JSCC 1996 7 GHIlOFEIRTIE, overall accuracy & K% (R &) & L.
trueness (ELJE) Eoprecision (B S) 2 HbEDObDE L TWw5,
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#5 ISLH/WHO, JSCP, JSCC® HFELLHE (Traceability )

Name TEFMIR kA HREO5E 5%
ICSH, WHO
Measurement jscp1vs6 |
JSCC 1996 WERR ERES EfEEE P L—HE ) 7 1 A RER & 9 (CHED: & AT & CHLANT T 72 iR
ICSH, WHO |
Traceability JSCP 1996 ML=y 71
GEHE) WERRDO ETL)EMOEMSIZkA LGbELNL T L
JSCC 1996 FL=FET 71
ICSH, WHO -
Transferability | JSCP1996 |
JSCC 1996 Ry HEFRRO LT SMOIEMRS ZIEXFEO b DICEbETn Ik
Companbiy oLl Tttt DL ODRBHTH 1 06 Lo & BRI & ORI
JSCC 1996 | e —
ICSH, WHO
Compatibility Jjscp1%96 |
JSCC 1996 R R (ZATL) ELTHWIZELWNRTHL LBDONL I L

B, ICSHOEFRIZ X nIE, IFHEEE [H#ES R
7o fif & BAEO B O —3BE - AR IEREDRREE - 812 &
DRT) ERBLESN, WEER [AEHEED
—HE| RIS T2,

- AHEA & (Uncertainty)

[GHIC BT 2 ARHE» S ORBAT A V]
(Guide to the Expression of Uncertainty in
Measurement. F&EFR © GUM) 2 X UL, gD
S [ERERICARE L 72, ARICIE RIS
OO NG LHEOIES D X 2 F#O T 58
TA=F ] LEFRENTWD, ICSHIZ LU,
AR 13 FAEEIZ D W T ZF O EDEAEAE
TR Z R SHEEM] EEEIN TV,
WHO & DD, [ 1 D OWIEER I E S
5HDT, ZOWEEDENE L) B &9 %Ml
DRHILETRTINT A=F | L) EFKE R >
720

- ML =YY 7 1 (Traceability)

SHEDSIHALIZ P L —F 7V Th 5B (SIH
M THN LN E DR WEDY) ) % PR
T 572ODELELHFEL, BEFE (Traceability) |
fmE M (Transferability) B X OB
(Comparability) T %, TraceabilityFd:# O 75
ZFHITRLI,

Z e (Reference Method)

ICSHIZ & 2 70T I2 B9 2 FEh DEFK L 3 2
HY . OHixlE: (Definitive Method) [ 1437 #
FHCEDE, o L b IEME-BE e LS
B EROLNIFTE], @R (Reference

Method) [#ikiiE & 729 2 C, T 1ERE - ¥
wmrIFOONTHE], @FEEDF (Selected
Method) [EfES, F# S, BN, B, %
P, BEEOR»S, MAZH & L TEEED
b EROLNIFE] THA, JCCPETIE
Reference method & [143I2HF5E & LB S
b ICFIESHE ISR SN, BWETAHH
WICHIG L2 IEES EREH S 2 b o 725155
ZENTERPEF L] L) ERTH L, B
RALFHEIRTIE, RBESREOERIE % < [F#
BRI FE D W 72 2 FETH Y. Th
WLV ROENZEIIFROEET AETH D,
FNERMT 2EMROKRIE L 57BN 2
] ELTERSNTEH SN, o T, @
WX, BB S R, LB icomparative
methodZ: EZEHTAHZENEF LWV E SN D,
FEMRELZ R 6 IR L7,

- IEFZE v LS (Calibrator) . xR
(Control), 1Z# (Standard)

