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Current understandings of pathophysiology and diagnosis for sideroblastic anemia

BE T, EEBE—

Abstract
characterized by anemia and presence of ring sideroblasts in the bone marrow. Congenital SA is a rare disease

Sideroblastic anemias (SAs) are a group of heterogeneous congenital and acquired disorders

caused by mutations of genes involved in heme biosynthesis, iron-sulfur cluster biosynthesis, and mitochondrial
protein synthesis. SAs can also occur after exposure to certain drugs or alcohol and due to copper deficiency
(secondary SA); furthermore, SAs have been found to be associated with myelodysplastic syndrome (idiopathic SA).
Recent advancements in genome analysis technology have enabled the identification of novel causative genes for
SAs, leading to a better understanding of the molecular pathophysiology of these disorders. Accordingly, the
importance of genetic diagnosis for SAs has been increasing. The current understandings of the pathophysiology
and diagnosis for SAs are summarized in this review.

ZE B FRIFERMER ML, I b3 > B TISEDEF IR L 72 BIREEE RO M BLE Fi & 3 2 B OARFR T,
Fe Rk E GRMEDKe A BIRESE TN TV D, RESSFERMANIE, I Iy P TICBIT2ANLAGK, Stk
7728 =R, BRI Fay FYTICBIT2EAEEHEH) B FHROERICLIVGIERISND, —T, %K
PESRSFERMERMIE 7V 3 — VERCII R Z 2 EH O A2 ERO & 2 “ikik e, ERIFEIEBEBRICA I S D ReIEME
R EN S FEAEDT ) AENTIIFEOFRIC LY, SEFERMEEMIERE B D 2 FHIRBE T AR A L FE S, A5
BOGFIREPEEICH L 2 8Nz, ZIUTHE, SRFERIERIMOZHEIC BT 5 BIZTZHOEEHPIRKE Lo T
ETWVD, FRTIE, SFRUEBIMOIFER VBZWIC OV TEIMIETWZE v,

Key words ring sideroblast, sideroblastic anemia, gene mutation, myelodysplastic syndrome, SF3B1

b gy B - B S B
1. SEIEEIIOS TR (1) EIAEDJ&@%% (2R 5 SERPES SR

1) SERMEKFEEE M

FRMHSFERERIIE, I var FYT7I2BIT5S
NLEAR, By 5 Ay — AR RO o
VR T EABEGRIZED BT REOERIC L
DHIERRZ sND (Table 1)V, JeFK M #3FERk M
A A ML OEEEROF I L0, JEEEE

(syndromic) & %\ ZIEEMEME (non-syndromic)
LLTHhEEhZEbH 5,

#*Tohru FUJIWARA, Shinichi FUJIMAKI
HAL Kb WA

T 980-8574 AT A EEX A BENT 1-1

TEL : 022-717-8658

E-mail : fujiwara-to@med.tohoku.ac jp

JERVERESFER I B MRE TR D AHEED B VW DIE, X 3
BfE LIS ARIMERELS -7 3/ L 7)) Y ERE L
% 3 (erythroid specific 5-aminolevulinate
synthase: ALAS2) OZEE AL Xl R RSBk E
Ifil (X-linked sideroblastic anemia:XLSA) T % "%
ALAS213¥ % 3 > B6 (PLP:pyridoxal 5-phosphate)
AHiBRE LT, 7YYy ERA7 Y=V CoA % i
HELCT I/ V7Y vl (ALA) % &R 5400
HICBIT BB ONFEEETH L (Fig. 1)V,
L7253 TALAS2BIRZF DRI L ) N A EHA
ENEL, E5I12I NIy MY T ToOHMHEED
I, SRR EINDLEDEEZ LN TVE,
XLSA ORFRIFEEZ, BRI, SoERIkEE (i
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Table 1 #kIFERMEA M O 553480 & SFBIPT R
BEML goe  REEER  aw MOV i
XM

XLSA Xi#Efy  ALAS2 Ha B~EE INERE FIBFIAE

SA/SLC25A38 ¥% SLC25A38 /MR sE IR FOBFIAE

XLSA/A X#E§{  ABCB7 NR B~hEE /R KRR

SA/GLRX5 e GLRX5 A B~EE /R FOBFIE

SA/ATPG BR*  MTATS R hEE~EE  E~ARE RERTYF-UX
AHAE. TIEREE

PMPS B%*  mtDNA ~2R B5E E~AERM K7 F—o 2
N HEEET. BRLe

MLASA1/PUST % PUST IR B~EE IE~AERE BTV F—o R
FFAE. /DVRAE

MLASA2/YARS2 #% YARS2 IR B~EE E~AERE BT F— X
FHAE, (OFPAE

MLASA/LARS2 #% LARS2 IR BE IE~AERM BTV F—o X
g DEPAE

SIFD/TRNT1 e TRANT1 hNE EE INERE POBFIRE, BEER,
IDFRE. FEME

TRMA we**  sic19a2 KB4 EE KERME WERA. BANE
#HE. 0T

SA/NDUFB11  Xi#E8§  NDUFB11  #& F~hEE EERM E7Y F—v R

SA/HSPA9 s HSPA9 #4 B~hEE /I~ EERME ?

SA/STEAP3 ®@?  STEAP3 NE? o I~ EBRME HEARISEEET

SAFECH wg™ " FECH R B R RS, BYCBEE

BRI

MDS-RS = SF3B1 BRA B~PEE E~ARM SOBRIE

(single lineage dysplasia)

MDS-RS - SF3B1 A B~EE IE~KERTE AMERAD . $OBRIE

(multilineage dysplasia)

MDS/MPN-RS-T — SF3B1 MA REE E~KERME VRS S, BRFIE

B&EE : MCV, Mean corpuscular volume; XLSA, X-linked sideroblastic anemia;
XLSA/A, X-linked sideroblastic anemia with ataxia; PMPS, Pearson Marrow Pancreas Syndrome;

TRMA, Thiamine-responsive megaloblastic anemia; MLASA, Myopathy, Lactic Acidosis, and Sideroblastic Anemia;
SIFD, Sideroblastic anemia associated with B-cell immunodeficiency, Periodic Fevers, and Developmental Delay.
MDS-RS, Myelodysplastic syndrome with ring sideroblasts; MDS/MPN-RS-T, MDS/myeloproliferative neoplasms with

fing sideroblasts and membOCytOSiS.
“mxpess FpmraEonsesy
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3+
Ti-Fe e, Fg*
@ Endosome.

Glycine

+
Succinyl CoA _’ ALA

(Vit. B6)

Thiamine

Translational
repression of ALAS2
y IRP/IRE

Fig. 1 RIFERIC
RIEERIC BT DNLEBRERT

[Fe-S]
cluster

S * RN

IRP1 “ Aconitase

O

BUIFAANLEHFR L X D SZELIH)
A ALAS2, erythroid-specific 6 -aminolevulinate synthase;ALA, § -aminolevulin-

PUS1 LARSZ
YARSZ TRNT1

>

Fleducnon l
Respiratory
chain complex

ic acid;PP IX, protoporphyrine IX;FECH, ferrochelatase; MFRN1, mitoferrin 1;Vit. B6, vitamin B6;SLC25A38, solute
carrier family 25 member 38;ABCB10, ATP-binding cassette subfamily B member 10;TMEMI14C, transmembrane
protein 14C;Tf, transferrin; TR, transferrin receptor;STEAP3, six-transmembrane epithelial antigen of the prostate
3:.DMT1I, divalent metal transporter 1;HSPA9, heat shock protein family A (Hsp70) member 9;GLRX5, glutaredoxin
5;:ABCB7, adenosine triphosphate (ATP) binding cassette B7;mtDNA, mitochondrial DNA;SLC19A2, solute carrier
family 19 member 2;PUSI, pseudouridylate synthase 1;YARS2, tyrosyl-tRNA synthase 2,LARS2, leucyl-tRNA syn-
thase 2;TRNT1, tRNA nucleotidyl transferase 1;IRP, iron responsive element-binding protein;IRE, iron responsive ele-

ment.

7 =) F rEfl), BREET, HEBORER D
kﬁ:/%@&ﬁgﬁmﬁépkfﬁémo
XLSAFRDIEREZ R T 2D DD E Y I ¥ B6AIG
THLIEFO—FTIE, SLC25A38 (solute carrier
family 25, member 38) Efn T DEE I HE ST
w5 ¥, SLC25A381k 3 b3 v K 7INEICHAET
PWEENETHY, RERTEEHLZRL,
ALADERICEE 27 )OI a3y FY TN
NOEHEICHG L Twb EEZLN TS (Fig.
1Y AHEIXXLSA & AT LIZEML TW 228
ANERPERE TR MIE B AZE S 2 L VRO 51
5o

M A & D ELY A £ 72 $k X STEAP3 (STEAP
family member 3, metalloreductase) OTEHIZL D T
YRV —LANTEMEE Fe™) 206 itk (Fe*) 12
wILEN, 7z 5% —+¥ (FECH:ferrochelatase)

IZED7a bRV T7 4 VIXIZ gk 2 B § 5 2 &
TAA#Améﬂé(Hg1%p®AA¢%ﬁ®%%
WARIZBED L BT HOZERIZE - TYH, SSFERIEE
1% £ 2HFHHE S TWB Y,

(2) -7 7 A5 —EEBETEO R IR T
B JE RSB Ii,%JI[L

F-tn s 7 A —L, ETmER, TCA (tricar-
boxylic acid cycle) *7‘4 7V, DNABIE, S 51200
RO FECH 7 EAMFHMERHI D 2 Fk 4 GBER 2 &
HHEFLTHD, SHIZ, &-ME7 7 A5 — &
IRP1 (iron responsive element—bmdmg protein 1)
DWTEIZ BV T EEAEE 2Rz L, IRPLIGTE
KT ALAS2 OBFUE T 25 & 237,

ABCB7 (ATP-binding cassette, sub-family B,
member 7) EIRT OZEFII L DR MERIFEREA 1M
13, XLSA & [ARIC X QeI L 228 mE %
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LB, BMOBELEE~hEET, LY RS2
SIEMEITHEORH - MROERERELET L2 L0
¥ # C & 5 (X-linked sideroblastic anemia with
ataxia:XLSA/A)"”s ABCB71Z3 ha ¥ N 7 THHK

SN -T2 5 A5 —Oi%EETHY (Fig. 1) Y,

FORBITMPE TCOH-THE 7 TAY —DRZ%
T eEZON5, ZOME IRPIAFIRED 5

SIS, ALAS2OBIFUR T 25 &R 4. Zoft,

H-ME 7 TAY —DEEGRIIBVWTEETH S

GLRX5 (Glutaredoxin 5) #{n 1% HSPA9 (Heat

shock protein family A member 9) EIEFDZEH

b MEMSF M EMIC B TRESR TV S VY,

(3) I PV FYTIEBITLEAEEHORE I
K9 % Je R Bk A I

I b3y B TIPS A AT A A ETE oAl
LY, PSFEMAMERET 2 EAHENT
Wb, NABHGRORGDOEEF TH HFECH (Fer-
rochelatase) (&3 F 3> FU 7 ONBIZHFEL
Protoporphyrin IX {2 Aligh A + v =i AT HZ &
TAL%ET D (Fig. 1) WSO T 1
OTHAY braLclE, bV FYTICHDY A
F N8k R I HETC S NREE TR A OICHE
ERREE R LTVL 00, HEOREIZLD
ANLABEAE - I bay N TIZBT 5 EGERE D
CHbDETFHEND,

Y7 VEERE (Pearson marrow-pancreas syn-
drome: PMPS) &, I 2> K1) 7DNA®D K&
ZRAE% EHVERT, SREFERIEA I, HImEk - s
Wi L a L L, e hEgoEBrEiRsng <
EAL RIS 27, PMPSIZ I ha v R
7DNAIZTa—F&ENAI bary N TIEREDIL
HaAXRKBICERNTZOICHL, I by FY 7
DNAL®O7 7/ v =1 YE (ATP: Adenosine
triphosphate) D REAICEE % E % B7-3 ATP6
TR T O MRS ) SSFERIE A & RS S

=Y, Zofh, IFaYFYT7DNAHKO T AT
7 —RNA (tRNA) OLELREEEIZ b 5 PUSI

(pseudouridine synthase), YARSZ (mitochondrial
tyrosyl-tRNA synthase), LARSZ (leucyl-tRNA syn-
thase 2) OBRFOREIZLD, FfE, FLEET > F—
v A% & B3 AMLASA (Mitochondrial myopathy
with lactic acidosis and ringed sideroblasts) #%,
72 TRNT1 (tRNA-nucleotidyltransferase 1) @ %4

104

W2&) BMUOKIH, JEHRIEIER, SEHERE TR TE
fE## (SIFD: congenital sideroblastic anemia with im-
munodeficiency, fevers, and developmental delay)7®
BT HIEDNWMEEN T, S5ITHE, #
DNAZTZ— F&h, WREEAERIOHEA T TdH
% NDUFB11 (NADH: ubiquinone oxidoreductase
subunit B11) & ARSI MO R E AT &
L snzz?s

YA 7 IV ROBHEEARFEREA ML (TRMA: Thia-
mine-responsive megaloblastic anemia) &, ¥4 73
¥ (€5 3Bl Raf&GHMWHENTHLHEET, HER
TR TEAT RO R 2 B 5 o AN RIS B A
TIVIIYAR—Y —%T—F$5SLCIIAZ (solute
carrier family 19 member 2) Efn T DOEFIZL D
FES %Y, BRIRSFERE AR U A BT, MBAHICE
WCHA T IV IR L LT B REE 2 &3
SNTW5b,

2) BRMESSFERIEAID

FRIFRUERMDOH 6, HLMEP VDL DI
MDS 2P ) RS EREAMTH 5. AR
1 MDS O 4 T ORI TEAIRBEFER 2 3860 9 577,
FIRILEDIE5% LU T TARIFER IR 3 2 BRIRSRSF B
DIEENN5% L 1% 5 o 7235 A 1283 Bk A I &
T E N5 FFLE S N7z WHO2016 53 T,
MDS 2 B 9 #:3F Bk it 1 2 MDS-RS (MDS with
ring sideroblasts) &L, S SICREEZED S
M ER R A ES & ) MDS-RS-SLD  (MDS-RS with
single lineage dysplasia), MDS-RS-MLD (MDS-RS
with multi-lineage dysplasia) &4 S n7-Y, &
E TR TR & &, SF3BI (Splicing factor 3b
subunit 1) OZEENFED SN DA, BRIRERSE
BRAI5% DL EAFAE L CW AU ERIFERVE A M & 2207 L
Tkweashzzmchsr',

MDS-RSD#ZWiiZ & O SF3B1 2 8T H & 7z
HHIEMDSRSICBIT2HEOE S 2H 5. SFIBI
ERNAZAT T4 2 2 FIEICED L BIETFTH 5
5, MDS-RS D#580% |2 DESAZFRD H Z & H3H
HEh7z SFBIOERIZENI-ATIL4 v~
TEEDP S5 SN, L OBRIET OREEY 25
WL B ENTREINED, ABCB7H#IET O
AT T A 2 v T EEIHE D FEHLT 2 BRIRE I 2RO
WOWRF & L TEERINTEY, ik XLSA/
A L O TERIF IR & FHE L T 5Bk
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»d 5 13)O
MDS-RSOF AR, EAEHEE BEHERE S L <
EARTEME M/IRUIIE & A —N—F v 7" 2R8I,
MDS/MPN (Myeloproliferative neoplasm) with
ring sideroblasts and thrombocytosis (MDS/MPN-
RS-T) & 4% &1 727", MDS/MPN-RS-T T &
SF3B175% 71— 2B\ T JAK2 (Janus kinase 2),
MPL (MPL proto-oncogene, thrombopoietin recep-
tor), CALR (calreticulin) OBEEI TG-S N5 &
DM 2R TR E L TEESRTw A Y,

