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7 FH A HsishAbY] Eygo w2 FRHgdEAA e e ulg 3y
AT E AFE WA EHddAxe] HA 717121 OC- Sensor PLEDIA (Eiken

Chemical Co., Tokyo, Japan)2} NS-Prime (Alfresa Pharma Co., Osaka, Japan)2] -] %]
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dgkol 100 ng/mL o] d<l A AAE Hulgk Bo] FHske AS 9=, d
Ho| AddAAR AAA, A2 vuS st} EP evaluator Release 8 (David G.
Rhoads Assoc., Kennett square, PA, USA)S o] &3&to] ZAALFA S H7bet g al, 7

23X E 9o} SPSS version 18.0 (SPSS Inc., Chicago, IL, USA) X 21318 o]8-3}%]

2]19] 7]8-7]+= PLEDIA|A] 0.857, NS-Primecll 4] 0.594%1 3L rP3tS 0.99 o]Ako] T,
499719 AFHA F FA HAE= DIANAOIA 1277] (25.5%), PLEDIAC] A 13071
(26.1%), NS-Primeoll Al 12971 (25.9%)%1 32, PLEDIAS} NS-Prime ] &2 98.4%%]

ol AFE Aol PLEDIALE NS-Primeol] ®l#lsts # XS WSlal y =

1.0372 x + 17.744 (r2= 0.9064) ©. & NS-PrimeX.t} =7 H3F] ¢},
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Summary

Background: The performance of fecal occult blood test (FOBT) has recently been
improved by introduction of quantitative immunochemical assay. We evaluated two latest
systems for immunochemical FOBT; OC- Sensor PLEDIA (Eiken Chemical Co., Tokyo,
Japan) and NS-Prime (Alfresa Pharma Co., Osaka, Japan).

Methods: The precision and carry-over rates were evaluated using the quality control
materials of two levels and high and low concentration samples prepared from calibrators
provided by own manufacturers, respectively. Linearity was measured using five equally-
spaced concentrations of human hemoglobin prepared from erythrocyte lysates from 0 to
1,000 ng/mL. Correlation of two systems was analyzed by approximately 50 stool specimens
a day based on the results of the current analyzer, OC-Sensor DIANA (Eiken Chemical Co.,
Tokyo, Japan) to enrich positive samples during 10 consecutive working days.

Results: The coefficient of variations (CV) of repeatability, between-run, between day,
intermediate of two levels were <5.0% and carry-over rates were <0.01% in both systems.
Linearity slopes were 0.857 for PLEDIA and 0.594 for NS-Prime, respectively, with r? >0.99
in both. Total of 499 stool specimens were analyzed and 127 (25.5%), 130 (26.1%), and 129
(25.9%) were positive by DIANA, PLEDIA, and NS-Prime. The agreement between
PLEDIA and NS-Prime was 98.4% with only three discrepant results. Quantification of
PLEDIA was linear to NS-Prime as y = 1.0372x + 17.744 (r2= 0.9064).
Conclusion: The analytical performance of PLEDIA and NS-Prime warrants the use of
diagnostic tests. These two systems show excellent categorical agreement, however

quantification of NS-Prime is lower than PLEDIA.

Key words: Fecal occult blood test, Immunochemical, Quantification, Precision, Linearity,
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Chemical Co., Tokyo, Japan) = NEO (Eiken Chemical Co.)ol| 3t d5H7} =
ATHOI].

OC-Sensor Alg]=& ZElodel el QA5 AFE3I= = 660 nmollA] HIEH
(turbidimetry) ©. 2 =74 3}=d] H]|3l[10], NS A] 2] Z(Alfresa Pharma Co., Osaka, Japan)
T ERE YAE AFE-SFo] 540-700 nmoll Al H] A H (colorimetry) 0.2 = 8=
Aol thEoH11]. F AlEl=e Al 2E3st ARl OC-Sensor PLEDIA (Eiken
Chemical Co.)2} NS-Prime (Alfresa Pharma Co., Osaka, Japan)+<= <F#H ol 2007l <} 10071
o AAE Fzrall AZFE 320, 300 AAE AT F AAA dE&F AAM A

o

Fahh o] ATE F JUE olgAA FARS W BNA 45 vansisa
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OC-Sensor PLEDIAT OC-Sensor DIANA latex | 2F(Eiken Chemical Co.)2 AM&-3}aL,
NS-Prime< i-FOBT Hemoglobin NS-Plus A] ¢f(Alfresa Pharma Co.)= A}-&3}A T} +

