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Evaluation of HbAlc, CRP and CBC measurement
with Celltac a +
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Summary
introduced to primary medical institutions, such as private medical offices and clinics. In this

With advances in automation technology, many rapid testing devices have also been

study, we evaluated basic performance of Celltac a + automated hematology analyzer built-in an
immuno-chemistry analyzer capable of measuring HbAlc and CRP in whole blood from a same
tube. Basic performance, such as reproducibility, carry-over, detection limit, accuracy and
correlation were favorable. Celltac a + which was applied DynaHelix Flow Technology developed
for central clinical laboratories allowed to measure high reliable data of CBC with high accuracy.
It was confirmed that Celltac a + were useful for as a not only POCT devices in clinics but also
back-up, night-time emergency testing devices, blood transfusion testing and confirmation of

residual platelet counts in coagulation tests in hospitals.
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Fig.2 DynaHelix flow technology
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Fig. 1 Automated hematology analyzer built-in an immuno-chemistry analyzer Celltac a +
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Fig. 3 Platelet counting by reference method

- 143 —



SR /I

Img/dL. 2 BE 38 0 &6 BH:1 ~ Smg/dL. 5 ~
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L72o CRPMGEICIZCRP 7 V) —1Li% (F VU =
v & VEEEHE) 3 X UFCRPEE#IM#CR-CAL (H
ARINEAE) . HbALCHEE 1213 Lyphochek HbAlc
Linearity Set Lv.13 X U'Lv.2 (BIO-RAD#:) B
L OKEBKZ M L 720 CRP3B L U'HbAlcIE %
7EEE2[RIS H IE LB DS E T ACVI0% B
L U5% % MR CE LERRAZHH L7,

B

/N EE BV 40 % 5% 0 L C3.0 um
TANETBLO02um7 4 VT 2MHHL TH
HE L 7zCell-freel4Z 55 (PPP) B X U'Z Ifi/h
Rim4E (PRP) A L 720 Im/MEE & IR
FHEHEGEEHNE 77 > 7 BB & i/ MR SR %
SEERE ORI & 22 5 X 9 IZHB L 720 vk
MBI E BN X EFED /Ny 7 775 > R L)L
Moz & BX10/LARG) MR L7z
T A8 FE2lm G T Ml E L. I/ AR B A8
5,10,20,50 X 10°/L% Em R & L 7236 O %
FE (SD,CV) 2HML 7.

(5) EMEME (AVBRIESLE)

CLSI EPO6-A" | ZHEHL L CHEM L 720 554
PORVIGEHL, RIEEA ~ v 73k (Les) B
FOERER by 758 (HCS) o /EHY L,
ZOZIEE, B ARG O B2 O
L7201, riimx BT R CEEMIE L/ ME
RO T2o RICBIRAE & J1EE 0 2 T UE
2RO THEHMMEFEMZ M L. FHIHEP (AMI:
Analytical Measurement Interval) % >K&7-. WBC.
ARMERF (RBC), ~NEZ/ TV V& (HGB).
A 27Uy b (HCT). Ifii/hME$ (PLT) @
FHUHEI N O RERAHRINE, BEART V74
T HERIN L 72 41 % @O HE L TR S gz
PPPZLCS & L. HCSIEARMERK 5B & U'Buffy
coatli 7 & IV CHEigE & — 7 v M R &
DH5~10%EmOI %5 L) I L7z, CRP
52 O FHAHF PN O 5 A FRARGILCRP 7 1) —
MiE (A9 L& VERER) 2LCSE L THW,
CRPI ¥ bu — Vi (7)) =A%) BLO
CRP7 VJ — I (41 T & VEERAL) %25
~ 30mg/dLIZFR# L 72 b ®» Z#HCSE L THWw
720 HbA1CHl5E O &I B N O S5 8 R 11X
Lyphochek HbA ¢ Linearity Set Lv.1 (HbAIci R
#3.5%) ®LCSE L CTHW, Lv.5 (HbAlci#FE
#14%) %HCSE L CTHW 2o T OMGEIZEE
T TR D 22 W IE RN E € — R TIT9
728, LCSB L HCSIZANE 7 O ¥ Vgl E
fEASF ¥ ) 7L — &g &R CiRE0.16 g/dL)
D LT DNENRD D7D, RREAKTH
ML Tl AR 2 3 L 72 e 1
WBC,RBC,HGB,HCT,PLTI3 7 1 — X & — [,
CRPIZIMEEE — N, HbAlcld 2@ N T I T
D WAL IERFHIE T — FIZC, F4EHPEL
726

- 144 —



HEWEREGHT Vol. 42, No 3 (2019)