2. BREFIRMEMOZE

PREFERER M OMART RO, R
BULEIM (NEZOY Ul Bik<13g/dL, &
M <12g/dL), BHEIZ B 2 BEREZFERO B (15%
Db BRIRERSE BRI A B 1/3 DL B2 72 o TH 1A
PEDSIERAGEAET 5 DEEHREND) Thh,
SHICTEA ORETHBERPT LAY 2 L25%

WP L L, bR o &9 BRI SR
HEBREICTITON, EHIEREDOFTYH, I
AT CIUEREZZESTICHAII L > THL %
BAEGIL B % (Table 1). HE- T, BWYICHHIT 2
7o, RIERE, FSREMFH, FEHMHE, fio
A7 CNERME, IEERME, ORERME) R OB - ik
WREE 7 CORIMPAORER 2 02 L, $RIFERIEE
MASEED LBl % & i Rl % 17 &
Y Do BIKBRIFERZ RO, »oFH], Tra—
WV, SR Z 7 KNSR T A IR ESESFERE B A
ETH BYE1L, BEFBMEEZET L2002 F

L\ B, RMED S O B3 ek
ELCHRIRE AR 2T CB Y, Table 20 & 9 I2#%
W e E D STV A,

MDS 9 B R MESSFERER M L <L, &/
JED X 9 12 SF3B1 D2 8% 860 LB BB IR
ERHHAT5% T H MDS-RS & BT HE & 7 > 721,
L727255C, MDSORIMZRTIC B 5 SFSBI 15

Table 2 SERYE GRIZME) SR MO MAELE

A BERRAEIR & LT, A, SRBRICHE S ER (A DWREE, TS,
DBERERESE) 2 EL T D05, NEEIRAES] TIIHRHERZ RO 5 5,

B. T ORERT R & & T/ d

1. &M (3B Hob<13g/dl, #ci% Hb<12g/dl)
2 BRI TERREFROHE (15% LI L)

3. MmiE#kD L7

4. Rfafngkit & sE (VIBC) DIETF

5. M7=V F DL

C. BRIl & L TLUUTORBMRRINTE S

1. BB R RUE R

2. TRVESRSFERIERE M (GEAME, T A — Atk fahE, BXZ)

3. TDOMDIER MR B

D. U TFOWTFHNDOBIETF DRERERE LA EREZBD S
ALAS2, SLC25A38, PUS1, ABCB7. GLRX5. SLC19A2,
2 b= KU 7 DNA. YARS2, TRNT1. NDUFB11, HSPA9,
LARS2, STEAP3, FECH, MT-ATP6

AT ko THRIEZEE, B0 D 2372 L7=5BA 3R ER (Definite) & L.
INEHNCRIE L, B> C &= L, FEEEZA T 558135\ 6 (Probable)

&%,
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HRMEZ 4T

| zmre

[ R[S (SF3B1 K700E) ]
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Fig.2 HRM#HTIZ & % SF3BI MR THEEA ) —= > 7 Hl
KIS/ 5 DNA & W72l 2" 3. () *if, () SF3BI1 K700E 224151,

KX DFEFNEL T, FRT & COIBFRIC
HHEERE D) T A,

FEBBAEDPHER SN TV D05, HEDexon DE
HMBRRET L7720, BIRRAEE LTSk L
TR WVOPBIRTH 50 FILRARHEETIE, 7/
2 DNA % Fiv»72 High Resolution Melting (HRM)

fRATIC & % SF3B1 In FEROMAH A7 ) —= >
FEEWL L THEBHRISGEAL T A (Fig. 2)',
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MBS 2% DB REE T HRE SN72D5, FD
FRZEHIDSHTE D MDS-RS 121 SF3BI ZEERDIRI5E T
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Internal quality control in clinical chemistry laboratory: a teaching review
(General remarks)

RSP F5—, BOEE, APRHZFRL, KRIGEL

1. [FUHIC

BRRMAT I, B LVt R Bl s g S 4, AR
EEDITHELELEIT TV D, RPTTAIEMOBA D
WEOND L) 2HESTIED D0, MEOMEICE
U B BRI O ENI S B O LETH L T L IED
NI\, 20720, FEIIBITAIEMEER, WEKR
FIHED 207 % DT RO, 1EE A T A Ml O R
Kb,
ARESTIRNTBRE R BT B IR 2, Mk
HCOEAEMANT 5o WIEEE ORI OWTHE
DTWLIZH72Y), FTIIHEREDOZ LI TB
v, IR OREEEHICED S HRERAICEE S
TWAHOH%2DFEHIETTHNLLHIZEEZ T
%o

2. BERIIEEESE

HERSR % BRI 3 2 18, s R OB R
HEENTVDE I LIRIERICEECHDL, HAOREEH
ATH 2Lk b b A A, MERONERRE GO ABER
FE0E 2L, BEEORIENEDRD D,

FERELRAE & 1%, AT Ot R D B AL % &)
AR b DRV Y, BARMIIE, FPmE=E Tl
TERDZ B YEMER DT DI, BER R OEHNE % e
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bo TOH, WEP OBREMREND Y, RIS Mk
IR I SN, oz EnEhE R &
DULFRAHE S, FEEEIZ L - THER I EH SN D,
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Fig. 1 Calibration (2 points)
Co:0 concentration, Ci:Known concentration for calibration, Ao: Absorbance at 0 concentration, Ai: Absorbance at known
concentration for calibration, Cx: Unknown concentration, Ax: Absorbance at unknown concentration
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Fig. 2 Calibration trace
Daily calibration with " blanks" to detect changes in absorbance due to deterioration of reagents, lot changes, etc.
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Fig. 3 Calibration (3 points or more)
Visually check the plot for any variation and deviation from the calibration curve.
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The Features and Clinical Application of BD FACSLyric™ Flow Cytometer
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1) EuroFlow antibody panels version 1.9 (Updated:7
June 2019)
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Garcia-Sanchez O, Bottcher S, et al. Next generation
flow for highly sensitive and standardized detection
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Leukemia. 2017;31:2094-103.

3) Maria Arroz et al. Consensus Guidelines of Plasma
Myeloma Minimum Residual Disease Analysis and
Reporting. Cytometry Part B (Clinical Cytometry)
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Introducing Beckman Coulter Clinical Flow cytometers and applications.
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Fig. 1 Beckman coulter’s clinical Flow cytometer product line.
A) Navios EX, B) DxFLEX, C) AQUIOS

HeybRF—bO—5—(401%1F)

BRIRE. A —TF VA PRIV T W F 2—TO—F —

Fig. 2 AQUIOS Load & Go System.
The AQUIOS CL Flow Cytometry System streamlines operations by incorporating automated loading, sample
preparation, reagent management, and barcode scanning as well as data analysis and bidirectional LIS connectivity in

one compact platform.
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Fig. 3 Signal Intensity versus Gain:Photomultiplier Tube Versus Avalanche Photodiode
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Fig. 4 Patented Tandem Dye Process.
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Cy7) #HML—W—ClhiEs 82 2L 2L LTW
bo TOXHTY yTAERITRL ZEAHE (FF—
BRET IR T —FR) BHEESET, Pl —
—HBTLNZ L oHNEEEFHATL2BMTHL, ¥~
TALFEIIOWTE, ZOEFZLY) FF—aZhr oo
TRAVARIZ X 2 B IEME P 2 LA DI (2 )5 &
LT ENMOENTWE, Ry r<y - a—=)Vy—fos
VAN E AR A A S ARV 3 R 1] ROt e
v 7y —FEr L, TORIC) T — VT YT
SRR R TS A E ORFRFEARIC L ) BT w
% (Fig. 4)o THUC L ) BEZAEGE S, fEEE
LI & D B — 06 OEGRILAARZ IV TW 2,
Fro, VTS vmETROND HEREAOIEF R A *

P9 2 SFERALEL S22 % Bl CHUR N A 7OV D RERR
D—=T4 Y IPRENT D, Ry Iy <y - A=) —
XETOY v 7V T — PR % GMP R0 71 12
ELTW5,

4. 7T7UT—2avOEN
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1) 10Test Beta Mark TCR VB L/X N JE¥ v k
IOTest Beta Mark TCR VRL /¥ h T ¥ v M&E, kB |
THINEDOTCR VRL /X T & 70— A4 kX M) —Tfig
M3 5ZEXy bTHY, TCR VRL/Sh T~V Fh
F=70—=H A bA M) —THEITTLHIEILY, HE
DTV Y /SERIZIRE L2V LN b T O 0 S5 % 9
IR 2B (WEHHIE) . LS Ty ME
BB HEDS N 2 HEM Y & 72 2 3FEEH O VP % 2585
DEBEETHNTLRMALNT T V=120, 1RD
F a2 — 7 CIHEO VRIS 2, &PUEE,
FITC, PE, FITC + PED# Nt Z TSN TED,
ENETNDOLIS T OREZEZRTE S, FITC, PELL
NowttaEr AWV F 5 I —@ 2 tET 5 2 &
XD, SFETHIBERNCBITS TCR VR LS N 7 %
M3 obIeT, EAOGMBBERTHoTHE/ 70—
VT4 —OMERREERIT) S ENHRRTH L. Fv M,
24FE#H O TCR VRPUkCTHE ST Y, % ATCR
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A) I0Test Beta Mark
TCR VB LR N UfENT <~ b

Fube ™ Volume TNo-of [+ () Fluorochrome Clone (Refs) Isotype (species)
es
(20 uL/ test)

A 1.0mL/50 tests |Vb 5.3 (TRBV5-5) PE 3D11 (35, 39) 19GT (mouse)
Vb 7.1 (TRBV4-1, TRBV4-2, TRBV4-3)  PE+FITC |ZOE (40) 19G2a (mouse)
Vb 3 (TRBV28) FITC CH92 (35, 39, 41) IgM (mouse)

B 05mL/25 tests Vb9 (TRBV3-1) PE FING (35, 41) 19G2a (mouse)
Vb 17 (TRBV19) PE+FITC |E17.5F3 (9, 35,39,43) 1gG1 (mouse)
Vb 16 (TRBV14) FITC TAMAYA1.2 (9, 35,39) 1gG1 (mouse)

C 05mL/25tests Vb 18 (TRBV18) PE BAG26 (35, 39) 19GT (mouse)
Vb 5.1 (TRBV5-1) PE+FITC | IMMU157 (35, 44) 19G2a (mouse)
Vb 20 (TRBV30) FITC ELL14 (35,39) 19G (mouse)

D 05mL/25tests Vb 13.1 (TRBV6E-5, TRBV66, TRBV6-9) PE IMMU222 (35, 39) 1gG2b (mouse)
Vb 13.6 (TRBV6-6) PE+FITC [JU74.3 (35, 39) 19G1 (mouse)
Vb 8 (TRBV12-3, TRBV12-4) FITC 56C5.2 (35, 39, 43) 19G2a (mouse)

E  05mL/25tests |Vb52 (TRBV56) PE 36213 (35, 39) 19G1 (mouse)
Vb 2 (TRBV20-1) PE+FITC | MPB2D5 (45, 46) 1gG1 (mouse)
Vb 12 (TRBV10-3) FITC VER2.32 (35, 45) 19G2a (mouse)

F 05mL/25 tests | Vb 23 (TRBV3) PE AF23 (35, 39) 19G1 (mouse)
Vb 1(TRBV9) PE+FITC [BL37.2(39) 1gG1 (rat)
Vb 21.3 (TRBV11-2) FITC 1G125 (14, 35, 39) 19G2a (mouse)

G 05mL/25tests |Vb 11 (TRBV25-1) PE C21 (35, 39, 42) 19G2a (mouse)
Vb 22 (TRBV2) PE+FITC |IMMUS46 (35,39,42)  1gG1 (mouse)
Vb 14 (TRBV27) FITC CAS1.1.3(35,42,45) _ IgG1 (mouse)

H 05mL/ 25 tesls |Vb 13.2 (TRBV6-2) PE H132 (35, 47) 19G1 (mouse)
Vb 4 (TRBV29-1) PE+FITC | WJF24 (not published)  IgM (rat)
Vb 7.2 (TRBVA-3) FITC 21Z0U4 (not published) _1gG2a (mouse)

N BCD4+/CD3+
700 1 >/ SEERIED

B) Allergenicity < > k

Negative Control Positive Control Allergen (Grass Pollen)

BFHRERTEE L (CD203c) ZfRFRIC Lo T bv S — - Ak
HERB % > b

Ry J~y « a— LB —4F—H

Fig. 5 Example of Beckman Coulter flow cytometry application.

2) Allergenicity ¥ v b

=T VIV R IgE VRO I AL 7 L
W U ANDIGEREEZMET 2 RBH SN TV DA,
T VUVNT Y OFEFESIIR 5N 5, Allergenicity & v M &
FAYIM AN Z A EAFAE 5 % (FE R & BAS Bk 10 12 B
\7 % CD3 k&M A>CD294 (CRTH2) FpthdERI& L CH
EL, TOFHEALIURTH 5 CD203c D5 % 71—
A MA=F—CEET D, TVILVFVERETET S
L2 Y, IgE %A L 0P sk oG AL 2 TR 7 L
W IZOWTHETE, £ in vivo 2L WIKEE TR
filiC& %728, T LIVr» RIEFIC BT A IRIEEE
MALRERRSR ISR ST b (FFFEHREE)

5. #&EE

AR, BAEI NS D TO—Y A P A—F —HRFEE
NTVBA, BAiOERIENVT T —~DFIER
B BERE % b o A LTV B, ZHUCHEVE
MO HERLF Y MELHATWLY, 2O ENEL
OEMHMEHEL L LTV LHT S 52, AfsEs
OIRO—Bh & TN TH S,
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EREARY VIRYD LEEREE /JO—Y A hX—5 DRIHEED KURRERDRIK

LIREFICH (TS5 BD FACSLyric" 2 W -HE#®REDEH

Daily inspection using FACSLyric™ in our laboratory

RHE Y AHEE Y RAREY =V iEEZ?

Abstract Flow cytometry testing is important for the classification and therapeutic effects of hematopoietic
tumors. It is possible to report the results on the day, and it is a test with a high contribution to clinical practice.
The laboratory updated the inspection equipment and system, and introduced FCSLyric™ accordingly.
Hematopoietic tumor marker tests were changed from 5 colors to 8 colors. FACSLyric supports multicolor,
enabling standardization of equipment setups such as automatic fluorescence correction functions. The antibody
panel by disease was reconstructed because the measurable color increased. Reports reported on paper were also
brought online. In the future, it is desired to construct an antibody panel suitable for clinical needs along with the
treatment of the hematopoietic tumor which diversifies.