WA BE A A AR FREE AR Fol g Brom ¥

(e

AAS] TS 5-6wH HojA AFH s HAFSEAT o= W °F 10 mgel 7

Bk AR A48 Ba 7] el o) 2 mLol] FRE dusE g
st ZakA BEol Fh 8718 @AY gAY A717t Asste Jue)

AE A3t F HARNA o R FAHIE 7T B 100 ng/mLO = o]

Ol

9] oFo]] &l oFolt}. PLEDIAE 1,000

rlr
H
(@]
1o
ME
23
ofy
S
-
(@]
lo
b
i
il
e
jud

ng/mL "]qtol™ AR T E S} 1,000 ng/mL ]2 over-range® H alst= WHH,
NS-PrimeS 1,200 ng/mLS A3to =2 3dlal 1 o)A uwf A%3Aely AS 3
ol o] ATolA AFS Hlwsly] 9 T A BT 1,000 ng/mlL o]

21,000 ng/mL=Z X A5} T

_:

=
=

T HARe as(level 1)9F AsE(level 2)9] Axde Bd=2 7h7to] A
¥ 7}s}$lth. PLEDIAT OC-Control LV1 (Eiken Chemical Co.)¥} LV2 (Eiken Chemical
Co.)=, NS-Prime-> Nescauto Hemo Plus Control H (Alfresa Pharma Co.)¢} L (Alfresa
Pharma Co.)& 22t 5% 9t A5k B2 AL8-31SIth PLEDIA A|Z 3| Aol A A
Tote ek ARy =249 A=y 589 e 382-516 ng/mL, As%E =

7] 48 Ardy FEHYE 122-175 ng/mLF 01, NS-Prime A %3] Aloll A
9



At sk A=y =49 A=y 38T 201-321 ng/mL, A% 4
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T H7IE 9384 Nescauto Hemo Plus ControlS 20 =9F A&

i

#e] EAES $hH Alxg $ 40708 EFske] —70°Ceoll WEste] ARE-SFiTh
A (repeatability), #AF %+ (between-run), ALY 7+ (between-day), =<t
(intermediate) A2 =2 Hrlalgn 2479 Z4S 2097 51F = @7 9354
3 A F WS Z743}] Clinical and Laboratory Standards Institute (CLSI) EP05-A2
o} EP05-A3°) AAlE W] wel AUEE HUbskdt12, 13]. F HAE HA

of FaAo] 3 E= s A= FF VI3 Bk F7F BA flo] A

3. A44 w7t

EDTAC] Adsd dh= ol &3] Aber dlEZ==2Rl Ao A4 J7t=4d2 A

S AETE A F NS DA AFHFEA 7] XE 2100 (Sysmex,
Chuo-ku, Kobe, Japan)o. 2 R ZF=2W FEZ ZA3Ich PLEDIASY AHH3HAQl
1,000 ng/mL¥} NS-Prime2] A &3FA¢l 1,200 ng/mLS 312d&}o] 1,000 ng/mLS & L

sh® AAAEE BUFeT ol 24 AR Al xARA AlEsts gkEdow

3]sl 53] 1,000 ng/mL$]l A SE ¥HE3L CLSI EP06-A20l whe} Al 5¢} 2k%
10



oMol H|ES 717t 4.0, 3:1, 2:2, 1:3, 0:4% 597 =52 FH|sto] 2zt dlste] 4

to
=
rII,
I

I

=Asko] 13k FEx 2RE 3 A F NS T TH4].

A Z38}Th PLEDIAS] B AEZ 5%+ 1,000 ng/mL, NS-Prime2] HAEZ sL-+
1,500 ng/mLo]t}. CLSI EP10-A3°] we} ils % &2 (HL, H2, H3, HA)S 4% A& =

g

ol

T AeE BZH(LL L2, L3, e 4d &% FASdx, {L1-

(L3+L4)/2x 100}{(H3+H2)/2-(L3+L4)/2} 0.5 =} Q. AE-S T3 TH15].