(6) IEREME (BB 5 LHEERm)

BB BAR % H v 72 IR o 571X, CLST
EPO6-A" (ZHEHL L 7o BRI ¥ 120§ 5 Heltk:
FEAM & L TAT V>, Passing-Bablok[al /i 43 H7 12 &
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BVEREN (n=60) & L CTATV, e/ Zafeiic
£ — ket & AHBEREE SR 72
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B MR (n=391) B L VxR #E (CBC/
Diff : XE-5000. CRP : TBA-2000FRIfi%) T 7
7 7KL O BB (Negative : n=160)
RO RN ) kAN & AR
¥ a Ko7z,

(8) E— Nz
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f_:a‘itﬂfir (n=16) % 3720 HbAlc? FFAM R
REEART 7 a0 7 ai (n=2) FHw, E
— FHZEELLEE—FTHH 70—
T B4 — 7 v — FOBEIEHE % ik
L7z. EMAISO+— 7 E—F (FiAHE
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Filll%E Tld, 2Ml7ETEH H CTEDTA%20 £ L (Kabe
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00886 (HAEE4L) . HbAlcill%E CTEDTAE 10
uL (FTEY FH) BLOFYET) 75T
¥t v hYZ-0373 (HANEMH) /ML 72,

CBCH X U'CRPIZ 417 L. HbAlclx 410
IS L7z /23t X — ket & 46
BB % R 72,

¥ORERHRATIZ1E. CLSTHE2E D Method Validation
(Analyse-itfh ). Medcale (Medcalctl) 3 X O
Excel (Microsoftfl) % H72,

Im. #558

(1) [T (PHTRE)

EHBAOEBRE (CV) 1IWBC : 1.6 ~
2.0%. RBC : 0.7~ 1.0%. HGB : 0.7 ~ 1.1%.
HCT : 0.7 ~1.0%. PLT : 1.8 ~22 %, CRP:
0.9 ~3.2%. HbAlc: 0.9~ 1.1%. JEHRAET
DCVIZWBC : 2.1 ~4.1%. RBC : 0.7 ~ 1.0%.
HGB : 0.9 ~ 1.3%., HCT : 0.7 ~ 1.0 %, PLT:
6.2~ 10.1%. CRP : 1.9~ 7.2%. HbAlc : 0.9
~09% T -7z (Table 1)

(2) %’f‘é.\**%f@

AR EOZERE (CV) &, WBC: 1.6
%+ RBC :1.0%. HGB : 0.8 %, HCT : 1.2 %.
PLT : 2.4%. CRP : 3.6%. HbAlc: 1.1 ~23%
ToHh o7z (Table2),

(3) Fx—F——
¥ v ) —F — N =3 E, WBC: 0.0 %.

RBC : -0.1 %. HGB : -0.6 %. HCT : -0.1 %.
PLT : 0.0%. CRP : 0.0%. CRP (Ifili&) : 0.1%.
HbAlc : 0.0% T o7 (Table 3),

(4) AHIEE (79 > 7R, EHRR,
Em R

77 v R EVERSL (B LIRAE © 5
BNy 775 R ERE) &, WBC [ X107
L] :0.04/0.07 (0.20). RBC [*x10"/L] : 0.00 /
0.00 (0.02). HGB [g/dL] : 0.10 / 0.01 (0.03).
PLT[X10°7L] : 10/0.7 (23) Th o7z INH
DEHDOT T v 7 R L OB TR R EHE 1
FRAELLN T - 720 CRPOE & [RFZCRPHIE
EDCVH10% & 7% 5 FE120.052 mg/dLTH - 726
HbAlcDERRFIE. HbAlc MIEMHENDCVAS%
&7 BIFIZ2.36% Tdh o 72 (Table 4A) o /MK
Bogm R, /AR ESs ~ 50x% 10°/L%”E"
mER L LB EORBEE (SDTHER) |
Z P TO.5 X 1070, FEAi%T0.4 ~ 0.8 % 109/L
T -7z (Table4B)o
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Table 1 Imprecision (fresh blood cell)