E: 3 Ja—H%A b X 1) — (FCM) 12X Bl ~ — 7 — i3, ML seEg o048, B =
WZWHTH DY, BENTHREST 256 3L HHICHRIEDPTRTH Y, BRNOFEEO S CIRETH 5o Bt
SINIHERGRE VAT AOFEH 1T\, ZAUIEVBD FCSLyric™ & A L7z, #EMARIES ~ — 77 — &I BUR D5
NT—=r58h T —IZHIEEEZET LA L7z BD FACSLyric™iE, ~ V77 =26 LTBY, HEpEOLHIE
i SRR O Yy Ty TOBBLDREE o7z, WIEAREARM~Y — A =AML 722 8 I2E )5 T =T
fEH L TR EBIOPA/ SRV & RS L, MR T SN T alidE b + v 7 1 AMbahiz, 4% DLt
5 ML OGR & & IR O = — & S 2Btk S VORENEE NS,

Key words Flow cytometry, Hematopoietic tumor markers, Lymphocyte subsets
1. FUSHIC THET S,
MR OBARRA TR L, Frmi O H% IV 2019
ISR, FEICHRAERSRE AT AOHEF 1T 2. HEERDIFH

o720 AU VEEMEEE ~ — 7 — A& B L O %
BTy MEEICHEHL TS 78— b X —%—
% BD FACS CantoI™ (BD#L) 7% BD FACSLyric™
(BD#t) 12Z& W L7z BD FACSLyric™i%, L —#%—%
SAEERMLCBY, EMEESE~— 7 — AL ERD5
HT—EDH8N T —FANEHER L ERICE 72, F
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72 AFRTIA8N T —DEHELTEIZE S F TOMHRER

AR EHIC L VE A L72BD FACSLyric™iZ, 8
~107 7 —DBEENT LI L= =% L~ VT 7
F—IZHIE LT WA, E51210% 9 —F TO®EEHIE
BREA ML T D, ZRAEOLRTREZ MM L CllET
BYfy, HGHIEZLEARTT R TH Y, O HE)
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3. KBOEESE

H % O EE e fgto+t v b7 v 7%, BD CS&T
Beads % ] \»BD FACSuite™Clinical ¥ 7 M 7 =7 B X
U'BD FACSuite™ Y 7 M7 =7 & L, 2>k
2T T & Twb, BD FACSLyric™ 2B\ ClE, i
St M OHSEHIIE % G0 72 BRI E O EH & 2 5
HIZ1E Fe Beads % W THEhE L T\ %, #OUHIIE X
HEML SN TV LD, #EEEON T —¥n% kb L
FENWRDEHET B 720, FRIEOEEFEA L T Wil
WTHOEPE LN T L £ ) WHElk2 S ) B CTHERET %
HHULETH B,

4. RIRDERTE

WA T, MR AR /NERE 2 13 U o EHHES Lk,
BOEEY, WHREENE ) < F R B4R L) KRR
ZVF, =2 ISR 60 O MERERE ~ — 7 — i & Ay
180D ) ¥ /st 7y MaEZE/L T 5. il

1 B BN R R 7 3 AR 2 I D 72 9 O Hifh S v
(Table 1) %, GBHENAHE O A X EF OFA <
ANV EFEIRNT L, MAT, BIRIFERLZ 70— b2
M) = OFEFERL CBC, E stttz & B A IH
HOF— 4 #0345 L & D ICAKE S LT 581
HEROMIFIIRE, Skt % §iRT 5. MREE~—7
— DT, SRR S S0, FskgtpT
W7 EHE OO N EHIIIER AR & 2 5 BAT
WL, MOBEBICLZY TV F oy 7 &%), WiEE
VR LI Y R AT LS X 2 BB, PV T
REETHRNTEH LTS, 70—% A F A MY =
i, AL %L S 9, ZoMEE &R 5
CENEBEL R D, TORORNE, @RS —T1 v
7, B, BHREROA Yy b TS 4 Y, B
BT NG Y M — 7 — OB OGRS &% FHER
LVBENH D, T2, ) vosEkH TRy MR, 64
HOE 70— FVHMAEPERE SN/ZZBD ¥ VF7 A b

SNB EL AL, B OREI, ) >N, BER
ETHh B wmEESE~ — 7 —REL, WZonmG, &t

67 7 —TBNK"% HH\wTHhY,

PG .

Table 1 Antibody Panel for the diagnosis of hematopoietic tumors
Leukemia Initial
FITC PE PerCPCy-5.5 PE-Cy7 APC APC-H7 V450 V500C
Tubel | IgG2 IgG2a 1gG1 IgG1 lgG2a 1gG1 1gG1 CD45
Tube?2 CD34 CD56 CD14 CD19 CD5 CD3 HLA-DR CD45
Tube3 CD34 CD13 CD61 CD7 CD33 CD38 CD4la CD45
Tube4d CD34 CD1lc CD4 CD117 CD10 CD64 CD20 CD45
Tubeb CD34 GlycoA CD2 CD45
Tubeb CD34 CD66¢c CD19 CD45
Lymphoma Initial
FITC PE PerCPCy-5.5 PE-Cy7 APC APC-H7 V450 V500C
Tubel 1gG2 lgG2a 1gG1 1gG1 1gG2a 1gG1 1gG1 CD45
Tube2 CD34 CD13 CD22 CD19 CD38 CD3 CD45
Tube3 CD8 CD4 CD7 CD5 CD3 HLA-DR CD45
Tube4d CD57 CD56 CD16 CD2 CD3 CD45
Tubeb Kappa CD23 CD5 CD19 CD10 Lambda CD20 CD45
Multipul Myeloma
FITC PE PerCPCy-5.5 PE-Cy7 APC APC-H7 V450 V500C
Tubel 1gG2 1gG2a CD138 1gG1 CD38 1gG1 CD45
Tube?2 CD27 CD28 CD138 CD117 CD38 CD20 CD45
Tube3 | Cy-lgG2a lgG2a cD138 lgG1 cD38 Cy-1gG21 CD45
Tube4 | Cy-Kappa CD56 CD138 CD13 CD38 Cy-Lambda CD45
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WARAEE |2 317 5 BD FACSLyric™ % FHw 72 H B2 O EH

Clinical v 7 b 7 =7 THlIE S L WHENEN 217> Tw
bo U YINERAICDAS T — T 4 » 7 ENTHIL - B
fo - NKAL ORI TSN TwD 2 L 2L, H
BFTIC L 27— T 4 Y BB ChwEAIE~v =T
WEECHTY =T 4 ¥ 7R FEfT 5. UHFEETIECDL
5Pk +CD8 [k & CD3AT10% DL AR #E L 72 Bk 12 2w
TiE, TCR-y & OEMITE % Fht LS5 217> T 59,
HHBEROBA L 8 T —FEAOEF I, JIETF
MED LI L %17 o 720 AR IRETFIAS AL i e T
YT ALY, BEREOR R 2 FEE DY L /-8
HTHMEFIEI—LE N Tnb, F72, 70—H1
AR =BT = 2 7 VEREDR S EEY— O
TER R 7S A WA o 7o PURRLE 70 SRR 2 Bk 3
F2OOWY AT TR L, /2, 70— A M A—%
— OVERER BT Y 7 b 7 OFEREIN L0 Sz
A, — T CHER RIS 2 Uk ER s, T
2 — T HNORESTHRO LTS W 7% &, FMEICRIT 5
HLHVMELOREE 572,

5. FUFISRILDIESE

SEMEEER~ — 7 — RS T =k 2 ), Pk
FIVEFTAEE L 720 HRIDHEE L TR WEIRSEE L
SR OPURE FIV AL, ) o5l 250 a E
WRBIL, MR F 72 N PUR OB 2179 o 6
R, TESIEL, REL O PR S AOL & IR EH R
OBIEEMRT bo MUESANVEREST L IZH), H
M7 A4 )V TIECD34 & H2 CD7, CD19 7% L IEH &
BRI CLETL & 2020 W IE M L A5 220G 2 BUR o R
ERE LT, B VONE SR OVIZE L CBMLR I
CD19, THIERIECDITO TRy — a2 itET A L
T, MEEAIE & ABOMIEAT I LR 3 { ke otze /8L
ORI, BB AR 3 B 2 Ml F TR R
BHOREEBEN LT T4 5 MEEMED SRV,
EuroFlow % £ % |2 CD38+/CD138+/CD45dim+ o il fiil
#[%H 5 CD19+ & CD19- 125 HE L % % DRSO b %
TR CE B — MERE Lz, 2HUZ L) IEWIEEMIL
ARRAE L TV 2461 C b HEEF O TE RMBL AT L %5
otz SBHVEEHIIEICBWTIE, T4, PUREEN
THrHY TV AT REDHEGIZL D CD3ZHADOH
FIHEEND Z EDRMSNT WSO, JEEMEOTFRE MG
T A7-0120F, ¥T VAT EIZRE LI A
T AYUEOBE L LEE Bb b, £ 2 THIRLNUE
WOV THMFT %217 o720 BAAEMH L T2 TATICB
WTHER DT A0 5 1T 72 72 Al 55 E AL
AIIC A, B, CH, PifkiZ AR L BHZMH L £

— N —EREHL T E2To72. 2085, MIEE
ABICCH PRI BH A M L2 AEORE, TdT
Db L V&L o7z MgAPUROHIE T, il
EFHALESELHE O EEZH, MRBELE B &bt
HEOMETEEETHVEELRBRL 2, 51287 T —
U L72 T & TR T 7% & OB E DD 7
PR TEIF R\ BB AT A L 7RI BT b s
MREE 2o 72,

6. JEHI

FEBI1

Mixed phenotype acute leukemia (MPAL) : iR & £ 8
SRRk

30t Hik

EFF UBENERTB-ALL BT S, REBOE R
EHEREL TuaZzo 20204R 1A D S, FHd S, Bk H
V) MR AS C & L, MM 2 520 M AR & 7 o 72,
FASAT R B O Blast 12 70% THEID 5 %0 0 K,
N/CHEmE <, A, BMERC/h =z F 3 5
LD LD LTz, POX Gt RIL20% B TH - 72,
WMBRHEOFHIMIZ L2 70— A 2 M) —BKEICBW
TCD2+, CD3dim, CD5dim, CD7.CyCD3+ 7 & T#fifig
FO~—%—&CDI3, CD33, CD34, CDI117 & &#Ek%h
DY —=H—=DBD 5Nz Fig. 1IC Ny M 7oy &Rl
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E5I2CD3ATCH — b & ikiE L7z, Fig. 1178 L7ciG#
FRIZBWT, Blast 2% 24 Lz i co7a—4 4
FA MY —HAETY, Blastiior —5 1 ¥ 71280 TT
MR B L OB RO~ — 7 — D2 AL, B
MmO EA s b . Fy 71y MICD34 ks
HOMINEERM RO ET 5 2 & T, HEIIIREED
KoL hodz,

FEBI 2

Multiple Myeloma : %5845 &

FFR AR AHE L2 Lz O MRI TR
ORI E I MERE S % Bt > CHEEIEI TR L 2 ) M &
HO LA %ZRD72,

AT R - BRh O EANEIEL18% Th o720 HEIANL
R R RITHRA R R L3, M IR 21 o I Bl a2
Robh, FHO 70— A 8 2 M) —ETI,
CD56, CD38, CDI138, i id N Kappal 7%, CD19& %
DIEGEOIE ML AR b7z,

C DIEBNIZ S B IEO G T Td 2 72O T ML
WL C\wiz, Fig. 20 Ky M7y kTl CD38+
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A : First consultation B : After glﬁmotherapy
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Fig. 1 casel
A case of acute Mixed phenotype acute leukemia. Cell surface marker Analysis . Comparison of dot plots at the time
of initial diagnosis(A) and after chemotherapy(B). CD34 positive cells were displayed in green.
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Fig. 2 case2
A Case of Ophthalmic Lymphoma. This sample is vitreous.
Tumor cells were confirmed even in samples with a small number of cells.
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A Case of Multiple Myeloma.
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By separating CD19-CD38+ and CD19+CD38+, tumor cells can be distinguished.
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WSV BHrseRY
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Introduction of clinical application of flow cytometric examination

APRIHZERLY RIE LY

Key words

1. [FUBIC

Zu—H4 b A= (FCM) &, R 78k 7
Ly MMENTR 1S M ER PSS O Z WIS B W TREART R
TH Y JESEMEO R Z #3522 L ) HiEo
EIER LR 2 L, KI T2 ) RSB THRED
RERIBRICO BV EBELRAED—DOTH D, F72,
FCM (£ Mg MERR S DS b e AT 7o e
JRJE (Paroxysmal nocturnal hemoglobinuria ; PNH) %°
IR RMERSE (Hereditary spherocytosis ; HS) @
ZHHICHFIHE N WD Y,

AAETIE, B COSEICBT A ES O T CE
SIS R DA, <V F F 5 —HTIC X 5 PNHE I
HAIEB L O, eosin-5-maleimide (EMA) % fv:7-HS
DMFEIZDONWT, BEEOEHZHANT 5,

2. REJ/OTY VEHRIOEHFIREFROERE
g u 7)) Ui, G A M, D, EOSTEHOEH &,
kappa («) Jlambda (1) ®2FEE DI L > THERL
ENTBY, BEMILIZ X > THEL - SWESNDEEAT
H 52, WHEMBOLETOMIL T 2 BB ML
JaERmIREra7) Y EAFEBRLTBY, #HATIEY

Hiroko TANADAY, Ryota MASUTANIY, Meri
KUBOTAY, Naofumi OSAKAV
DR BRI FF SRR 59 bt Hp Jeii A 0
T 569-8686 AP Ll A SEIT 2-7
DOsaka Medical and Pharmaceutical University
Hospital.
2-7 Daigaku-machi, Takatsuki, Osaka 569-8686, Japan
BEEE MHEEG T
TEL : 072-683-1331 FAX : 072-684-6335
E-mail : hiroko.tanada@ompu.ac.jp

Tu—HA M X M) = k/ A FEEEEEAE ST E VIRAE, SRPEERIRIRIERE

ANVAT EORfA BB 5720128 7 u— %
DERERIET T T ) v 25T 5 BMIRAHAE L T
A7, BAINBMENES; Ty o — o ru 7y »
5B L EEMESZH e SO Twb, Thbb,
FCM Z W CBMIBEREIC BT 2502707 V]
EBOMY (/A1) 2WHFETHIET, Bruo—v
PEDFHESTTREE 72 5% LA L, MBI L34
ORI BT, EWMESZ RS 5720, «/
IHOHRTIEHR 7 O— Y HEOHEIZHEET S Z WD
bo TDIZOBEETIIRE 1 7)) > EH OEHFNT
EAToTHY, R B OB AT BT &
5V, WEBMIEIE, MIBENICIgMOESH (ul) o
HaeFHLTBY, WAT 52O IgM & IgD % [A I
IZFEBLT 27 & HICHUEHIE R 2T 72 BMRIEIE L
T ITAAA v F 2L, IgM, IgG, IgAZk & x i
MTHBT L L1200, RETOTY) CHEH
DIFHT 13 A B A IR I D SEAE I R I B O HEE 12 b 1%
A=

3. ®EI/OTY VEHFIDOBREHIRBRICSITD4E
HEBKUBRIRAE

B IS TIECDIOA LIZ LIZIHES L T 2 &
MRbHI L, FCDIO>WTIETHIEBO—HBIZ L5
B3 a2 Llhs, SECTIIEHIOBEHNED/2DDT
—F 4 v~ —7J—k L TCD4HIE, CDI9HLE N
Z CBAILICH RO E W CD2HUA Z BIN L T b,
512, k/ A LoflE TIECD5 B A & CD10 B
M2 TR CTE 2 &9 Bk OMAEDLEIZ LT
W5, (Table 1)

Fig. 11, V) ¥ /8HEi M OFCMIZ BT, CDI9,
20, 10F51E, 1gG- « $HICMW D SRR H AL, B ~
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Table 1 BESHHIBRIAT O 720 OHARDOH A4 b+

FITC PE PC5.5 PC7 APC Al§x24§1:1 ’;‘f ?5 0
k¥t 2 *2 CD19/CD22 CD5 CD10 CD45
IgM A *2 CD19/CD22 K *! CD45
IgD A *2 CD19/CD22 g *1 CD45
IgG A *2 CD19/CD22 K *1 CD45
IgA A %2 CD19/CD22 K *1 CD45

i1

CD45 — AAT50
CD45 - AAT750

*1 : kappa *2 : lambda

CD19°CD5" cells

-
.