5. PLEDIA®} NS-Prime?] A4 M|
49974415 FH3ske] 2+7+e] A AS DIANA, PLEDIA, NS-Prime A HALZ 74zt
=Aste] BA35 § o Axto] tis] CLSI EP09-A30] wha} Ak 2 Udx%=
AAskgleH16]. sl 50717F |A @ W SlolA DIANAS S gke] 100
ng/mL o]l ¥ AAE AN Bol Fot= A dFo=E Sty A
o

o] A3 A4S 913 PLEDIA®F NS-Primeoll A 1,000 ng/mL ©]/d<

Tl
™
>,

ng/mLO 2 3EA|staL 3] 7 A 2 ¥ 5(coefficient of correlation, r)
ok ARAIFM7E 0975 ol & rPo] 0.95 o ifolW Aol $Fairha it
&k TH16].

T3 100 ng/mLE 7]+ o2 3 PLEDIAS} NS-Prime2] A, &4 A3E 2x2

=3
il
I

& Bk § JhelAl A S AASITE PEko] 0.05 o]std o F AL

o] Aol Jqutar st Tk Kappasts e A E=E ST
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6. Z=AEA

EP evaluator Release 8 (David G. Rhoads Assoc., Kennett square, PA, USA)= o] &

3]

AT A S HU1eH o, SAAZE o= SPSS version 18.0 (SPSS Inc., Chicago,

IL, USA) T&2 135 o] &3t}

12
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1, Ad %

HHEA (repeatability), HAF 7 (between-run), FHAFY b (between-day), 3t
(intermediate) W o] A9+ PLEDIA 460.2 + 7.7 ng/mLol| 4 1.4%, 0.4%, 0.9%, 1.7%
o]l 155.8+4.3 ng/mLol A 2.1%, 1.7%, 0.0%, 2.7% ©] %1t} NS-Prime> 247.9 =+
8.6 ng/mLel Al 2.1%, 1.5%, 2.3%, 3.5% ©]iL 98.3 £ 3.4 ng/mLolA 2.6%, 1.3%,

1.9%, 3.5% ©] A TtH(Table 1).

2. A4

PLEDIAS] HXALS y = 0.8569 x - 3.20, r* = 0.9995, NS-Primed] AHAL y =

¢

0.5936 x + 7.85, r’= 0.9948 = F WW BF AMAL Lo} Ay FEA

71el A 574

b

)

B2 oZAnrh vhe dmIRyl FEE B rkFig

| RZ=

1).

PLEDIA 1% 535 49 v 543 k2 626 ng/mL, 603 ng/mL, 642 ng/mL,

u[u
B\

605 ng/mLo. 2 4 619.0 £ 16.0 ng/mLo] 3L, PLEDIA A% 2 S 4¥ db
Ak 32 121 ng/mL, 118 ng/mL, 118 ng/mL, 117 ng/mLo. 2 3 1185+ 1.5 ng/mL S
2 AA 7 DAL A EL 0.00693%E =4 H ATk NS-Prime 5= EAS 4 0
B =A%k 71S 564 ng/mL, 591 ng/mL, 548 ng/mL, 534 ng/mL 2. & ¥ 3F 559.3 + 21.2
ng/mLo] A 3L, NS-Prime A% EZ& 40 ¥Hg 73 k2 126 ng/mL, 125 ng/mL,
124 ng/mL, 124 ng/mLO.2 3t 1248 + 0.8 ng/mLo.Z A I+ WAL A ELS

13



0.00449%= ZA = o] F AL EFollA 0.01% v|vte = 7t Qi)

4. PLEDIA®} NS-Prime] 737

499712 A4 AA F 100 ng/mLE 7]+=Co 2 $A el ZHASE= DIANA, PLEDIA,
NS-Prime Z}Z}oll A 127 (25.5%), 130 (26.1%), and 129 (25.9%)%1 3L, PLEDIAS} NS-
Prime T ZA}F E5FoAl FAdo] 12874, &40l 3687 A2 AX&2 98.4%%th
(P<0.001)(Table 2). #=A¥7} BAX3F 3714 T 27l PLEDIAIA $A ol
170+ NS-Primeol| Al &/ o] 21 th(Table 3).