Sample Negative 1 Negative 2 Negative 3 Negative 4 Positive 1 Positive 2 Positive 3 Positive 4
Parameter Unit Mean Ccv Mean Ccv Mean Ccv Mean CcVv Mean Ccv Mean Ccv Mean Ccv Mean Ccv
WBC X10%L | 9.76 1.7% | 6.00 1.9% | 6.65 2.0% | 596 1.6% | 0.86 2.1% | 1.18 2.0% | 1.20 4.1% | 1.09 2.1%
GR X10%L | 7.44 2.0% | 4.05 3.1% | 5.15 2.3% | 3.44 2.6% | 0.71 4.1% | 1.01 2.8% | 0.92 4.9% | 0.78 4.7%
LY X10%L | 2.25 4.5% | 1.80 4.4% | 1.40 6.6% | 2.41 3.9% | 0.13 18.9%| 0.16 17.1%| 0.26 13.1%]| 0.29 14.2%
MO X10%L | 0.07 13.1%| 0.14 20.0%| 0.10 10.9%| 0.12 10.2%| 0.01 35.9%| 0.02 32.3%| 0.02 23.8%] 0.02 24.5%
GR% % 762 1.2% | 67.6 2.0% | 77.4 1.8% | 57.6 2.3% | 82.8 3.6% | 854 2.4% | 76.7 3.9% | 71.5 4.9%
LY % % 23.0 4.1% | 30.0 4.4% | 21.1 6.5% | 40.5 3.3% | 15.6 18.6%| 13.1 16.9%| 21.6 13.3%| 26.5 13.3%
MO% % 0.7 12.2%| 2.4 20.1%| 1.5 11.0%| 1.9 10.2%| 1.6 33.3%| 1.5 30.4%| 1.7 252%| 2.0 24.5%
RBC X10%L | 4.74 1.0% | 428 0.9% | 485 0.7% | 487 0.7% | 2.64 0.8% | 2.36 1.0% | 2.70 0.7% | 2.87 1.0%
HGB g/dL | 145 0.9% [ 13.1 1.1% | 13.8 09% [ 151 0.7% | 83 13% | 7.0 09% | 84 09% | 9.1 1.0%
HCT /L |0436 1.0% |0.395 0.9% |0.427 0.7% | 0.450 0.7% [ 0.251 0.7% | 0.204 1.0% | 0.246 0.7% | 0.273 1.0%
MCV fL 92.1 0.1% | 92.4 0.2% | 88.1 0.1% | 92.5 0.2% | 949 0.2% | 86.4 0.2% | 91.2 0.2% | 951 0.2%
MCH pg 306 1.5% | 30.6 1.6% | 28.5 1.1% | 31.1 1.0% | 31.5 1.5% | 29.7 1.2% | 31.1 1.4% | 31.5 1.4%
MCHC g/dL | 33.3 1.5% [ 33.1 1.6% | 324 1.1% [ 33.6 1.1% | 33.2 1.5% | 343 1.2% | 34.1 1.4% | 33.1 1.4%
RDW % 11.8 1.3% | 107 1.5% | 11.7 1.0% | 11.9 1.1% | 9.3 1.0% | 90 0.6% | 89 0.6% | 93 0.8%
PLT X10%L | 294 2.0% | 365 2.2% | 319 1.8% | 288 2.1% | 18 6.2% | 27 6.0% | 13 89% | 9  10.1%
MPV fL 7.5 14% | 9.1 29% | 83 13% | 81 12% | 85 32% | 83 2.6%| 86 3.2% | --
CRP mg/dL | 6.32 2.8% | 0.63 3.2% | 3.38 0.9% | 0.64 2.5% | 6.85 1.9% | 2.53 1.8% | 0.33 3.6% | 0.11 7.2%
HbA1c % 532 0.9% | 6.48 1.1% | -- - | 822 09% | 921 0.9% | --
Table 2 Total precision (controls)
Imprecision Total precision Repeatablit Between-run Within-day Between-day
P (Within laboratory) P Y precision precision precision
Parameter Unit Mean [(%Total CV |%Total CV [%Total CV |%Total CV |[%Total CV
WBC X10%L | 76.04 | 1.00 1.6% | 0.83 1.5% | 0.00 0.0% | 0.83 1.5% | 0.17 0.7%
GR X10%L | 49.39 | 1.00 2.2% | 0.85 2.1% | 0.00 0.0% | 0.85 2.1% | 0.15 0.9%
LY X10%L | 24.92 | 1.00 3.0% | 0.86 2.8% | 0.14 1.1% [ 1.00 3.0% | 0.00 0.0%
MO X10%L | 1.74 1.00 11.7%| 0.97 11.5%/| 0.00 0.0% | 0.97 11.5%| 0.03 2.1%
RBC X10'%/L |461.44( 1.00 1.0% | 043 0.6% | 0.57 0.7% | 1.00 1.0% | 0.00 0.0%
HGB g/dL 13.62 | 1.00 0.8% | 0.71 0.7% | 0.29 0.5% | 1.00 0.8% | 0.00 0.0%
HCT L/L 45,98 | 1.00 1.2% | 0.32 0.7% | 0.68 1.0% | 1.00 1.2% | 0.00 0.0%
PLT X10%L | 28.44 | 1.00 2.4% | 0.64 2.0% | 0.36 1.5% [ 1.00 2.4% | 0.00 0.0%
CRP mg/dL | 2.64 1.00 3.6% | 0.31 2.0% | 0.38 2.2% | 0.69 3.0% | 0.31 2.0%
HbA1lc % 5.34 1.00 2.3% | 0.19 1.0% | 0.81 2.1% | 1.00 2.3% | 0.00 0.0%
HbA1lc % 9.30 1.00 1.1% | 0.25 0.6% | 0.75 1.0% | 1.00 1.1% | 0.00 0.0%
100 data ( 25 days, 2 runs, 2 observations ) : WBC, GR, LY, MO. RBC, HGB, HCT, PLT, CRP
80 data ( 20 days, 2 runs, 2 observations ) : HbA1c
Table 3 Carry over ratio
Sample High Low
Carry over
Parameter Unit 1st 2nd 3rd 1st 2nd 3rd
WBC X10%L | 22.07 | 21.87 | 22.04 | 0.33 0.33 0.34 0.0%
RBC X10'%/L | 8.70 8.69 8.70 1.16 1.15 1.17 -0.1%
HGB g/dL | 27.08 | 26.68 | 26.65 | 3.44 3.56 3.58 -0.6%
HCT L/L 0.821 | 0.820 | 0.823 | 0.107 | 0.106 | 0.108 -0.1%
PLT X10%L |170.71(169.89(170.52| 1.83 1.87 1.82 0.0%
CRP mg/dL | 34.23 | 34.89 | 35.63 | 0.02 0.02 0.01 0.0%
CRP (serum) | mg/dL | 28.17 | 26.97 | 27.00 | 0.04 0.02 0.01 0.1%
HbA1lc % 14.3 14.2 14.3 5.3 5.3 5.3 0.0%