CD19 - PC5.5

CD5 - PC7

CD19°CD10" cells

S§SC CD19 - PC5.5

Fig. 1

7NHE & BT S NIHEG DG HERE OF 2 R L7z o
AF N w8 TTNTHbD, CDSEVERMIN SR % i 5
5 &/ 2 IE20 L IEFFPN (10-32)Y Th b 720,

JEEIE & HI W9 2 O3 HE L 25, CD1055 B Mg 12 B
ELTHNT 2 &/ AIZ415 8420, SR ORE
HE ORIV E W) HEATE S, 20X I2CD5
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CD19 - PC5.5

CD10-APC

TN >/ NIE B R DMk

R CDI10 &M AA DIV F I T — T, FEICIEE
PEBMIIBD LTS D R WHEIZB W THEMNTH 5. 72,
Fig. 223 E S OERSHEAT A T T - 7208 ~
ISESEF DIFENT /85 — > 2 R$ . IgM, IgD, IgAlZ«k
/A HDEDIEFRD SN, IgGHIEBMIED « / 4
HIZ837TH Y, V) » M EHEICEE L T &



T =Y A X MY —REOEKREHOBIK

IgM- Kk /IgM- A IgD- K /1gD- A IeG- K /IgG- A IgA- K /IgA- A
1.29 1.13 8.37 1.00
i 40.3 s 26.9% 27 226% | 42%
i 1 )
O 1 ~ _
% EI E -
2 M- S e U-- |- . [u+] Q- (] Iw- W]
IgM - FITC IeD - FITC IgG - FITC IgA - FITC
= 31.1% v 23.9% R [ 127%
] . it : i /
w
Q
(T B
<.
i) B 3 S ) R | R ] ]
IgM - FITC IeD - FITC IgG - FITC IgA - FITC
Fig. 2 $ei527 07 Y » THBIOBBURIT I X 5 IHAPEY > BB BB ORE
HIEFS 5 2 & AR D, SURIELC DRIk AEET 720, BLLC T %07

4. PNHEYRIMERAIRDRETTES JUBRAE
FEEEBIANEZ B E VIRE (PNH) &, #ifkick 2
MWD, B MEEZ LT B REDE
MiFHIfEsE CTH 2 9, PNHEZ OFRIMERR HMEL T,
TVAYNVKAT 7 FINA Y b= VT v —TEH
(GPI-AP) T& ACD55%CD597% &SRS AD T,
PNHOZWIZIFFCM I & 5 PNHE ER O H 34T
%o 72, GPI-APKIRIMERIE, fEH ANIZBWTHHDT
WD OAETEL, BRI P A BV
12 b & 5 4t 57 Clinical And Laboratory Standards
Institute (CLSI) %A KF 4 »VCl&, PNHERIMEKA
ENE T % CDS9$LIA R CD235a PifkicowCT s u—»
EEERDRE SN TBY, B TIICLSION A FI A~
THR SN TV 2 RIMEREESE 2k 2 L 12 < v CD235a-
FITCHEZREHTUA L CD9-PEAZ#HUAZ T\ 5,
Yot FEIE, CD235a72i 1249 ) CDROEM: & 7 % &
) B EIE A B <7200, HaigE IC AR 10 f5A8)
L 72 FITC1&# CD235a Pifk & PE £k CD59 ik d % i
PEME#IgGLPUAZE I v 7 ALMTEL TBWEF 2 — 72
IRIMERFFEL 2 IR % o FURPUGHE T I WG 2479 25,

AT BICE T 5o MBETIE, B hu— LT
v INFTRA LV NEREL, AT T AT I PO— N
01%DEzr%hy v+ 7L L, 74 F7MHEBOE S %
PNHEFRIMER & LTS LT 5 (Fig. 3_EER),

5. FLEAR ZFU\z PNH BUSERIER DRI AL
MBETIE, CLSIOH A KT A » V28 U C PNH AN H
fi Bk @l %2 12 IZFLAER (fluorescent-labeled inactive
toxin aerolysin) #fHH L C\» %, FLAERIZ 8 G X
Nz 7o) 2y ch ), Migkm s
HLTWBETNTHOGPI-7 v 1 —EHICHEAET A DT,
CD55 B L UCDYE / 7 u—F Pk zHT 52 L0 b
SIS IS PNH BV R EROME AT R TH 5 & ShTw
%7 (Table 2), FEAEROWEIZBTIL, WERT KL
FRAEA BRI R G B S BRI O X 9 7 FEREUR
OB THLZ Ens, UBETIEIRRAHE LTTF A
b7 VAR K A T IMER 2 258 - i L T %,
D%, PEE IS SE, BREREMZIT 572 7-AAD
ZUILAEAI 2 B2 L CllE S 50 TF AT A
BEHARB L OT-AAD OFEHIZCLSIO A A T 4 121X
RSN TR nAs, EEB IOHEEL LT 572002
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Typell
|
§
i ) )
3] o =
[T = L{'
& - Li.u' I.g
| [ ™
4 1 a
d & o
i) o
E ° PR T -
—— - ! ; j
Ssc CD59-PE
s "1F1: 53 24,946 | 10 s 1 21] [K++ : 7,488]
o 1 ping O 104
e o
2 d | v :
. E &< - %
(7] e e D 5 ﬁ‘;:}
200 i =
o K- : 3,984
o 1F3 : 1,459 F4: 117 K+- : 164
100 10! 108 100 o o o 108 1 It 10 100 ® o0t 1 100
CD15-PE FLEAR-FITC CD64-PE FLEAR-FITC

Fig. 3 PNHAUMERIAT /S — >

Table 2 PNHHEUEHIER - HERIE OHUAOM A

Granulocyte Reagents

FLAER-Alexa488

Alexa488 = FITC (CEDARLANE)

CD15 PE (BioLegend, BeckmanCoulter)
CD24 (GPI7 v h—HE&H) APC (BioLegend)
CD45 APCAlexa Flour750 (BeckmanCoulter)

Monocyte Reagents

FLAER-Alexa488

Alexa488 = FITC (CEDARLANE)

CD14 (GPI7 v —EH)

APC (BioLegend)

CD64

PE (BioLegend, BeckmanCoulter)

CD45

APCAlexa Flour750 (BeckmanCoulter)
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c:avko—JiL
P:BR

BERMBRODEMADENIAE: P/C = 0.661

Fig. 4 EMA binding test {2 & % SEAZVEERRAR MLERSE O AT 51

MR TIEAME B L T b, CLSI o PNH BB 5kl
ETIE, CD457 —7 4 » 714, CDI5 ChfEkEk% Bik L
FLEAR&EGPI7 7 —&HATHLHCD2U LDV A » 71
v MZXDPNHE Z ML, HEROMWEIZOWTIE
CD45 7" —F 1 > 7%, CD64 TH Y AA FLEAR & CD24
LoV ATy ML) PNHBZM%E YT %5, FLAER
EGPLT v —BAICKH T 2R EMAEDLELZ LT
fepka s ba—VEERELZSTO Y PFT7RA Vb
AEHICRkETE D (Fig. 3TE).

6. EMA ZRUVCBIRIEERRIRMERAE DB 755 (EMA
binding test)

EMA 3 /RIMEKE DO Band 3 & 11 1IZHEET 5 #06E
FTHY, HFEEMADNRA L 2 \Vvankyrin 72 & O
F R SR B R st a1 S R Bl IC BT ), HSTERIT
HIWFTEMAKEGREPE T T 2L SN TBY, EMARE
bR IMERE FCM 12 Tll%E 3 4 EMA Binding test A%i# (s
PEERIRARMERAE (HS) A2 ) —= 7k LTk
SNTW5EY,

EMA O EBIZOWTCLSION 4 K51 1) Tl
FIT 2HEE CIRITR eI E L, - 20C TR
B LHETHRA RIS T35 Ll s T
W55, LYk Tik, EMA (Sigmaft) % PBST05mg/
mL O IEM L, — 80T TH64 H IE s 175
LEMALTW, B, EMAZMmIE, HABREIMES
DI S NIIMEE S O IZHE L TIT o T B 9,

BETIRE, 9 EDTAMEMIMN03 mL% T v Ry
F 2 —7IZHY, 12000 rpm TlOF R &L, EiE&EH
IMmERRE % B2 L2412 PBS ImL Nz, 12,000 rpm T 10

BHEGT 5, ZOBRGERIEL 40 # )KL TRk
MmEKzH 2. HL Ty Ry F2—712, 05 mg/mL
EMA %25 uL &V, CHUCyE@RImEk% 5 uLinAz Cik
L, OESS L CERICTIER IS &8 5, Kb,
12,000 rpm T10R =L, k% ¥y b THBZ%, 02
%BSAJIPBS % 1mL Il z 12,000 rpm T 10#5 [ 5 s 3
bo ZOUWHEMEE AN R L, PBS 1 mLIZ 7l
SHRET Do FNRFOEZENE LT, BEDEr—7 1
7 CRIMERDEE L TV B E2ATLE ) £ 20
DE—=2%b oA NI T AR DD, BATHIIR
MERGEER G Z RN TT =T 4 Y 7T 50ENH D, %
72, BB TIXEMA QOHOGDMRAEMIE & & S ITKT T 5
72w, PEMAR EAZIZRE L MCV ORI ofiE & LT
FERHEICHH L T 5,

HS Ot 785 — > O—Bl% 773 (Fig. 4)o ZDERIL,
THROEET, B HS EZM SN T b, MR
WBC 95 % 10%L , RBC 538 x 10%/L, MCV 648 fL,
MCHC 368 %, 81K 7% I £k % 915 x 10%/L, T-Bil 06
mg/dL, AST 37 TU/L, LD (JSCC#:) 281 TU/L, #RIfl
)% b /NG L2 RIMBRAS LS D EMA /%% —
IBWTC, BEOEMA IR 661% F CTHIC
ETLTWD, HBEETid, Hiiiko EMA #5Eh5 o
10 %L AR U722 HS 2 589 L BRRENCIRE S5 X9
1L T b,

HS % W4 5 720 O & L CRMmERE & DU
BRAMTHON DD, Z OB ZIRVEAEME TR b K
MAEEP Y ) HE AR ST b, EMA Binding
testid, ZRMEREEBand3 & HAMET L CW 2 Wia Tl
HIEDHE LW EEZ SN LA, AR THA) T HE
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T ) BFiE b M CH AR T O E/-S 2 2 &5
HETdH 5o

7. ¥EH

Ta—=HA b AN RS GES ST I LT
HY, FENTIT) 2 & TRBIMISRAE IR EZHTZ &
BTELIEOB A TH Y, M EGHER 2 51
5 72OV EM S R E R G R R R - RS Y
DIEHBEIRP BN 2 RO D TET =5 Lk D Fibo

REmLDFEEICHEL T, BRTRECOLBMRIZH
LEFEREREDHY T A

Xk
1) CLSI document H52-A2. Wayne, PA: Clinical and
Laboratory Standards Institute; 2014. Red Blood Cell
Diagnostic Testing Using Flow Cytometry; Approved

Guideline—Second Edition.
2) HRHEE ) 2 SERPUR L £ 78 — DI, A,
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= EWRENT A —PERRO 2 TEEZ B E U 72 R L4 & BEEE IOV T

EMRENT A - 2EUXDO 1 TEREZBNEL L
T & RREERE SOV T

Assessment of validity and avoidance of problems in changing the drug testing parameter
approximation formula

fr 2 mBERT BHEAT OREBRIEA RFIEZ HEHIEA

Abstract

The Nanopia®TDM is a series of reagents applicable to various automated analyzers for

measuring blood drug concentrations. However, when they are used on the automated analyzer from JEOL Ltd,
the results tend to shift largely in specific concentration ranges of some tests. This study aims to improve the
accuracy by changing the calibration curve setting from a “Line Graph Correction” (hereafter, the Line) to a “Logit
Log2 Correction” (hereafter, the Logit) and to evaluate the validity of the change.

The change to the Logit improved the accuracy of carbamazepine and theophylline, but the linearity of
theophylline reduced to 30.0 ug/mL by the Logit compared to 37.8 ug/mL by the Line. In addition, when a result is
outside the measurement range, the analyzer outputs the result as ////////, presenting difficulty in distinguishing
whether it is below the limit of detection or over the linearity. Therefore, we utilized three patterns of avoidance
methods using the following analytical parameter settings: [i] selecting "Line Graph Correction” in one of the sub-
analytical conditions; [ii] setting rerun absorbances; and [iii] selecting “Critical” for “Qualitative Method Settings”.
This approach is likely to contribute to reducing the burden on laboratory personnel and prompt results reporting.
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1. FL&IC

YA OFRIZBE L C, A 23D OIS L
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¥y (CBZ), 7=="FA > (PHT), 7x /N EY¥
—V (PB), NV7ulE; b)) v a (VPA) BLOT 4
74 » (THEO) OIMHHEEEHIE CIE, EICL )ik
WREOTMA Y A TEREN R, HI BB E T
1% logit log #3012 & A3 [Logit Log 4P, BM
TIE % ST AR & 2 S E o [ AU U IE |
(DUF, #idui) (Fig. 1-A) 28 S Tw7zss, IE
o EEBRE L, BMIZBWTD logit log 28X
12X AED [Logit Log 241E] (LLF, Logit) (Fig.
1-B) ~EHEHIFT bz, &2 TARME TIE, JCA-
BMS8060 % F\» THEM O & 1 7% Logit ~NZEH
T5 I L ORUMEEFFML 72,

Logit ~NDZEH %, #&RAMEMASOBA, BMIE
WAL —N—TOa—x5—[////////] % (LF, =
F—) LHNTH0, MIBBALT L EFEA — N~
DHIBIAT & 2 WIEDFRD B 7z RO ERAE 5
WX EE COWOCEMERRS LI E ), Z OBEA M
THHI LN, RATEENT A —F3EIC L S
Jide LT, [ Mgty 712 [ %33R, (i)
ROt oz, Ll ZHHEO [RE] %2%#R0 3
NG — VERTER LTz,

X~ — 7 ZFIRT AR OFRESRL AT 57 4 — v

N2k oT, / PAKR~8KRDOLGEND %,

06 (SRR ;
04 ...........................................................................