4997 A ZF 707 A7} PLEDIASIA 1,000 ng/mL o|A#toe® SAHEHJN 1 F
547 A 7ko]  NS-Primeol A1 1,000 ng/mL o]Azto2 ZAE ATt PLEDIA] A wH
1,000 ng/mLo]2) 167 A 2] NS-Primel. = 543t 5%+ 570.2 + 175.4 ng/mL3i
T} NS-Primeol] 4] = 567 17} 1,000 ng/mL ©]/3ko.2 =74 & )37, 100,000 ng/mL©]
Aoldel 1AAZS AlQst HAgS 63131 + 10,8558 ng/mLiTh I 5
PLEDIA®| A 547147} 1,000 ng/mL ©]/gkolaL, yYw x| 27 A 2] %=+ 335 ng/mL
o} 664 ng/mLA+=1] o] HAE2] NS-Prime k2 1,447 ng/mL¥} 1,657 ng/mLo] AT},
49970 ¢ Aol thgk FZFgk 372l A PLEDIA NS-Primee] H]#el= 2 A
AL HaL, y=1.0372 x + 17.744 (r2= 0.9064) 2. & NS-PrimeX.t} =4 A A}

(Fig. 2).
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nF
oAt o] AHE HIlo A "HEA (repeatability), FAF 7+ (between-run), 7
At 7F (between-day), =%t (intermediate) WOl AlFE B PYS u] s Eel AF

T EFoA BFE 50% vwtow 453t AyE BT PLEDIAE 115 E =3

9]

ofi

HOlAF7E L71%E Ask &4 F WolAlF 2.7%d el AU=7F =
k=1, NS-PrimeS & WolAS7) 115xe Ase B2 EFoA 3502 SUs}

93 PLEDIAX T} =9k}, NS-Primee] Tx%wol Axw 22 TS PLEDIARTH

o @ HHS T Utk sHARE F ALY AlFERel Awk Wol
5.0%0]3t2 AFHALZA 73 FFol%lal, OC-Sensor A= & NEO®}
DIANAZS H7}3F =oll A zhzte] wHnido] aise EdolA 35%, 2.0%, AE =
oA 7.8%, 3.1%°1 A Aol vlustd AUETF Fobd AS & 5 ATHA4, 9]
T3 HM-JACK (Kyowa Medex Co., Tokyo, Japan)3} OC I (Eiken Chemical Co.)ell tfj
o] d o] W7} w=iollA A7 AFEE FERSIVE vhE2 7= SAF, HM-JACKO] %
A AAY WrEAo] a1k BEAoA 2.6%, AsE EFA 4.6%c]L[17], OC I°]

ol FollM 2.0 ~ 43%2] WS Hol= Ay vas e AHEETE Fobxl A

tlo

o 4= AtH18].

A4 H7to| A PLEDIASF NS-Primes RE FEH 9o

R
13

Z} r?zko] 0.9995,

0.9948= wi-¢- 43k AHAdS HATE o= o] OC-Sensor Alg]=¢l NEOE

715t =3l SAFSHEHO). S @A ATE 3 A4 7]27] 7} 0.9901%
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o S} SAHX7E X|gH9] W, o] Ao A= PLEDIA® 7]1€7]7} 0.8569
©] 3L NS-Prime-> 05936 2% YA #H3F¥ a1, NS-Prime PLEDIAX.TE 4l gk A
S HAY. o= =W AW E FAbA OC-Sensor Al€]Zol H]&| NS-Prime A&
=<Ql NS-10009} NS-Co| A#gteo]l SAH o= FoatA v, 5o BUd

Z6]7 LAt} o] Aol NEOE H7IE wle= A|FAA] A&l OC-
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2RE ARESIA A WA ERAEEA AM7EA] HemSp-MagStream  HT
(Fujirebio Inc. Tokyo, Japan), DIANA, FOB Gold-SENTiFOB (Sentinel Diagnotics SpA)<]
244 H7kE P9 ol 7oA FOB Gold-SENTIFOBE 7]&7]7F 1.302.2 %
A B AddS BAXM], AdAPE wheb ghel mls) Y W2 1]
whgel = 9leS o ok A 1 Aol A DIANAE 7] &) 10602 =