Carry over (%) = [ Low(1st) - Low(3rd) ] / [ High(3rd) - Low(3rd) ]
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Table 4A Limit of quantitation (CRP, HbAlc)

CRP Celltac a+ Hematology Analyzer

HbA1c Celltac a+ Hematology Analyzer

LoQuwss | SD | cv LoQes | SD | cv

0.052 [0.01 |10.0% 2.36  |0.12 | 5.0%

Precison profile : CV(%) = C0-x“? %? - 900(5)850 Precison profile : CV(%) = C0-x“? (é? - 024‘%;3
Sample | Mean Min. Max. | SD CcVv Sample | Mean Min. Max. | SD CcVv
n=10 (mg/dL) (%) n=10 (%) (%)
Conc.1 |0.000 -0.009 0.007 [0.005 |1114% Conc.l | 0.90 0.00 1.60 | 0.46 52%
Conc.2 |0.007 -0.002 0.016 |0.006 | 79% Conc.2 | 3.28 3.10 3.40 | 0.09 | 2.8%
Conc.3 |0.020 0.015 0.026 [0.004 | 20% Conc.3 | 3.52 3.40 3.60 | 0.08 | 2.2%
Conc.4 [0.040 0.031 0.055 [0.007 19% Conc4 | 3.76 3.70 3.80 | 0.05 1.4%
Conc.5 |0.062 0.054 0.067 [0.004 | 6.5% Conc.5 | 4.00 3.90 4.10 | 0.05 | 1.2%
Conc.6 [0.084 0.07t 0.092 (0.006 | 7.2% Conc.6 | 4.23 4.20 4.30 | 0.05 1.1%
Conc.7 |0.105 0.099 0.112 [0.005 | 4.4% Conc.7 | 4.43 440 4.50 | 0.05 1.1%

Table 4B Limit of quantitation (Platelet counting)

Platelet immno-Flowcytometric Reference Method

Platelet Celltac a+ Hematology Analyzer

LoQ 1oy SD CVv LoQ 101y SD (Y]