{111 S SRS SR SRR SN ST SRS S S S—

2. WRELVFHE

FREHE TERRME 2T Lotk o¥ER, wHE,
FED 720 DN DT - H ARER B R 224 O FLE -
A HAF LAT 5 720
1) HR

ik 2 ERRIE B OB E B TR & 2R T 14
DB M % ST BEE A L L TRz,

2) ik
(1) ¥ihs e Logit O HERER MR LT
DIFRE:

EREPEE LT 2 v a® - 7 7 b= LV (i fEis
f81), LV2 (RS (Bkx T4 7)) 2%
SEHEE L, 5O NEE L VIEHEOFARPZ B
AUl (DT, B 260234 7 (%) %KD
FH L7z BAEEREERA SR ICHERL, BEMAS O
INAT AR+ 20% LT & L7z
@OREEH:

BE®EI4 7+ F =2y 2*TDMa >~ huE—)VLVI

(IR R AR D), LV2 (iR fEidEiE) (Bio-Rad)
ZI0E P E L, S 728 X D coefficient of
variation (LLF, CV.) % ROFHM L 720 HAEILHIER
fFCEICHEL L, CVI0% LT & L7,

(B)
PR, — e ——————
B[ H : H
. IR S - I -
. R N -

0 5 10 15 20 25 30 35

Fig. 1 Approximation formula of the calibration curve.
As an example, the calibration curves for THEO created by the Nanopia®TDM calibrator are shown. The calibration
curves were created with the approximation formula types of (A) Line and (B) Logit.
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Fig. 2-A  [i] 704749 712 [9riuft] & IR

%
0.z L) 3]

[EPa_J| = e}
85 3 -

FIRO : FRAOAE Y v 2 L, RBROSTREY TESEERE, "54-2
#FANT S, IMSTDRE] #2275 L TROBEAFRTINS.

FIE® : MSTD#E] Ol & « Ficid MHThEHME) #8RT 5,
FIE® : LEOBRTEEHRTFT 3.
FIBD : AEEHERE, 7L VT,

Fig. 2-B [iil] HRIECEDOZE

FIEO : FRPUCKDIBRERLE () , (d) 2thThANT 3.
FIEQ : LROBEEREL. TLUVEITI.

Fig. 2-C [iii] EMHIED TR %2R

FIRO : FARAOERHEE (T5) CEET S, TEUREI ¢V voT5L

THROBERETENS,

. EMHIEMAO (RF) #ERT L,
RTNFOFRE (2~4) BIL LTI T 5.

FIE@ : EHHIERD (BRF) £RRL, @HEE AST 5,
FIE® : FEORTIF & RIKMEMEM L RFMEEARET 2 (] HF below,
FIED : LEOBEEFFEL, TLUV#ITI,

Fig. 2 How to set error avoidance parameters.
The method for setting each error avoidance parameter is shown. All parameters were set under " Analytical
Parameters (Chemistry) ". (A) selecting "Line Graph Correction” in one of the sub-analytical conditions, (B) setting
rerun absorbances, and (C) selecting “Critical” for “Qualitative Method Settings” .
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Table 1 Accuracy.
Drug Name CBZ PHT PB VPA THEO
Type of L Logi L L Logi L Logi Li Logi
approximation formula ine git ine ine git ine git ne git
y +
2;3%:{)‘”‘1“9 £8D. 4.90 * 1.50 7.00 £ 2.10 15.40 + 4.60 56.15 % 16.85 1045 3.15
' +
Se“’""""(:lf;)m“aI‘VI x;"‘;ﬁ SD. 543+ 023 503%023 713+ 006 6.93% 006 1560% 025 1433 0.35 5277+ 146 5253+ 0.81 10.30% 030 1027+ 0.15
Bias (%) 10.88 272" 1.90 1.30 -6.93 -6.03 -6.44 ‘144 175
» +
agifb"al“e £8SD. 1225+ 2.45 1585+ 3.15 43.45% 8.65 102.10 % 20.40 24,60 % 4.90
" " o +
Sem“"‘“}i‘;"‘;{“"‘“"“\" (Mp:./a;ﬂ SD. 1247+ 021 1217+ 015 1663% 050 1473+ 0.50 4460% 537 4437+ 310 11573% 193 11187+ 1.36 20.33% 021 2453% 0.21
Bias (%) 177 -0.68 494 265 211 13.35 9.57 19.24 027"

Significant differences were calculated by t-test (**p < 0.01, **p < 0.001, vs. Line)

Table 2 Precision.

Drug Name CBZ PHT PB VPA THEO
e of . ) . . . ) . ) )
approximation formula Line Logit Line Line Logit Line Logit Line Logit
y +
Target value + S.D. 3.15% 1.25 6.80 + 2.70 10.40 + 4.20 33.30 * 13.30 545+ 2.15

(pg/mL)

Lyphocheck LV1 Mean £ S.D. - -
(n=10) (ng/mD) 315+ 0.12 3.07% 0.14 7911 0.28
C.V.(%) 3.74 4.62 3.50

Target value * S.D.
(ng/mL)

Lyphocheck LV2 Mean + S.D.
(n=10 (pg/mL)
C.V.(%) 1.63 212 1.88

815+ 245 13.90 £ 4.20

7.63 % 0.29 9.37 £ 0.39 9.27% 0.45 26.78% 091 26.74% 0.72 6.89 £ 0.07 6.53 £ 0.05

412 4.83 3.40 2.70 1.07 0.74

26.60 £ 8.00 82.25% 24.75 16.20 £ 4.90

7.76 £ 0.13 751+ 0.16 1469+ 0.28 13.80+% 0.26 26.66% 202 2353+ 1.67 80.89%+ 092 7622+ 0.88 18.09% 0.16 16.64% 0.22

757 7.09 114 116 0.88 1.30

@E#E
EAREE S €7 HTDM* ¥ ) 7L — ¥ O ik
EEAE (CBZ 20 ug/mL, PHT 40 pg/mL, PB 80 pg/
mL, VPA 150 ug/mL, THEO 40 pg/mL) % ff%i&E
HE (FEHO pg/mL) 12X 0 10EMSARL 72 251% 3
HRIE LA L 720 BRRMEIZES NER L ) Ro7-%
T BB B O W L9 2 AT I + 209% % F 8 & Lk
EL7z0
@HE B
A BV (R I R & P AU F 721 Logit Tl E
L, BN 7zfR L) HBEREr B & G % kD5
fili L7z
(2) BEINT X —FHEIZL DT T —OERMEH )
%
O® [ oWt 7 THnat] % 3R
HEN I F Fig. 2-AR L7,
@ [ii] FRRIGREE O%E
FesE )i E Fig. 2-BIIR L7ce FRIOEE XS THE O
BIE%2 T - 72, (0) (&) / €7 TDM AR R %,
(d) 13+ /7 ET7*HTDM* %) 7L — ¥ OfeiniEs
B GEEEIX LRL L MR A 5EME LRD7z, KIEERE

150

2ERLTC, FRBEL MR ELAONIHERDH
B, LTI —TRWHERIZBIT AW (absorbance —
regent blank, ABS — RB) D KM% FHRIEE (u),
/M & FRIROGEE () & L7z,
@ [iii] EWHED TBRAE] %®)
FRE % Fig. 2-C IR L7z,
3) MEIEHEEERTE
EEOEDOFEEREIIREIZL VT 7 (p <
0.05, *p <001, **p <0001)o

3. ¥R

1) #rhig & Logit DEFREVMERELEBARET

(1) IEREME

EREVE O MRS R % Table 11278 L7z BRI
XY A T % Logit ~EH %, HEMD?LDO/NA T AH
CBZ DARIE IR 2R BT 1088% 00 5 2.72% (p
< 0001), THEO O &g s sl BHI 3T 19.24%
B =021% (p <001) LFEET L > TN o7z,

(2) ¥EM

OB H % Table 21278 L7zo 41U & Logit
DCV.FEE, Rk TR HUR TR K 088%, il
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CBZ PHT PB VPA THEO
200 ) 60.0 70.0 180.0 50.0
19.4 ug/mL 500  23.5 pg/mL 600 I 63.9 ug/mL 1500 t 151.0 pg/mL 100 } 378 pg/mL
150 )
y 500
400 1200
200 300
Line 100 300 900
30.0 200
200 60.0
50 200
a 100 100 30.0 100
ﬁi, 00 ¢f 00 & 00 0o ¥ 00 &
S 0710 210 4710 610 &10 1010 010 2710 410 610 810 1010 0710 210 4710 610 810 1010 0110 210 410 610 &10 1010 0710 210 4710 610 810 1010
g
= 200 60.0 700 180.0 50.0
5
g 19.1 ug/mL 500 | 26.4 pg/mL 600 588 ug/mL 1500 | 146.8 pg/mL 100 | 81.2 pg/mL
g X
2 15.0 500 -
8 40.0 120.0
100 300
Logit 100 30.0 90.0
300 200
o 200 200 60.0
) 100
100 30.0
100 0/10 : N.D.
00 & 00

010 210 410 610 810 10710

00 &
010 210 410 610 810 10/10

010 210 410 610 810 10710

00
010 2710 410 610 810 10710

00 &
0/10 210 4/10 610 810 1010

Dilution series

Fig. 3 Linearity.

@ denotes the result of the relative to expected value exceeding * 20%.
N.D., not detected.

Table 3 Linearity (Relative to expected value (%) ).

Drug Name CBZ PHT PB VPA THEO
approxim;zf formula Line  Logit  Line  Logit  Line  Logit  Line  Logit  Line  Logit
110 87.10 7959 9872 100.23 76.87  85.98 10422 111.85 8550  88.22
2/10 9484 9490 9681 10176 109.43 99.38  103.15 10275 96.30  96.64
3/10 10258 100.68  90.42 9511  98.40 10050 101.10 87.83  89.40  99.12
410 100.65 102.04 108.79 10278  96.49  99.94  96.31  89.36  109.80  102.34
Relative o expected value (9 5/10 9871 10490 107.35 103.09 96.30  99.38 110.20  92.88 107.82 105.07
6/10 10355 106.80 112.46 10568 9359 10078 109.36  93.80 118.50  108.04
710 10535 107.87 123.23 11557 90.90 10401 10584 96.74 116.61 108.46
810  111.29 11071 126.64 128.22 9562 10175 112.88 99.68 11453 115.97
910 11312 113.38 125.24 142.39 106.76 10434 11650 101.91 108.70 120.04
10/10  112.84 117.14 119.81 15157 102.33 9854 11461 10240 102.15 123.70

FEFIRAE R TR K 049% (V311 CBZ) T - 72
(3) HEME
RO 5 % Fig. 3, Table 3127k L7z, THEO
< 4B T, iU, Logit & b AIEED L IRIE % 77
L7z THEO @54, Logit #9330 ng/mL %82 % Eik
JEFEIS TR0 2 A 2+ 20% 2 i 2, Friusi
@ _ERE 378 ug/mL % Flal- 72,
(4) HHBEIE
M MEOBET R % Fig. 418 L7ze 2THHA2HIB %R

Bir=0996 Ll ETH o720 Syx DAL VPAIZBIT B
244THY, TOMEHTIELOOMU T TH o7z )7k
O X 1ZPHT T0.866, THEO T0822% 7% Y, LogitT
(FPHT A%913%, THEO A% 18% LK Td - 72,
2) FEBINTA—2REICL DT T —DRAKMEHRIFE
(D[] Wi gt 71 [Hrg] 22IR

LHOFIGT, P s Logit W& O/ A% 3% 2 &A%

T&7: (Fig. 5-A)s
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CBZ PHT PB
20.0 30.0 50.0
n=40 n=29 n=33
r=0.999 r=0.999 r=0.996
150 | Y=0962X+0.05 Y =0.866 X +0.54 400 I y=1.034X-0.84
Mean X = 8.14 20.0 Mean X = 10.30 Mean X = 17.81
MeanY = 7.89 : MeanY =9.47 30.0 MeanY = 17.58

Syx =0.21
100

10.0
5.0 r

Syx =0.32

| Syx=0.88

200 |

10.0

Y=0977X-1.10
Mean X = 71.60
MeanY = 68.88
Syx =2.44

120.0 20.0 |

60.0 100

0.0

Y=0.822X+0.72
Mean X = 11.76
MeanY = 10.38
Syx = 0.36

. 00 O - - 0.0 - - 0.0 - : -
< 0.0 5.0 10.0 15.0 20.0 0.0 10.0 20.0 30.0 0.0 10.0 20.0 30.0 40.0 50.0
E
= VPA THEO
5 180.0 30.0
Q
= n=36 n=29
r=0.998 r=0.998

0.0

0.0 60.0 120.0 180.0 0.0

10.0

20.0 30.0

Line (ug/mL)

Fig. 4 Correlation between Line and Logit.

(2) [ii] FHEGEE DRsE

ZIH H ORI % Table 41278 L72e Ko 7= &
WtEx (W, (d) TNEIIEER, WROWLEA
FRRIOERE (W 2Bz AR~ —7 0, HEROWOLE
HHBPOGLE (d) Kmoaid~— 7 dAuERIcHI g
n7: (Fig. 5-B)

(3) [iii] EMEHIED TR %R

il HEASHIPAHE O T BRI R T db o 723561d [helow ],
FHRAEL E o413 Tover] 122 S/ (Fig.
5-C)s

4. EE

T 13 AAE AL A B /04T & JCA-BMB060 12 C,
I/ ETOTDM ¥ ) — X & i L 7z i 34t
FEMIE I BT B i Bl s 4 744U & Logit D2
TEMTEREL BT 217 0 720

BESI B 0 B LGS & W2 IEREE OB <t &
HHAE, Logit & & HAEEA S DA 7 A +20%
DFo#RkTdy, BEG@ZL LaL, fidos
B, iU T THEO O it B s iR elEE (#9 25
pg/mL) 1I2BWT, HEMED L DN 7 AHRL KE
< 1924% T ->72—75, Logit TIZ—-027% (p <001)
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H315~25 ug/mLT30%, 25 ug/mL I ET77% 0 EE
WZEIEHIZS AR b N2 s LCB 0 Y, FFEM MBI
(IR E O R % BE I Gm & S 5 LD
Hbo ZD72%, PRSI BT B IEMEEO R 1,
THEOEED L ) o FEtid LT 5.
7z, CBZ OB SHEHIRE A (195 ng/mL) 1B w
Th, HEMD?SDNA T AHFNH1088% 124 L
Logit TI3272% (p < 0001) L AHE#EE b > ThsL
70, Logit “NODZETIZ & - T CBZAKJEE I O IEfEE
bW ET A EDIRE S Iz, CBZ D HEFIIL SCRHkIC
TORLRDLD, #3~12 pg/mL & MBS NTBY Y, K
L olfh CBZ#EES ng/mL I iERI O T R IZH
B Do MFRREEAME < SR F T AE, i rh i e )
EORRNIED ER G RO B A FIINT %720, (KIEE
SR BT B EREOR S $ 72, MIERGROBEIC
BT pEELOND,
TDM 2 » b+ 0 — Vg % v 72 K80 BE <,

PR, Logit& & £EHEPHEZ 72 L, CV.10% LA



WA/ ST A — 5 PR D 5 4 TEEL HE U722 B PR & RO T

TEORZ, BRIV TLELS AT Z-D—EHMETIMoALLDTH S,

Q) [i] HIFREY T THRR) #38]
Logit
BE w7 RE -7
-0. HIHTE ]

1EIDORIGT, HFinffRe LogitlEDIER B LI N TE /-,
(B) [ii] BREILEDRE
BEASREREUTOBE BENES
_e v =7 o ¥ =7
FEEEEEEE uf FEEEEEEE df

FEROELENBERELE (W 2B /HEE~Y—Ju,
EROFAENBRERE () REDHEEv—I7dAERICHIE .