Calibrator|ZF8 3 2 FIFEO 2L 7T IR L 72,
I AR A E I8 D Calibrator 3 [HIF 2 72w L
AF] (ICSH/WHO) &LiEsgs, FHlEICE
3By, ENERIEIHEHT LB EEHT
LRI FOIMEL %o TW5S, IVDIEGD
EFRTH, HE - ¥ - FEYE, LRy
BOTXRTCxEOMETH L, —hH., BRI
FEIH O Calibratorid [#EHFE] (Jscc) L&
g#IN, REHHT2HBZTOMETH S,

- FEHEW Y (Reference Material)
AL B o A Y (Intermediates)
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#6 ISLH/WHO, JSCP, JSCCODHFEHE: (Method)

Name e IR 2 MmO
R 1CSH, WHO AT BB ED 5, b b - AR TE L % £ RS b ik
- ISCP 1996 TR TR e & RO KR ITIL 5 = LA C % AW BT, S AR b
JSCC 1996 (ix}) FEHETE : EEHERTWA DD
ICSH, WHO Definitive Melhod:‘: W79 2T, Tkt - Wi Edo b7 ik
1SCP 1996 B T 7 e S LT e b O T e e = 1L, B E§ ARG L7
Reference S ERBESZ L >R G2 2 LN TEDNENE
method WAL GE) EEE R MEE CH ). T RSN, LEEFE G UK
ISCC 1996 FR S FUAHIHEN G S AL, H0 5 BRI A L ERE S L S 2 b o 7273 5
B ME
BT B S — s O IR T PV O 3 5 L7 i
method JSCC 1996
Field method | —eaooe O — — —
Routine method 1SCC 1996 EpTe SHOMERFNIE LD Z DN TEAFNWIIHVLHESOAT HE T
T T a2 . L] i N = =AY
s (CSHLWHO — EWE . HEE. A0, A AT, MIEDR 5. RREME LR
method ISCP 1996 s BEEOEIFI L ) DR < & A LT\ A HE i
JSCC 1996 L% BB AR FIARSEZ & o CHESITICHHT 2 2 & 235 L Cw bl ik
ICSH, WHO | -
Recommended | —7om5o5¢ S . - :
method SCC 199 s B B 5\ ZF A% & ) R Y % Bt L TR i T
ICSH,WHO | -
Consensus | 150 199 FRATARD LTS b, TR DL ORBE AT 2 EACE. A
e . ZOEEOHE D LD I ED S
metho | s R EO N - PR ED GED D b ARREE L DR BB
ISCC 1996 FEIEHNTE, Ho, ZOL XOEHEOBRE D L) RIS i S
s ICSH, WHO
tandard JScPio%e | T
method 1SCC 19% LS £ DT LR T
£7 ISLH/WHO, JSCP, JSCCO H#EH# (Calibrator, Control, Standard)
Name SEFRRIE A FEOER
ICSHWHO | BRIEMSEE |y i b - i - WO 2B LIREL,
B Lk
catbraor | yscprone | I s s o e 5 20045 HIEY HUO LD ORRE LI
TSCC 1996 | il akr T D 5\ BN (15 720147 AEED 11 D726 DR DB
#Tméﬁtﬂ B CTHHHEFED /N 7 ZZHHF (Bias conversion factor) DHIE #1779 & &
ICSH, WHO - BEL >~ Y (range) L TOIEMEEE BEWDE ., BRIEBR O IE 2 IS & THEN.
Calibration SIS b G,
‘ ISCP 1996 R, R O\ A= ) A MIET 5 = &
- L iiﬂ_ R AR B Thi
15ce19%6 sk R E ISR & A L CRIET 5 BAbh 5,
ICSH, WHO
JSCp199%6 | T
Correction MEWE D 2 VRIS 2 2B L A EHEZ VT2 L) 2 HIET 5 2
JSCC 1996 I (I CCRREEM O EHE S ICOWTHET 2 0D TH S, T2, HilEICHR S @JII :
S, FEHMEELD 2 VIZEHEERE SO NS, BB, FHIlOEHI Tl Cariblation
DHEX VT2,
L PHAR TR 2 Ch % < L ERET 2 B BT A WE L - L.
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