5.0 0.5 | 92% 5.0 0.4 | 71%

10.0 0.5 | 48% 10.0 0.5 | 46%

20.0 0.5 | 2.5% 20.0 0.6 | 3:.0%

50.0 0.5 | 1.0% 50.0 0.8 | 17%

Precison profile : CV(%) = CO-x°!  $9= %22 | |Precison profile : cv(%) = co-x! 9 = %185,
Sample | Mean 1st 2nd I SD (e\V} Sample | Mean 1st 2nd | SD cvVv
n=2 (X10%/L) (%) n=2 (X10%/L) (%)
Conc.1 2.5 2.4 2.5 0.1 3.8% Conc.1 0.1 0.1 0.0 0.1 141%
Conc.2 | 12.5 112 13.7 1.7 | 14.0% Conc.2 9.5 9.9 9.0 0.6 6.7%
Conc.3 | 20.7 20.0 21.4 1.0 4.8% Conc.3 | 17.6 185 16.7 | 1.3 7.2%
Conc4 | 29.6 30.6 28.7 1.4 | 4.7% Conc.4 | 25.7 256 258 | 0.1 0.6%
Conc.5 | 37.2 36.5 379 1.0 2.7% Conc.5 | 34.7 346 347 | 0.1 0.2%
Conc.6 | 45.7 446 46.8 1.6 3.5% Conc.6 | 47.6 46.7 485 | 1.3 2.7%
Conc.7 | 56.1 58.0 54.1 2.8 4.9% Conc.7 | 55.2 569 534 | 2.5 4.5%
Conc.8 | 70.0 70.0 70.0 0.0 0.0% Conc.8 | 68.8 709 66.7 | 3.0 4.3%

(5) TEHEME (RBREHE)

M fE S A7 510 B 1. WBC £ 0.00 ~
102.14 X 10°/L. RBC : 0.00 ~ 8.92 X 10'/L,
HGB : 0.00 ~ 27.31g/dL. HCT : 0.000 ~
0.678L/L. PLT : 0 ~ 1952 X 10%L. CRP : 0.0 ~
21.7mg/dL. HbAlc : 3.50 ~ 13.50% T & - 72
(Table 5) o
(6) IEFEME (BHREIIHS 2 EMEEH)

MERARAIE B OZFEXH & )5 (95%CT)
BLOMHBRE ) &, /MRS 2 ~
70X 10°/LIZ BTy = 1.036 (0.98 ~ 1.10) x — 3.0
(-6.0 ~-1.5) ; r = 0.996 (Fig. 4). Tk Zk L33
~ 93% 2B\ Ty =0.958 (0.868 ~ 1.051) x + 0.9
(-3.6 ~7.1) ; r=0904, ) ¥ /3ERILFEL ~ 62%

I2BWV Ty =0.933 (0.849 ~ 1.025) x + 4.5 (2.0 ~
6.6) 5 r=0.900, HERILZE] ~ 12%I12B Ty =
0.489 (0.343 ~ 0.665) x + 1.4 (0.8 ~ 2.1)ir=
0.432CTH o770

HbAlc?D Z: MRl [X [#]4.90 ~ 12.10%2 BT %
L (95%CD B L OHBIMRENL. FFlikic B
Vo Ty = 0.964 (0.943 ~ 0.985) x + 0.2 (0.1 ~
0.4):r=0995. 77 v 7 ABEREEIZBN
Ty = 0.966 (0.947 ~ 1.000) x + 0.3 (0.1 ~ 0.5) ;
r=0.995, B£FEPEIZB Ty =1.000 (1.000 ~
1.043) x + 0.0 (-0.3 ~ 0.0):r = 0.990 T & - 7= (Fig.
5)o

A LS £ % EDTA-2KINEIRIALLZ X3~ % NaF
JNERIR L T8 12 3B 1) A HbA Ll %2 [X [H5.0 ~
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Table 5 Linearity and analytical measurement interval