(©) [iii] EMHIED R 38R
HEEEED FRENL EDHE

EEHNGHEED TRERTDS

mE Y7 BE -0
over

below
JERTELAETREXREDSES L Mbelow] , FEEL FOBEE

fERMEEREL R

lover] I2E#H I Wiz,
Fig. 5 How to distinguish between below the limit of detection and over the linearity by error avoidance parameters.
(A) selecting "Line Graph Correction” in one of the sub-analytical conditions, (B) setting rerun absorbances, and (C)

selecting “Critical” for “Qualitative Method Settings”.

Table 4 Rerun absorbances.

Drug Name CBZ PHT PB VPA THEO
Rerun absorbance (u) 0.02266 0.02920 0.03417  0.01265 0.01627
—0.37865 —0.34846 —0.52511 —0.32677 —0.55417

Rerun absorbance (d)
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TOMETH o720 MEBEIZBITHCV.OEIZ RKAT
b IR PRI SR C0.88%, il B SR IZ AR ©
049% (WM HCBZ) THDH, s Logit DIEH
PEICE TRV E Bbh,
B O RE 2 S, SEEAPIEE, Logit & b
H R BAR 55 2 E e ERE 2 7R L 7275, THEO Tl
FIRMEIZED A Sz, THEO O30 pg/mL #iB 2 %
RIS BT, Logit OBAFRE LA 9 B Awh AT
+20% &8z, TR & IE L Logit AN @il & 78 L
e eas, PINFRIE378 ug/mL F CTHEHMEMEATED 5
7275, Logitid300 ug/mL &3 5DN %4 TH -7z,
:@E@ttf THEO # s i  i=i E sR I8 (30 g/
mLELE) 2B A48 (slope) DT L Logit
T@%K%V#T%U,ﬁ%@i%oéﬁéb%iﬁo
722 e EZ 57 (Fig. 1-B)s THEO @ kR 330
pg/mLAIARAEAL S 212, v —F YA Tl AR %
VELE T DHMEROB MM &S N205, mido X Ii
THEO DIl i fEAS15 ug/mLZ#82 5 &, [MhL50
BIERDPHE LD 2 End b7, 30 ng/mL %2 5 M
EEEEOHRBIEIHTH L EEZ DN, BHEHED
20194EFE I BT 5 I THEO 3 B 72 O AKFE 1% 3.861
FTH Y, EEHN378 ug/mL % 8 Z2 7 kI3
(01%), 30 pg/mL %82 7zMfkix 200 (05%) TH
n, EHEE L TEN04% DM TH 5720 HETY
Mk O BITIEdH %A%, THEO O _ERMEAKMEILT 5 2
WL BEB~OEHIZIZE AL EHER LR,
PR & Logit o MBI M, 43 H 254 B 1R $r =
0996 LL 1T b, HHBEADFED &7z, Syx i3l 5 i B
DIEVIEHH T EEHEZ R TEANICH o 7225, AL
VPAIZBIT 5244 TH Y, ZOMIHHE TIZL00LL T2
Sl En, FEEE (IR E 721E Logit) LRI
fli (FT3ufE + Logit + 2) 1 XITIF—F; Lo E2 b1/,
L2 L, Mo x5 PHT 0866, THEO T0.822
L 72 1), Logit CTIZPHT 25#13%, THEO#%#918% f%
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20% L E B A R R E 35 &, FBIET o
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EIREEEICB T A IEEESm L L E R
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AW TRHONZHER LY, Logit ~O R
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Evaluation of renin and aldosterone assay reagents in the fully automated
chemiluminescent enzyme immunoassay system Lumipulse® L2400.
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TLoQ &k 7z,
(6) AIBRIE AL

AR (L= 1000 pg/mL, TV KA H
> 2000 pg/mL) %, HEFMAHGE T I0ER AL, 43
wlE L7,
(1) EAEmEORE

FTHF v 7 ATIABLOTHF v ZJRFT T A

(Wb v A Xy 7 AMkat) 2HVWTREEB X
OIEfaame ) vy, AW, Yy~ b FRTIZLS
WEAEME L. £/, AT/ VX BEBIIER
FEIMANEZ7 O VI X YVREL 2. Thbh, 7—
VKN BB B 0 ML E & 2 IR 3
EREGE L, W RN OB EE IS A AR &
Nzo WA EARBIMEFOUEM 5 % 2 B2 7256 %
WY L LTz,
(8) #HBAME

BEHRE (L= 10061, 7V KATFO Y 86 %

Table 1 The results of precision.

a. Repeatability (n=20)

Renin (pg/mL)

Aldosterone (pg/mL)

Low Medium High Low Medium High

Mean 1.52 5.03 35.20 3.8 81.6 128.2
SD 0.11 0.16 0.76 0.18 0.60 0.93
CV (%) 7.07 3.13 2.15 4.78 0.73 0.73

b. Intermediate precision (n=20)

Renin (pg/mL)

Aldosterone (pg/mL)

Low Medium High Low Medium High

Mean 1.82 5.54 36.28 4.2 83.1 129.2
SD 0.20 0.42 1.29 0.20 1.07 1.83
CV (%) 11.68 7.61 3.55 4.81 1.29 1.42
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WETRASE S L ORI cen 2z L, %
Mrl7ze £72, MIEHEE S, MEFHEIIBITSEDTA
MmiER L Mg oMM % R L 720
(9)  Aesfifk o fEAT

L = OMBAENT TR0 S N T/EERIRIZ OV, B
RO A H TR 32 £ TR~ ABilis, ARC %I
7E LA HRIEARE & FERR L 720

WIS, wmK32MEF T4 ML - MHRY % 2 %5
AEL, —HORMIZIE25 %I LR ) =51~
771 a2 — ) (polyethylene glycol ; PEG, 47+ 6,000)
b9 —HIix) B (phosphate buffered
saline ; PBS, pH 74) # ZNZNE&RA L, 3500
rpm TH45 [l #0 %, FiEOARC % MllsE L 72, PBSIR
INEEDMENE & B L, PEGEINAEE D ZNAht40 % DIk
KT L2%G, BOEEEOTRELY & LY,
72, MR (ARC 70295 pg/mL) #HE L, REED
BlEEiT o720
10 BIEHARY > 7)) > 7SRO AH R

BB H AR SERIM S N2 7V K AT 0 > wis g stk
%, BEHAPGECT L0 A RL 3 FME L, A HuEki:
HER L 72
1) REIEEIRY > 7)) v FERIEALO PAC

RIS EARY >~ 7)) v 7 EEEE 2B B SRR O
PAC#%, Mitilds X O I aSe cilllsg L 72
12 AEEHET

FUMEEREDENT I21E, HARERR(bFAS2HE4E L T
LEBMELZON) F—va rEBH TR 7T A
Validation-Support/Excel Ver428 & 72,

0.07 pg/mL

CV (%)

Renin level (pg/mL)

3. #B\R

1) BHTRE

L=VBIOT7NVEATFTO L IZBIFACVIE, FNEh
215~707 %, 0.73~4.78 % CTd -7 (Table 1a).
2) ENEE

L=VBIUTNVEATFOIZBITACVIE, FNER
355~11.68 %, 129~481 % CTH-7: (Table 1b).
3) LoD

L =213002 pg/mL, 7)VKAT1 305 pg/mLTH
-7
4) FERER

L =213007 pg/mL, 7IVFA7T 1309 pg/mLTdh
-7z (Fig. 1)o
5) FHIRELRM

L =213996.02 pg/mL, 7)VFNA7 11319556 pg/mL
FC, EMMELHERR S 7 (Fig. 2)0
6) THPEOHE

BERERIE ) L E 13199 mg/dL, FLONE1,630 FTU, 1
7% M FRF1E500 TU/mL, & I~NE 27 0 213500
mg/dLOFINE T, MEHHOMEMIZZEL Tz, L
L, 7WRATO XTI, JEERE)IVE X ORMIREER
PR HIEMEAMET L, 169 mg/dL UL EodsincRs
) EHESN (Fig. 3)o
7) 1HEEM

ETERSE R L O A OB 2 AT L 722 2 A, L
= TR = 0406, BETENERy = 4018 x -
33807 CH1) (Fig. 4a), xR IE37.7 ng/mL/hr (2R LT
Fead 3k 45891 pg/mL & B & 2 ZakHEE & 2 H I HERE

40

g
>
|9}
20 L . 09pgmL
l‘
o | | | | |
0 0.6 12 18 24 3.0

Aldosterone level (pg/mL)

Fig. 1 Limit of Quantification.
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Fig. 2 Dilution linearity test.
— .m.. Renin 10 - s Renin - 10 -u- Renin
g = 2
105 —e— Aldosterone é; 105 | —e— Aldosterone o 105 —e— Aldosterone
E £ 100 pemmmgme g, et R
o S G TS
=] ‘S °
= 2 9% 2 9%
= 3 o=
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Fig. 3 Effects of interfering substances.

1BlRED7z. 7B, RIEBIFIMEIZr = 0749, v = 1040 x
—4391 £ 7 5 7= (Fig. 4b)o 25 IXHI5E R RATPRA &
ARCTHEL LI ENFERIFEHNTH S LR SN —T7,
TVRATFO IEr =098l y = 073 x + 145 TH -7z (Fig.
4¢c)e F72, EDTA IMAE P X OIS T o0 AH BE AT 0 i 5
L=2idr = 1000, 7V FAFa>idr = 0999, fLitk i
FYERIEENENy =092 x + 665, v =099 x—139Td»
Y, HEEEIREML T (Fig 5).
8) TeBERAFDIEIT

T FEAR L BIFCTH o7 (Table 2a), *72, PEG
D, 40 % L EOREMIR T IZA SN 27> 72 (Table
2b),

9) BEIBERY > 7 > JEHBOFRERE
17928 pg/mL ¥ T i & 1 A5 78 X 1 72 (data not
shown)o
10) BIBERIRY > 7'V > JHRMERGID PAC
FBRIMEALIC BT BTAIEO TV F AT 0 VR, [
BeoOBE 2R L7z, F72, WAL S AR EIRO 7 v
270 VT TRFIROZ L I LI SEETH
-7z (Table 3).

4, EE

LRI L I Lz =2, T
270 HERE [V I/OVATL AR L=V ], [
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a b c
5000 800 - 1,000
n =100 . n=99 . - n=285
= £ =
:é 1000 - ¥y =40.18x—338.07 aa 640 y=10.40 x — 43.91 E ol Y (()).gglx +1.45
- 2 =
E r=0.406 H = 0.749 3 e
= £ 2
c = g
‘23,000 ‘2 480 | £ 600
g 5 z
o & . g
£ 2 =z
% 7
3 2 £
& 2,000 [ & 320 | % 400
] g &
£ 1000 £ 160 | & 200
A 2 £
0 4 e c. 0 0 I |
0 10 20 30 10 50 50 0 300 600 900 1,200
Renin Activity Kit YAMASA (ng/mL/hr) Renin Activity Kit YAMASA (ng/mL/hr) Determiner CL Aldosterone (pg/mL)

Fig. 4 Correlation between reagents.

Table 2 The analysis about nonspecific reaction of reagent for measurement.

a. Dilution linearity test by discrepant sample.

Dilution factor x1 x2 x4 x8 x16 x32

Serum (pg/mL)  >1000.00 >1000.00 >1000.00 629.67 335.17 165.45
Plasma (pg/mL) >1000.00 >1000.00 >1000.00 573.64 28525 146.43

b. The polyethylene glycol (PEG) treatment test.
Discrepant sample (ARC 4589.10 pg/mL )

Dilution factor x2 x4 x8 x16 x32
25%PEG (pg/mL) >1000.00  628.41 330.74 166.07 89.49
PBS (pg/mL) >1000.00  661.08 350.28 179.99 91.78

Collection rate (%) 95.05 94.42 92.26 97.50

Control sample (ARC 702.95 pg/mL)

Dilution factor x2 x4 x8
25%PEG (pg/mL) 333.62 170.09 90.24
PBS (pg/mL) 343.52 175.87 91.54
Collection rate (%) 97.11 96.71 98.57

PEG : Polyethylene glycol
PBS : Phosphate-buffered saline
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Fig. 5 Correlation between plasma and serum.

Table 3 Comparison between Lumipulse Presto® Aldosterone and Determiner CL
Aldosterone on measurement for aldosterone in asrenal vein.

Lumipulse Presto ~ Determiner CL

ACTH
No Sample location Aldosterone Aldosterone
stimulation
(pg/mL) (pg/mL)
1 before 1188.3 1370
Right adrenal gland
2 after 30258.0 45400
3 before 1089.4 1440
Left adrenal vein
4 after 20348.0 35200
before 636.2 609
Left adrenal gland
6 after 53094.0 56800
7 before 24.9 31
Inferior vena cava
8 after 267.4 325

ACTH : adrenocorticotropic hormone

IVNWVATLANS T RAT1 Y | OEARNREZZHIl Bl 7. 22T, MREARERMRS L UPEGIZL 2

L7z&Zh, HEMBEIC TS REREEEL Tz, L
L, 7VFZFarolllEIZBWT, gy ey
DI AR MM L, $F1216.9 mg/dL
DL EDEINT% UL OB DD GO bz, Y%
JED EOFEREIC ) VY v & B D RERI O S (X LB
<, WIRTHBIMTRETH 5 2 &0 HFH EMEE 22 5
RIS, EEOMTIZH 72> TEZ DRIZOW
THETHIUENH L EEZ LN,

L= Y OBATIC BT, B L < TREET 5
SEB] (PRA 37.7 ng/mL/hr, ARC 4589.10 pg/mL) # 1

T T kB L ORE R AT, IR UG
RS HHTRIEERO B h o T, BEEOLAEEREICE
Wi, TUVFEFTFyy /=7 roETICEY, MEE
HEPRADZSE/ANGFMSND 2 EBMBENTVRE9, K
TEHHES b TR OAEEETHY), Ty FrT0v /=
T YOETICE, PRADVIKEE o728 2 bz,
EEOLARE, FFRZE, WEREZ EEvwolT v ¥4 7
YU = VR HHETIEPRA OB b B
%093 ARC TIEZ DRI/ S o ARTEHERE B O fiF:
HAERD 5 S, ARCEZMER F &3 2R HE, NTE
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P E DB T D REDHEL ZIT D5 W I & ATRIE S
7.

F 7o, AWRESCIE, WEEREEE, R O
KAHERR ST BIEFIORIE#IRY >~ 7)) » 7l %
W5E L7z ARRIEIZL DB SN FTREROT IV FAT
U EEEAEIEOENE LT 5 L, BESHEICE
BCTHotze L7zho T, ARAIEILNES LK T % B
WKL THEY, BEZSHOMBICERTE 2225
7.