AX7F S50 7FF - AARY A Hls] 5L Al FS AL-&3= PLEDIA

o

N
L
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rlo
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il
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%0,
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Ol HAHo]l A, o] F NS-Prime2] o] W<l NS-1000 (Alfresa Pharma

Co)= G4 Arb=2e HIA7F w5 stold 54 Wdl sigsh= whol &

50
&)
N
=2
s
=
ol
20
(g

[6], NS-Prime?] A Aswi= 34 AAEATGL & 5 T
olAAA o thdk PLEDIASF NS-Primee] AZe T AAF 7F A3A o]
r’=0.9064= =& A4S Bt} 37 EA oA NS-PrimeS PLEDIAK.T} 17.744

ng/mLYtE @& Zow 7]&Qed ol e HAA oA NS-Primed &7}

g g gt AV AR Wester 2EAddAAE Hlad =

rln
K3
By
ki
=
X

ARE Aol 2 zbo]lE BelEd 1 FollA4 DIANAY A wel Ao 7
T ATHAL o] Aol A NS-Primee] WA SAHE = Aol 7] "ol @e &

ZolA =LA A Aow MY 4 drh. T DIANASH PLEDIAS] A%

#kel 71 ng/mL¥} 101 ng/mLel ™ AA+= AAA 100 ng/mLs 7|2 HH 3

W

9o HAAL MASY] Wil Awwe] By AAT AA AHNA wAsh=

g0l AgAe FFE = 7 Av= Ae HATH9]. A= 4

(0

shA] eF7] Wil A AFH HHol HAF 7Y 83 a<lo] FTH10].
PLEDIA®} NS-Prime:= =7 Z %] 7} 1,000 ng/mL¥} 1,200 ng/mLEA] 1 o] A+
e M3l A S 3%tk PLEDIAS] 4% AAE oAl Z&ElA 16h] &

2500) Holol A 84 u4E QA 7]7)7} 545 1= e, NS-Primee
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1,200
ng/mL ©] 4w A%
ofi}o]

i)

Ao =
<o) A BAJoA PLEDI Qo] 7]71o A s M| =
NS-Primeo] A1 = 1,000 ng/ Aol A 1,000 ng/mL ©]4¢ =A%}, ol
, ) o)
ol 5647 = 54%12“7}9 mL ©]5t= =2 9 NS-Prim TET AA 1670=
1] NS.Prime Aebals j'—ED|A0ﬂ/\1 1000 ngimL C)moeoﬂd 1,000 ng/mL ©] 4
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Legend

Table 1. Analytical imprecision of OC-Sensor PLEDIA and NS-Prime

CV (%)
Mean SD
Analyzer  Level .
(ng/mL)  (ng/mL) Repeata  Between Between Intermedia
bility -run -day te
Level
OC- 460.2 7.7 1.4 0.4 0.9 1.7
1
Sensor
Level
PLEDIA 155.8 4.3 2.1 1.7 0.0 2.7
2
Level
247.9 8.6 2.1 1.5 2.3 35
1
NS-Prime
Level
98.3 34 2.6 1.3 1.9 3.5
2
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Table 2. Correlation of OC-Sensor PLEDIA and NS-Prime using 499 clinical specimens

NS-Pime
Positive Negative Total
Positive 128 2 130
PLEDIA Negative 1 368 369
Total 129 370 499

23



Table 3. Discrepanct results between OC-Sensor DIANA, OC-Sensor PLEDIA, and NS-

Prime in 499 clinical specimens

Hb concentrations (ng/mL) measured by

Sample No.
OC-Sensor DIANA OC-Sensor PLEDIA NS-Pime
36 71 (negative) 101 (positive) 50 (negative)
63 215 (positive) 227 (positive) 95 (negative)
183 62 (negative) 83 (negative) 143 (positive)
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Figure 1. Linearity analysis of OC-Sensor PLEDIA (A) and NS-Prime (B) using human

hemoglobin prepared from erythrocyte lysates. The trend line was determined by a linear

regression of the measured Hb concentrations with target Hb concentrations.
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Figure 2. The correlation of Hb concentrations quantified by OC-Sensor and NS-Prime.
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