Parameter Unit Linear fit 1 2 3 4 5 6 7 8 9 | 10 | 1
AMI (Spec.) 0.2 ~ 99.9 2nd Dilution 0.00 294 5.94 9.09 1235 | 1555 | 18.75 | 22.04
Bias (Spec.) 03 or  #30% order Bias 0.1 0.0 0.0 0.1 0.7% | 04% | 0.1% | 0.6%
WBC 0.00 ~ 22.04 XIOQ/L 1st Dilution 0.00 0.71 142 215 2.88 363 4.36 512
Result 0.00 5.12 order Bias | 003 | 003 | 002 | 002 | 001 | 001 | 000 | 0.00
27.18 |~ 102.14 1st Dilution 27.18 | 56.91 | 102.14
order Bias -2.3% | -0.7% | 0.0%
AMI (Spec.) 0.02 ~ 8.0 1st Dilution 0.00 1.19 241 3.68 5.00 6.30 7.59 8.92
RBC Bias (Spec) | %008 or  #30% | 0. order Bias | 061 | 053 | 045 | 01% | 0.1% | 00% | 0.0% | 0.0%
Result 0.00 1~ 8.92 2nd Dilution 0.00 0.77 1.54 2.34 3.14 3.96 475 5.58
v 000 |~| 558 order Bias | -0.03 | -001 | 001 | 002 | 08% | 04% | -0.1% | -0.6%
AMI (Spec.) 01 ~ 250 2nd | Diluion | 0.00 | 364 | 7.36 | 1126 | 15.30 | 19.27 | 23.23 | 27.31
HGB Bias (Spec.) | #02 or _ #1.5% jaL |order Bias | -0.05 | -001 | 002 | 004 | 03% | 01% | 00% | -0.2%
I 0.00 I ~ ! 27.31 9 2nd Dilution 0.00 242 4.84 7.34 9.83 1240 | 14.90 | 17.48
Result 0.00 |~ 17.48 order Bias | 010 | 002 | 004 | 007 | 007 | 004 | 01% | -06%
AMI (Spec.) 20 ~ 60.0 2nd Dilution 0.0 11.0 222 337 454 56.7 67.8 791
Bias (Spec.) | #10 or +30% order Bas | 13 | 02 | 06 | 10 | 10 | -06 | 02 | 13
11.0 ~ 67.8 1st order Dilution 222 337 454 56.7
222 |~| 567 Bias 07 | 05 | 02 | 00
HCT Result 0.0 ~ 53.0 % 2nd Dilution 0.0 74 147 223 298 376 452 53.0
22.3 ~ 53.0 order Bias -0.2 -0.1 0.1 0.1 0.1 0.1 0.0 -0.2
1st Dilution 223 298 376 452 53.0
order Bias 0.4 0.3 0.2 0.1 0.0
AMI (Spec.) 10 ~ 1490 2nd Dilution 194 390 592 798 996 1192 1390
Bias (Spec.) | #20  or  100% order Bias 16 | 00% | 17% | 16% | 1.0% | 00% | -1.2%
PLT 194 [~] 1390 |, 00, [ 2nd | Diwion [ 0 36 73 | 111 | 150 | 187 | 224 | 261
Result 0 ~ 261 order Bias 5 1 2 4 4 2 -0.3% | -2.0%
260 ~ 1952 2nd Dilution 260 519 1088 1952
order Bias 5.8% | 0.8% | 21% | -06%
AMI (Spec.) 0.1 -~ 20.0 2nd Dilution 0.00 2.38 4.90 7.36 9.79 121 145 16.9 19.3 217
Bias (Spec.) | #0.1  or _ #15% order Bias | -06 | -79% | 2.0% | 38% | 38% | 3.0% | 19% | 05% | -1.0% | -26%
0.0 ~ 21.7 2nd Dilution 0.10 0.68 1.27 1.84 241 3.00
CRP Result 01~ 30 Mo/ rger Bias 2002 | 001 | 14% | 1.0% | 02% | -08%
0.0 ~ 0.1 1st Dilution 0.00 0.01 0.02 0.04 0.06 0.08 0.10
order Bias | 0.00 | 000 | 000 | 000 | 000 | 000 | 0.00
AMI (Spec.) 4 ~ 13.0 3rd Dilution 3.37 4.41 542 6.41 747 8.49 9.56 10.60 | 11.61 12.62 | 1363
HbA1lc [ Bias (Spec.) +10% % order Bias | 1.7% | -08% | -13% | -1.0% | -0.3% | 0.3% | 08% | 09% | 07% | 0.0% | -1.1%
Result 3.50  ~ 13.50
80 | | 5 RBC :© 0.995. HGB : 0.987. HCT : 0.983.
55 Platelet Count (10°/L) PLT : 0.986 T > 72 (Table 6)
(8) £— N
- AR S ) - ° ~ ~
60 JH—ZXFE=FIZHT 24 =70 E— FOM
% 50 - BI4R % (r) IEWBC © 0.997, RBC :0.995. HGB :
J 0.994, HCT : 0.997, PLT : 0.995, CRP : 0.998,
- . o~ o) - N
= HbAlc : 0962, *+— 7V E— FIZxt3 5454
o & o — N 5 17k
30 L7 by ¥T) —F— FOMBGRE o) 13
20 - Passing-Bablok fit WBC : 0.976. RBC : 0.996. HGB : 0.997.
y=1.036x-2.9 . . .
10 - HCT : 0.997. PLT : 0.995. CRP :0.999.
------ 95%Cl, r=0.996 . o o S,
HbAlc : 0.966. 4 — 7 ¥ E— FIZxtd % Wi A
0 e T T T T T T ) . ”
€ — F oA AR E () 1ZWBC:0.991
0 10 20 30 40 50 60 70 80 " A
a— RBC : 0.982, HGB : 0.994, HCT : 0.986.,
Fig. 4 Accuracy evaluation at low concentration of PLT : 0.977Cdh o7z <Table 7>°

platelet counting

12.3%12B Ty = 1.000x + 0.0 ; r =1.000CdH >
72
(7) Mgt (FHBAT)

X B & BRAT G & OAHBIRE () 13, 2
f& TWBC : 0.996, RBC : 0.997, HGB : 0.993,
HCT : 0.990. PLT : 0.992, CRP : 0.997.
HbAlc : 0.964, Negativel®t & TWBC : 0.996.