WIETIE, L=y, PVRATFO b2, HERD
RIA 2D D non-RIA R EEATE K L T\ b, F 72,
JEAE, ID-LC-MS/MSIZ & ) ER ) & - EREE
BHEETHH [ 7V FAFa YoM Mg (NMIJ
CRM 6402) ] 2SS, AEEHEY)E & FH v 72 gL
MR TWD, BRREHIBITL 7V F AT T i
NMIJ CRM 6402 % BIEFAEYHE & L 72t Al a3
TH ), ID-LC-MS/MS & O B 2 AR S h
TV, b, MOELIGRIE L O Em
DOHAEMEDIHFFEN L HTHHTH 5,

BIEREDOBEIILEAA, FEEET VAT Y
EOZHIZBWTL =V BLOT IV FATE Y OHIEIL
ARARTdH 5o non-RIAEIIRIAE & IE L€, AlER
FEomlxtb7z6L, RNHEEZTREE 35 2 L0k
ROMHMENTEEE b0 L7225 T, non-RIA 1
£ 1) ARC & PAC % B FEEE 2> D s Il 58 C & 2 A EE
FEBEZRICKEFET L LEE 2 HN,

5. BE
[WVINNWVATLANS 7TV RATO Y] [IVI5Y
ATVANY L=y E o allEliEs A L Tniz,
72721, EiRERATY ) VY L OET T, PACH
BOFEYZTHZLICEE L THEHT 2LEND 5,

KL OFFICHEHE L T, R TNECOIRICH
HRELREEH) T A
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B Enzyme-linked immuno sorbent assay (AW 3K DKE HIEHPREICES 2 B HE

Enzyme-linked immuno sorbent assay (CAHHW'%
HAKODKELIEPIREICEZ HZE

The Effect on laboratory data associated with water quality degradation of
pure-water to use enzyme-linked immuno sorbent assay

R RY FWCEY SIRWE? SRFEMY RERZY &@)l—E

EE  MAKREMKEISRERLHRERNE L 0% OB THIE, B%2 6 8iEE CLWEFICHW S Tw 5,
BRIRMATIZ B3\ C O AKIZ TR~ OIS, AT, 3, RS s oM, HERAROME R & TR
ENTWD, FIKRBIAEDFEEL KICHEENLIR MWD 5 H L FEEOHEMIZ S5 H, Enzyme-Linked Immuno
Sorbent Assay (ELISA) #2727 — # ZHHREIZIIHRE SN TR, SRIOMEIZB VT, ZEL7ZEWKED
HK - ABRK & B L7k E v, KEAYCAL9-9 2 187 2 3 Wk C4-binding protein a —-chain (C4BPA) ill5E

FERIZH 2 2B R L0 THE T %,
Key words
pure water, ultrapure water

1. FL&IC

HZK R EBAAE BRSO AR L D% { O &R T
7t BN LEE T CRWHIPIICHW LN TV, iR
AT IZ BT MUKIT TR~ O, BEEEE, 3
B, RREAR SO, ELEAROUE % & T
ENTn5, L VHEE L TON LEROEREA
WM& AR TIT 9 AALE: BB AT EE BN DOARE DS H S5 LT
VBB, RITISARE AT % BB A L S i
R M ATEE TN 2% D AT BB A HEEEAYIND O ik
JH#EDERK L CTW5b, Enzyme-Linked Immuno Sorbent
Assay (ELISA) Tix, AuEitl, 38, BEEnR e
DOFM, L — bOEER ETHH SN TS, KOfl

CA19-9, enzyme-linked immuno sorbent assay, fucosylated C4b-binding protein a —chain,

HTiE, bbb, KPFORMPOBERNDORAL E
MR, MRS 2 — Bl FICHER T 5 2 SR ICE
YL B —REM MK, #2ER (RO) — A
F v (D) HROMKEEH L CEASNTED

ROIZ X W AR % Br2s L72ROKE, EHI12AF %
PtlE Tl A o > Lok EHkE LTwb, o)k
A 7 ¥ 2R O BIFI 2510 L SO IEBEFRNS EH L T
LEw, KEAHILELEL D01 F RO 2 >~ 7
FYAWRPERNY, AT F AR, ST EE
A—=N—HHET LEERE LR LKTIE, WERSEN
DWEPRBEINTWELY, RO—EAFERA+ 0%
ik (EDD) TIE, EMIC b7z o TREM MK Z MG
T&5%,
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FARBILDREENL, KITEEN LA H 5 b 5 S
OHEWMIL E N2 A, ELISA % V727 — Z IZHMEICIE
HESNTH RV, SHOMEIZBWT, L@ L@y
KREOMIAKE . B L 7K % v AKE DS ERE T2
L2 258 A L -0 THET %,

2. MEBLUHEE
1) &8t

FREF I N7 &, 2R S 50 M o e IR T e
MR & R S N B 44, B L OERARE L
LCHIKRZE V2, 2B, ki, HIERHUE36 MQ -
cm, 25 CHREOH 0% 7z, MK, HEPTE
182MQ - cm, 25 CHRiliD b D% HW 72,

ML 12 6mL 53 BERIA 0 BLZERRIMAE (R SE T 3%)
(28— % B2 RN % 1T o T Z BRI L, 1L
VEASEERE L 72 2 & R RERE L T2 52 3000 rpm, 1045
MO L7 % — 80 CISHMRE AL, BT 2B
TR L 72,

ARREN I TR AR BRI A S8 5 O B R A 78 A B 4
TRERAROKL GREFG 1 772) B L ORAKFE O
B LU M A - BIZTEITRIZEIC B 5 B A
ZRREOKRE GKF5 2539 5) %15 TEML 720
2) FiKIEE S S UBHKEBEDIER

Hi7kix, RO-EDI 5 R.® Elix Advantage 3 (X)L 7 #h)
EHGILIRPUE36 MQ - cm at 25 T & L7z, WiZ, #
A7k, Milli-Q Reference (A)VZ7#t) % Fv LRIl
182MQ -cmat25 C& L7z,

3) FH&
O HikB X OEBHRIKO HIRPUE T 2

K= TVEKIGEEFEP- A — % — (FLET
X&) ML, Mks X OO LIKRPUEIE %
17720
@ 7 3 Vbt C4-binding protein a —chain (C4BPA)

DWE

ELISA 7'L — + OfE#iZ—%Pifk & L CTanti-C4BPA
antibody (Abnovatk) % 05ug/well T~ A 27 a% A%
—7L— 1+ (Nunc#t) 1Z&1E L, h-Block-e (Beaclett)
WZCT7HYy X T afiorz,

APEFE O MG BARIZAS 6 FIMIE % L7z W52 1L miE Bk
% PBSICTL00fE 1AM 7o, MR L — ML,
ERC IR ENE L 720 B 7L — I % PBS-Tween buffer
T3MmPEE %, HRP-conjugated LCA-lectin (¥ = A 7 3
HIVEER ) ZRINL, SR CLREHEEL 2. 5612
J&1E 7 L — b % PBS-Tween buffer T34 %, TMB
% (Roche Diagnostics#k) #inL, 104 FIFs @RS
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S, SUME IR (0.INBielk, AOGAISE L) 2 iRinL 720
WtEEIE 7L — b — 4 — (BioRad ) % H\vT450 nm
THEET> 720

® CAL9-9DillsE

Human CA19-9/Sialyl Lewis A ELISA Kit (Novus
Biologicals #) % FivCHlll%E L 72,

ELISA 7 L — } & murine monoclonal anti-CA19-9
antibody 2SE/EE LTV 5,

APEE O MIEBRANL & 6 BIE %2 L7z M i iE i
1k % CA19-9 Assay Buffer (2 CT10f5 12 & B L 72 £,
ELISA 7L — MZ@n L, 37 C T90%r & iE L 72,
ELISA 7L — b % Wash buffer T5 [l #:i#, Working
Conjugate Reagent #iRMI L, 37C T904-EkE L 720
X 5 |ZELISA 7 L — b % Wash buffer T5 il  #t 1%,
TMB Reagent # 0l L, 204 58t 56 & &, Stop
Solution % AN L 720 WG IZ 7L — b V) — & — (BioRad
) % H\T450 nm CHEIE X 1T - 720

3. BiR

@O FARBEOHIK - BRKOKEZAL

Mgk - BHIAKIE, RV T L Lo 500ml s (7
A7 A1) 12500 mIERHURE £, 104572, 205514, 304314,
4045, 50401, 6040 TRlCR—F T VESIGEEESTEP- A
— & — THAHHENE 21T o 72K T, BREUR I 213 36
MQ - cm, 1053 DIFEIZ14TEDLS LD o72 (Fig. 1), i
FKCIE, BRIUAE X182 M Q-cm, 1073741333 M Q-
cm, 20471233 MQ - em, 30471230 MQ - cm, 40
T LIREIZ 28 TE D S o7z (Fig. 1)
©@ 1fiE 7 23 VL CABPA DillsE

7 33 WAL CABPA OFIEIZ BT 53N TOMME T
A, HIRPUAEL3, 28, 36, 182 MQ - cm D4
iz Mg L7z 7 Vo7 22 UL CABPA i1,
016, 038, 052, 075 AU/mL D 4jEEx F\v/z, 73 )b
1L CABPA #4016 AU/mLIZBWT, HIEHUE36 MQ -
ecm DK, 182 MQ - cm DMK Z HVCTHlES 5 &,
T3 +SDIX016 £ 004, 016004 AU/mLTd %73,
HIHUELS , 28 M Q e Ok % FlVCllsES 5 &, 079
£012, 025+003 AU/mLCTHY), HENIKELILDR
D5 (Table 1), 733 VAL CABPA #:FF 0.38,
052, 075 AU/mLIZBWT, HWEHE28 M Q -cm & 36
MQ - cm DOFEKDETH S I KEH DB D 5
7z (Table 1)
® CAI19-9Dill5E

CA19-9DBIEIZ BT 5§ _TOMFETHHIT Bk,
AR 13, 28, 36, 182 MQ - en D 4F¥E % 72,
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Fig. 1 The effect of pure water and ultrapure water after sampling on water quality

Table 1 Serum fucosylated C4b-binding protein a —chain levels for different resistivity value

Serum fucosylated C4b-binding protein a-chain levels

(AU/mL)
Resistivity value
(MQ - cm) Sample 1 Sample 2 Sample 3 Sample 4
(n=6) (n=6) (n=6) (n=6)

0.16 AU/mL p value 0.38 AU/mL p value 0.52 AU/mL p value 0.75 AU/mL p value
13 0.79+0.12 <0.001 0.82+0.11 <0.001 0.83£0.12 0.002 0.85+0.18 0.221
2.8 0.25+0.03 0.002 0.52+0.06 0.019 0.61+0.05 0.048 0.83+0.12 0.168
3.6 0.16+0.03 0.999 0.39+0.03 0.917 0.53+0.06 0.864 0.75+0.06 0.697
18.2 0.16+0.04 - 0.3840.04 - 0.5240.05 - 0.75+0.04 -

Table 2 Serum CA19-9 levels for different resistivity value

Serum CA19-9 levels

(U/mL)
Resistivity value
e e e e e

12.5 U/mL p value 55.4 U/mL p value 141 U/mL p value 481 U/mL p value
13 14.3£1.0 0.012 59.3£2.5 0.012 157.3+4.8 0.001 503.7+5.9 <0.001
2.8 13.8+1.2 0.088 58.1+2.6 0.043 154.3+4.6 0.003 498.3+6.2 0.002
3.6 12.5¢1.1 0.959 54.0£2.9 0.49 143.7£5.8 0.739 484.3+3.3 0.578
18.2 12.4+0.9 - 55.1x1.0 - 144.7£2.9 - 482.3+6.6 -
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BISE L7 > 7 vid125, 554, 141, 481 U/mL D 4#E%
JAW7z, CAL9-9721£ 125 U/mLIZBWT, JLIKPiE36 M
Q-cm DK, 182 M Q-cm DMBHIAZ FHWCHET 5 &,

I+ SDIX125+ 11, 124+09 U/mLCTH 575, K
P13, 28 MQ - cm OFfKREHWCHlIET 5L, 143+
10, 138+12 AU/mLTH Y, HLDIKEASILOEED
b7z (Table 2). CA1992 554, 141, 481 U/mL
IZBWTh, HIEPUE28 MQ - cm & 36 MQ - cm Dk
DTS2 IRES OB TRO H L7z (Table 2).

4, EE

BRIRBA 3 7 12 35 > T H AR EIN ClRBURAL S L7z fiik
7%, BOWEEB A~ —OWERT LN KT 0D
ATHEH SN T LODEETH D, ENDA—D—12
LB A B OB IS W I IIEIO M Q -
ecm LMK TEPTEN TS, —TF, 7 A1) AT
CLSI CKERRMAEEZE B 2) D ERIRREHKOH
WD HREDTWD, ZOHMECLST C3-A4 IZHiKDKE
MBI HE L RIZTTILICWERLRD R, Bittox
KELHITHBEONELLET SN TW A, CLSI C3-Ad
ZERR A R 3 % i b 2R % 7k & L T Clinical
Laboratory Reagent Water (CLRW [ 4 i A 543 7K )
EE—IIFIT TV S, IKPUEAT1I00 MQ - ecm Bl &
ENO5HTEEE A — =0T 210 MQ - em L 1
LD EEAKEE RO TV,

R 70 YL Y #0500 mL A TEIC 500 mL K -
MK E AN, DEMOIRE (8iH24C) ThioE L,
MEWA~ORE L LCTEIM (UV) 7Y T2/HHL LD
L7z0 INEEIC AN E A, HIKPUEASEBAEK X 18.2
MQ - cm, #AKIZ36 MQ - cmTdh o727, 104707412
SHUETL, BEHKIZ33MQ cm, #KIZ1I4AMQ-
cmTdh o720 BHIAKIZBWT, 1045 0 22K il <
O.1ppb BBEDREA F+ v Bt S, 1M #1213 1ppb 2
%5 ENHESINTEYY, FR BILREOWR A
ADEEY Th, KEAFHEL D, ZNbOFEENE
26N, OEFHOREIZBLTY, ZBREKDHND
LI Lo CRABITRESIEPEL TV D, LS5 T,
e - SR O FHER IS 9 2 RK - MR £
3 2 LEDP D 5.

ELISAMI E X BEfF OB EZ M~ — 7 —Th 5
CA199 LERRIGH 2 HIE L T3 7 2 2 )WL C4ABPAS?
TAT o 720 CA19-93I 52 |2 JH L 72 Human CA19-9/
Sialyl Lewis A ELISA Kitid, CA19-9 & Sialyl Lewis A

(NeuSAc a 2-3Galpl-3[Fuc a 1-4]GIcNAcp @ AL ¥ % £f
DIUHE) ISR BHUEE VA Y FA v FELISA &
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THhY, 732 NWVLCABPAMIEIL, C4BPA KT 54
K7 a—2bL#43 % Lens culinaris (LCA) L7 F
YEMWEY Y FA v FELISAETH 5, CA19-9 K TY
7 27 WVALCABPA D EARICBWT, HIKPLE36 M
Q - cm®ftik, 182MQ - cn DFEHIATIE, EEDO%E
IR oN e o7zs —F, CAI-9B L7 a3 )Lk
C4BPA OHI5ERIZ BT, KEDHL L 72 e HHUiE 1.3,
28 M Q - cm DK T, 182 M Q - cm DiBHliKIZ 1L
~Np<005 LT & A IIRED B E %R L7z ILIRHUE 2.8
MQ - cm BUFOfKZ FIVTERE - SUHORE 21T
S L&Y, W ASEAEGIC S B

BRI BWT, BTl A T v s, K
B AEWIZEREA + U232 2 &2 ST
BYY, CAI9-9 K17 3 2 WAL CABPA Ol 5E % THHE
B A AT 2B DL E D D B A & v s E 2 b,
F 72, FtaEIEETH L TMBIEHEIZEA 4 > OFEAEF T
AT 2 EDMSN TV DY, KB % EI
BIZT B EICE VA4 4L, TMBIATHIZEE
R ZI-EMREIND,

5. E%

W PRARA 12 50T 2 MK - REREK Il B T2 i) 2 1
FRRELLOTEE LRI -T 1) T4 —-Th), BH
§ B LA RICEE R HEE L7253 2 LD B #
K BRI S ERIUR R A%E D &, BRIL721) Tid 2 Cfkx
LAKI Z I AR S 0, WY, AR, Bk
TEEDOAH A E ENRRIRA BB 2 T A
UL FRE A 5 2 MUK - BRI, BRIER S LTl
ML, HEHME36 MQ - e LEATE T L

REmLDFERIZE LT, BRI ~ECOIBRIZH
L EEHY A

X ik
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1) X%

B LYY I Y BI2RAEDIKIED & - 72 4 sk
BLOARBEZOWEE BV, R IERBOREE S
MR R PR AR B X OKB ST o720 KER
5 0 19021)

2) BIEHER

S HBMLFIONEER SR lE # 1 ATA-CL2400 CGRv

— R At)

3) M

[ZEHk]

(1) #3E: ATA-/S» 7 CLY 3k

) BIEEEE © ATA-CLA 3R #SEREx v b

) HPMLEEEREE : ATA-/Sv 2 CL EER  RiALEH SR

) ARG - BAAPGE (Ko ATA-CLH #
RATHGASE FAHYS & (FE9Ed))

(5) Bz yha—)V:if Yy —ar ba—) (TEH -

¥4 3 BI12)

[e% 3 >BI12]

(1) #3E: AIA-/Sv 7 CL ¥ % 3 VBI12

(2) BUOERZE : ATA-CLH Y% 3 vBl2 #IE#E
+ v bk

(3) WPLFESXEE © ATA-/8wv 2 CL Y% I UBl2 §i
ILEIEREE -1 GRITH])

(4) WPLEEEREE @ ATA-28v 2 CL ¥#% 3 VBI12
WLHEASE -2 (Z1EH)
GRS D 72 /INIBA D 53 FE R E DS XL BE)
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¥4 3 v BI2)
PLE, 3y — &t
[Z D 1ik)

(1) THFxzvZ - ATITA(TARXy 7 A&
(2) FHF v 2 RETTA(VA Xy 7 kA&
(3) D-biotin (Fi1:7 A4 )b 2 fEHTSHR R A4)
4) BlIERE
REOFIHIL, WEREARY AT L EREAEAB L
O, ¥ I VBIR2KEGRREA T AHARTEZH VT4 L
A1ATy THaHTh 5, EiE ¥y 3 vBIl2iild
THAEBEA LA L TWA o, BB X - Tilflk s
HTHET S, EF 3V BI2ID W TIREEE L[R2
WHREZ > 7/ AN T I VBT B, RUREEOHEE
By TIE2o08 (v (1), I (2) b b,

R0 G DI = € 77 X% Al I T bl | A A A v = =
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WEL SNtk %, kL (2) IIESEKREMA, FR
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RIS — USSR T 50 A ¥ F 2= L725, &
Vo(2) ONEWE—ER, L (1) 1IZBTIEI2LY
EORISOSHIE S NS, S 51T U F 2=} L7214,
PR K TS T H 2 LIk ), RRCOBERIE#ROBEIE
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52 AL SRR SR E I T S o WRIZRTT
WRIMAMBL L 72612, TVHY) 74 A7 7 % — Pl
WA BINT Do FHNEZMZFML, IR
BEH RS AEH~ Y AT/ 70— F VRS
HATF A, SHIKRIESEh, ERIIT VA T
F AT 7Y —CESEREHA L, AL RERG A&
F &4 L CREMER T L BAREZ TR T 50 REUED TV
BTk AT 78— UG A R, R AN
BRI HAT ) o HEW O I & 258 emidkh o
ERROWEZ T 52 Eh0, SNEMETLI LIS
LD ERRE A RO S,

[ : 7272 ¥ 3 Bl12)

W52 LA SO R SR Ch o Mk
JCIE, WL A N2 CHIALEL L 721, AR, BEERAE
B, PURE AR~ A s — X R RIGE e L, M
koY s I YBI2IEZTNVHY 74 A7 7 ¥ — Pl
FHRFIHEEL, TIVA) T+ A7 75 —YiE#T
W L BIN N F~ 7 AP E#EE~ A 70— XD
HaErNET 2, PUkBEHE~ A 70— XL RIS
DTNVHY) 75 AT 75— PIik7 5 WHT % 4
WA MABEFEROSEAT) o WEWOT L 550

FIIHETOE Y I U BI2OEEZ T 52 L9 5
INEFEETHIEIZEIYESY I VBI2IEEZ KD S,
Pk, Ry r=y - a—uy—ptatt

3. HBR

1) BHM4E

2BEOH I Y ba— )2 Z NN 20 EEIE L R
BEE KDz BEERIZBWTIE 56 ng/mL, 125 ng/
mL TCVIZZNZ1146 %,38 % Tdh-72, (Table 1 (A)
EB) £7- ¥4 3VBI2IZBWTIETES5113 pg/mL,
11637 pg/mL CCVIZE N 129 %, 22 % TH > 72,

(Table 1 (B) _EE})

FREOEH T ba—vx vy, 1TH2&EME CEH0HH
HEL, HEFREZ RO, EREICBWTIEFY 56
ng/mL, 126 ng/mL TCVIZZNEN47 %, 34 % ThH-
7zo (Table 1 (A) FE&) F7:, £ IVBLR2IZBWTIETF
#5132 pg/mL, 11794 pg/mL TCVIZZIZ139 %, 16
% Cdh-o7z. (Table1 (B) TER)

2) HIRERFE

20RBED T — VI & EHAREZ T 10 A

MEATV2EME CARERE LR L 25, R
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Table 1 Reproducibility
( A) Folate control . control H
Mean (ng/mL) 5.6 12.5
Within-run Max (ng/mL) 6.2 13.6
reproducibility Min (ng/mL) 5.2 11.8
(n=20) SD (ng/mL)  0.26 0.47
CV%) 46 3.8
Mean (ng/mL) 5.6 12.6
Between-day Max (ng/mL) 6.1 13.5
reproducibility Min (ng/mL) 5.1 11.9
(n=20) SD (ng/mL)  0.26 0.43
CV(%) 47 3.4
(B) Vitamin B12 control .  control H
Mean (pg/mL) 511.3 1,163.7
Within-run Max (pg/ml) 551.4 1,194.8
reproducibility Min (pg/mL)  491.9 1,111.8
(n=20) SD (pg/mL)  15.00 25.35
CV%) 29 2.2
Mean (pg/mL) 513.2 1,179.4
Between-day Max (pg/mL) 568.2 1,219.8
reproducibility Min (pg/mL)  470.2 1,141.2
(n=20) SD (pg/mL)  19.99 19.06
CV (%) 3.9 1.6
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Fig. 2 Limit of quantification

2BV TIEH 20 ng/mL F TIZIBIE R %0 5 FEARATE S
N7z, (Fig. 1 (A)s F72, ¥¥ I VBI2IZBWTIXH

2000 pg/mL F TIEIZE 5% W2 EHAE 517 (Fig.
1 (B))o
3) EERFR

ERRBLIOEY I UBI2ICBWT, FNENI1EE
DT = VIlFEEFREL, Thoofk%E5 H B 4EEE
L, Precision profile # L TE= R ZH M L 720
B, WMLREEOKIBEERESE SN Lo 7270,
RS IR 2 WA CAMLAR L2, 20
AR FEMOCVIO %% =R 12335 ng/mLThH 1,

CV20 % E=mMRF12 154 ng/mL & -7 (Fig. 2 (A)),
F72, €% I YBI2OCVI0 % EmERIZ114.1 pg/mL
THY, CV20 %E=ERFIZ450 pg/mL TdHh -7 (Fig.
2 (B))s
4) HEYEDEZE

EHRB LYY I UBI2ICBWT, 2iED 7 — )Ll
HEEHL, THFzvy 27 -ATSA, THFzy s
‘RF7'7 ZAB X UD-Biotin® JAW T, HEEER )L e
(B YE) Ja/REie) vey (EYvEr o),
FLU® (Chyle), @i, Vo~ hA FRT, ©4F 1
L D MEMEND A FRIZ0D, EF F 12DV TIE,
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Fig. 3 Effect of interfering substances in serum on the folate assay

D-Biotin # #i/K CHEMLI-b D Ut F VB, 77~
s EMAKEL, THFzyr ATIRALFEBEOHET
SRF & VERL L CllSE L7z,

EVYIVE YFIE191 mg/dL, €V vk ¥ Clid212
mg/dL, FLONE1,610 FTU, #IMiE£490 mg/dL, ) 7~
b A FEF1E500 IU/mL, ¥4 13314 ug/mL £ T
W RMER L, ERIZOWTIIAIILT, ¥4 2 v Bl2
ZOWTIE) 7~ b FRFT, IR S
Ll olze ZOMIZOWTIZHENRDO SN Lo 72

(Fig. 3, 4)o
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X512, ERIZOWT2EEO 7 — Vi (pool 1,
pool 2) Z#FREE L, FNZFN2FIHD O BIRIMERDE K
(Hemolysate A, Hemolysate B) #H\C, 757
£ 500 mg/dL D2 S CRMOFEL AL L /2 25, &
B 5O O BRMERBE LS BT H A O pool 1 D%
BV THEIMOEENHEE TH o7z (HEz~Es 0

Y Uik (mg/dL)) (Fig. 5)o (OFIRMERDE #ei 1L,
A8 RRIL 72 OB E ORINEKE 77—V LT, A
FIEAKRTRIIPEE L 72, — 80 CIICHi L CiEIm
o, AR CRERE L CRE L, /2, 4A8A
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Fig. 4 Effect of interfering substances in serum on the vitamin B12 assay

WkE750 78 L720)
5) XfH&ik & DEEIME

FERR 2O W T, ATIA-CL2400 (y) &t xfEi:Th 5
Centaur XPT (x) & OMHBMEEZHET L& 25,
n=130, /& y=1070x — 1.731, #HEI+R%r=0930 T
Ho7 (Fig.6 (A))o F72, MR TH A Access2 (x)
EOMBVEERRF L 72 & 24, n=130, y=1.074x — 0517,
r=0951C& - 7z (Fig. 6 (B))o F 7z, WHO D RZIE
DHWHES & 723560 —3% L 72618 b & OEI4 (%)
1, AIA-CL2400 & Centaur XPTHIZBWT, =4 ng/

mL 2% 1116517895 %, <4 ng/mL72%66IT1000 %, 4
R—5#13900 % TH Y (Table 2 (A)), AIA-CL2400
& Access2H 1B \WT, =4 ng/mLA119%1T96.0 %,
<4 ng/mL 21461 T875 %, “fk—E 13950 % Tdh
-7z (Table 2 (B)).

Y% 3 UBI2I2DoW T, AIA-CL2400 (y) & #fFEy:
T& % Centaur XPT (x) & OMBMEMHE L& 25,
n=121, y=0.968x — 9.858, r=0.966 T& - 7= (Fig. 7 (A) ) -
F7, MEEETH D Access2 (x) & OMBIMEE FBET L
72& 2 A, n=116, y=1.051x+36.363, r=0986Td » 7=
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Fig. 5 Effect of Hemolysate of O-type RBC in serum on the folate assay
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(Fig. 7 (B))o *72, WHO OXKZIEDFIWHEZ F\ 72
Bt o—3 L7-B%s L 0EE (%) 1, ATA-CL2400
L Centaur XPTH 2B W T, =203 pg/mLA 1106 T
95.7 %, <203 pg/mL7A%6% T1000 %, 4fk—FHK =
959 % Td»H (Table 3 (A)), AIA-CL2400 & Access2
128w, =203 pg/mL 2310261 T1000 %, <203
pg/mLAS11BIT786 %, EIk—FHEN974 % Th-7z

(Table 3 (B))o
6) E4 32 BI2RERAE -2 DREM

Y% 3 Y BI2OWIRO R LB EREE -2 (BHR]) 0%
EVE A BGET 5720, ARSI EREE O B LB R
2B L OERFHBIREBOALARIE-2 Ov—F Sl

174

FRFOIREE) o 28 E VT, TR0 TRER
IC 2B A 2 Y FO—U B & 07 — VLG % 85
L7z ZOREE, FHIREEIZ 6 B 2 F CaBikcl
EWIZELIEZR SN h o728, BEHRETIE 7 — v
HEOAERFIAET L CL 2@z B0 7 (Fig. 8).

4. EE

il ATA-CL2400 12 & 2 3R ERE B L L ¥ 3
¥ BI2EERIEDOEARMERE O # TV, HHMEB LV
EARPEIZ D W T BIF 2SR o7z,

ERRFUIOWTIE, ERUERIETCVI0 %EER
FA3335 ng/mL & HTEOTH Y, AR 0 5 H



S HBLESEORER R ME R 1 ATA-CL2400 12 B 2 MR B L e ¥ 3 ¥ B12WEHEE 0 FA N e T iff

(A)

2,000 -

ATA-CL2400 (pg/mL)

500 A

1,500 -

1,000 -

A)

(B)

Table 2 Calculation of percent agreement on the folate assay

Cutoff value of folate deficiency Centaur XPT
(WHO) =4 ng/mL <4 ng/mL Total
=4 ng/mL 111 0 111
AIA-CL2400 <4 ng/mL, 13 6 19
Total 124 6 130
Agreement (=4 ng/mL): 89.5 %
Agreement (<4 ng/mL) : 100.0 %
Agreement (Overall) : 90.0 %
Cutoff value of folate deficiency Access2
(WHO) =4 ng/mL <4 ng/mL Total
=4 ng/mL 119 2 121
AIA-CL2400 <4 ng/mL 5 14 19
Total 124 16 140

(B)

y=0.968 x - 9.858
r =0.966
n=121
0 500 1,000 1,500
Centaur XPT (pg/mL)

2,000

Agreement (=4 ng/mL) : 96.0 %
Agreement (<4 ng/mL): 87.5%
Agreement (Overall) : 95.0 %
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Fig. 7 Correlation on the vitamin B12 assay
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Table 3 Calculation of percent agreement on the vitamin B12 assay

A)
Cutoff value of vitamin B12 Centaur XPT
deficiency (WHO) =203 pg/mL <203 pg/mL Total
=203 pg/mL 110 0 110
ATA-CL2400 <203 pg/mL 5 6 11
Total 115 6 121
Agreement (=203 pg/mL) : 95.7 %
Agreement (<203 pg/mL) : 100.0 %
Agreement (Overall) : 95.9 %
(B)
Cutoff value of vitamin B12 Access 2
deficiency (WHO) =203 pg/mL <203 pg/mL Total
=203 pg/mL 102 3 105
ATA-CL2400 <203 pg/mL 0 11 11
Total 102 14 116

(A)
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Fig. 8 Pretreatment Liquid stability on the vitamin B12 assay
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Evaluation of the differences in squamous cell carcinoma antigen measurement
- detection of autoantibodies using AIA-CL2400 and investigation of reference range -
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