NV.E%

MRS O 1E 25 ¢l /MK
50X 107LLLF AV L 5 & 7 ) L M/ S
10X 10/LLLT Tl /MRS I 2SI 2 & 72 5,
F70. FAANBEE IR E R RAEGERE 2 &
DNEVER 7o el % 72 & B /MR AME Tl
MELS ~ 10X 10°/LOELFH T d - T H A2 i
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13 13 13 .
1 | HbA1c (%) . 12 HbA1c (%) 2 12 HbA1c (%)
e 11 4 511 1 :11
< 10 @10 2 10
T, 2 9 S B
+ o =
S 8 E 81 8 g
Al ean S - ——y B —
51 &5 0 S LGk ol 7 l— 95%Cl, r-0.995 il 7 il 95%Cl, r=0.990
h ‘ ‘ 4 4 : . i 7 . :
4 5 6 7 8 9 10 11 12 13 4 5 6 7 8 9 1011 12 13 4 5 6 7 8 9 10 11 12 13
HPLC Method HPLC Method HPLC Method
Fig. 5 Comparability between different principles of measurement for HbAlc testing to HPLC method
Table 6 Comparability
Parameter Unit Min Max r Slope Intercept n Min Max r Slope Intercept n
WBC X10%/L 0.26 ~ 31.33| 0.996 0.966 0.14 391 | 3.20 ~ 14.09| 0.996 0.990 -0.02 160
GR X10%/L 0.02 ~ 29.81| 0.988 0.978 0.13 365 | 1.22 ~ 11.05| 0.994 1.015 -0.03 160
LY X10%/L 0.15 ~ 14.07| 0.964 1.093 -0.09 365 | 0.81 ~ 3.59 | 0.976 1.024 -0.01 160
MO X10°/L 0.00 ~ 4,92 | 0.690 0.459 0.07 365 | 0.01 ~ 0.86 | 0.660 0.385 0.09 160
GR% % 58 ~ 97.5] 0.944 0.971 3.57 365 | 35.7 ~ 90.0 | 0.968 1.030 -0.50 160
LY% % 1.8 ~ 88.5| 0.973 1.016 0.62 365 | 84 ~ 58.7| 0.982 1.061 -0.78 160
MO% % 0.0 ~ 34.4| 0.973 1.016 0.62 365 | 0.1 ~ 18.1 | 0.982 1.061 -0.78 160
RBC x10*%L | 1.65 ~ 6.27 | 0.997 1.011 -0.08 391 | 2.71 ~ 6.02 | 0.995 1.019 -0.12 160
HGB g/dL 5.70 ~ 18.00| 0.993 1.023 -0.64 391 [(10.00 ~ 18.00| 0.987 1.045 -0.95 160
HCT L/L 0.160 ~ 0.512| 0.990 1.087 -0.026 391 [0.275 ~ 0.512| 0.983 1.124 -0.041 160
MCV fL 58.8 ~ 110.8| 0.945 1.023 -0.26 391 | 73.8 ~ 104.6| 0.950 1.013 1.20 160
MCH pg 15.6 ~ 38.6 | 0.950 0.955 0.63 391 | 23.3 ~ 36.9| 0.949 0.933 1.43 160
MCHC g/dL 26,6 ~ 37.8 | 0.550 0.475 16.12 391 | 31.3 ~ 36.4| 0.403 0.297 22.09 160
RDW-CV % 11.6 ~ 26.4 | 0.828 0.718 3.91 389 | 11.9 ~ 26.4 | 0.742 0.695 4.44 160
RDW-SD fL 36.3 ~ 87.7| 0.755 0.705 19.24 389 | 37.8 ~ 64.1 | 0.582 0.540 27.62 160
PLT X10°/L 13 ~ 1512| 0.992 0.939 1.71 391 99 ~ 555 | 0.986 1.003 0.66 160
MPV fL 7.7 ~ 13.3 | 0.920 0.840 0.83 381 | 7.7 ~ 124 | 0.920 0.887 0.48 160
PCT % 0.03 ~ 1.50 | 0.987 0.878 0.01 381 | 0.10 ~ 0.52 | 0.975 0.953 0.00 160
P-LCR % 8.6 ~ 50.3| 0.931 1.042 13.24 381 | 9.5 ~ 43.7 | 0.937 1.073 13.75 160
CRP mg/dL 0.02 ~ 31.58| 0.997 0.78 0.11 112
HbA1lc % 490 ~ 12.1 | 0.964 1.00 0.20 116

A % S 3 A BERE DS 20 VI L2 L /NG T 1
WIS S EATRENT VLY, ZDLH %
ZEh 6, HENMEREHEER TR 5 ~
S0X107LIC BT B HEHE S RO SN T W S,
F 7o BT MR TR, m OO iR
FEG MR IC & o T FRAT M/ MK B DS 20 ~ 60 X
IO/LIZ AT HT DD L7209, i
PER 10X 10/LEM & 72 5 X ) ICRET A LE
PEDSIRI S LT B, ARME Tl MREL 2
~ 70X 10°/LCREMEE: & S (g 7 u —+
AMAN) =) OEERREHIEL-L 25,
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Table 7 Comparability between different measurement modes of Celltac a +

Celltac a+ Me;i::\r;:nt Open mode Direct capillary 20p mode Pre-dilution 10y mode
Comparison of mode (Closed mode) to Closed mode to Open mode to Open mode
Parameter Unit Min Max r Slope Intercept n r Slope Intercept n r Slope Intercept n
WBC X10°/L 3.95 ~ 9.01| 0.997 0.986 0.02 16| 0.976 0.954 -2.11 16| 0.991 1.017 -0.19 16

GR X10%/L 2.39 ~ 6.42| 0.993 0.927 0.20 16| 0.980 0.980 -1.45 16| 0.984 1.069 -0.24 16
LY X10°/L 1.23 ~ 2.45]| 0.971 1.146 -0.24 16| 0.923 0.814 0.73 16| 0.923 0.873 0.15 16
MO X10%/L 0.04 ~ 0.19] 0.889 0.947 0.00 16| 0.756 0.857 0.25 16| 0.329 0.322 0.05 16
GR% % 51.2 ~ 77.2| 0.943 0.935 4.0 16| 0.923 0.963 3.9 16| 0.880 0.985 2.0 16
LY% % 20.1 ~ 47.0 | 0.947 0.954 1.8 16| 0.927 0.975 -1.1 16| 0.906 0.947 1.1 16
MO% % 1.0 ~ 29 0.787 0.778 0.4 16| 0.673 0.960 0.5 16| 0.180 0.316 1.0 16
RBC X10'%L | 4.00 ~ 5.95| 0.995 0.987 0.09 16| 0.996  0.989 3.67 16| 0.982  0.937 0.33 16
HGB g/dL 11.71 ~ 17.18| 0.994 0.980 0.27 16| 0.997 0.992 0.05 16| 0.99%4 1.066 -0.74 16
HCT L/L 0.352 ~ 0.534( 0.997 0.982 0.012 16| 0.997 1.000 0.000 16| 0.986 0.962 0.023 16
MCV fL 86.9 ~ 99.0 | 0.999 1.004 0.1 16| 0.998 1.000 0.2 16| 0.998 0.995 1.1 16
MCH P9 28.9 ~ 32.4 | 0.904 1.024 -1.0 16| 0.967 0.977 0.7 16| 0.880 1.005 0.0 16
MCHC g/dL 31.6 ~ 33.7| 0.484 0.375 20.1 16| 0.758 0.874 4.0 16| 0.054 0.070 30.1 16
RDW-CV % 13.0 ~ 16.8 | 0.979 0.929 0.9 16| 0.949 0.928 1.1 16| 0.225 0.166 9.9 16
RDW-SD fL 45.9 ~ 60.3 | 0.984 0.950 2.6 16| 0.963 0.973 1.7 16| 0.204 0.086 41.3 16
PLT X10%/L 124 ~ 502 0.995 1.026 -1 16| 0.995 0.940 0 16| 0.977 0.960 10 16
MPV fL 0.11 ~ 0.51| 0.993 1.016 0.00 16| 0.996 0.923 0.01 16| 0.973 0.944 0.02 16
PCT % 8.30 ~ 11.10| 0.978 0.920 0.79 16| 0.977 1.009 -0.10 16( 0.931 0.784 2.07 16
PDW % 16.5 ~ 19.3 | 0.818 0.612 6.7 16| 0.836 1.148 -2.5 16| 0.542 0.694 4.8 16
P-LCR % 31.3 ~ 55.9] 0.998 1.076 -0.11 16| 0.984 1.029 -0.72 16| 0.953 0.965 -2.31 16
CRP mg/dL 0.10 ~ 30.3 | 0.998 1.08 -0.11 16| 0.999 0.96 0.02 16
HbA1lc mg/dL 5.30 ~ 5.90 | 0.962 1.20 -1.04 20| 0.966 1.25 -1.29 20|<--- Capillary 10y mode
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