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40 EIT TERPREERESLEEHIRIR R ) RIS e R e RE

I - EiE B ERA E B e B A EEE - EEHAETERECp » Cpk (HEIGR&RIE » DAES
reegEA b e  RiEHZERHE N B A S o Ry E R - FRIEAE N B
TTEHEFHEEIRIESD - A FE b= [t alEd iR B R e - S E R =T 2
EBHM% - AEERR BB ERE RS - MERBE=T51FT  BE#E T
fRER RN EL AL E HITTEIAPP T » AT LARERTIR /N R B e e PR B R e R B A Bt PO
BoeE » ARWFFEER T DL N IYEE ERIRCR o LARWFFCR TR B — (T AR R A i H A B
WEIm B R EELAPP/ T - AT ERIEE N E R - EAZERENTMSEER
rules )+ HVIRF[] 5 52 o o2 (8 il i i B8 R E B E AT - 2 AW R ERE - B0
HIAHEFEIECD » CpkfhiEH{EBIGR&RIE » rIA R 2 H BN A {Lha e TS L - 3053
BESRRE » [ A A R] B e (50 FH AR R B Ry e B R s BELAR R A SR A A B A B B L B R
AEFEHE T ARER - 4583 50 2RI T HERE AR 25 T/ N B e Bl A B b A

AN 5EREF Bl PR & By = 12 G BB I RE MG BN RE A H e B (R BB L B b
BB E AT - FIRFICRHGRE 7L FRE B = M LLA O] - GEF e T B 2 ikt
E o EM RS TR AL SRR R

@/—\
5 ]

s}

B

Mt F : RERE  WERE  SEES KRR

Abstracts: In order to enable clinical doctors to accurately diagnose and treat diseases, the clinical
medical technologists at laboratories have to continue to improve quality control ability to ensure the
accuracy of test reports and reduce the uncertainty of measurement.

Quality control/assurance procedures in most hospitals are based on Westgard multi-rules
supplemented by QS9000 and ISO15189 international standards. However, the traditional criteria
used to determine the acceptability of analytic quality may not be objective in clinical laboratories.
At the same time, using the evaluation rules of quality capacity indices and the measurement
system analysis (MSA) method to improve laboratory quality is a practice that has long been well
known in the manufacturing industry. This study attempts to develop a quality management system
and establish Mobile communications APP platform that can be applied in clinical laboratories.
The management system will use the Cp and Cpk indices, as well as gauge repeatability and
reproducibility (GR&R) values, to evaluate the variances among medical machines and technicians.
The developed system can be applied not only for monitoring variations in quality control, but also
for revealing differences of inter-laboratory quality control capability. This project including Ten-
Chen medical group Ten Chan general hospital laboratory; Oriental Institute of Technology and
Ming Chuan University totally three party cooperation. It had developed the APP interface system

for internal quality control in the medical laboratory. It can be applied to the clinical pathology
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department or medical laboratory into the small-sized or medium-sized hospital laboratories. This
study has achieved four important results as the following: (1) This study successfully built a
cloud database and APP interface system can real-time feedback daily QC data, which can directly
collect the daily data, application of the inter-laboratory quality control (QC) rules, daily abnormal
QC results or control chart in laboratory can be real-time feedback to the QC MT or the director
of laboratory. (2) In this research, through the quality index “Cp, Cpk estimation value” and

“GR&R value” , can effectively monitor the automatic biochemical test in various variation. (3)
Through this system, the daily quality control data of the same instruments and the same batch
of QC reagents with different hospital laboratories will compare into the system, it to achieve
the benefit of parallel comparison among peers. (4) In the future, the developed system can be
promoted to small-sized or medium-sized hospitals and medical facilitiesThis study can help clinical
laboratory to improve the quality control ability and real-time feedback the daily QC data to quality
medical technologist (MT) or the direct of the laboratory. In addition, this system also can be used

for comparison with peer laboratories, and enhancing the total medical quality and patient safety.

Keywords: Clinical Laboratory; Medical Biotechnology; Quality Control; Feedback System

1. ¥&5®

B2 RA D 2RI ZEER - REERREERAIBTERNEES
B - Ft - SREPCE SRR B EYE  BIEERE B E N E R B R S KR R
B AT FERE R R E R A o IR IE S8 E R E1S015189 M B ERE 1) 2 BRI
&8 (TAF) WEHTATEREUR - 1620174 BBISO15 1890 B 2 B = H225%
(TAF » 2017) @ 2EEERBEBE10002ZOER V4BETE - ER5 - 68 %
B B 2 B = BURR B B U AE I — (E NS 2T - KRS R TR E R E RN
BRI E B HIRE ] - (HE25172,3008 AN KA A BIBFEBE AT B R Hia ks - #nT48
L5 L0 B BT A B A B o o e AR A 5 R B BB PR B AT G2 I B A3

HESR B AR & 18 25 R 2 2R B e I 35 O PR A B B (T B R B B 2 B B = 39 ) SEIETAF
IISO15189[8a B B 58 38 5 35 B B B2 1 U CA PRI EE3E - (HEE H ATV 72 h/ N R s
HhpE 2 E StaiE AL EEHIMER] - (hE (R R P Westgard® A (1991) HJmulti-
rules B P2 S AR AL AR BR A b B i BT BLBIAR AR ) - B Sl MR B R E R S AR R
TRERFT - SHEREARIQC RuleBliE R AR - —RERERENSTHMEFE S
B TERAR ER ERE  EERREE TR B S RCETE H S R RS » SE R

ul



42 I TERRERELEEH AR AR DR R e R e RE S

RS H 2 A S R B UE - A Westgard QC multi-rules B HI 1 2668 - DIHEE 2SS
e DASEAT e 5 1 SR 228 B i ZE PR IR it~ 2R g H B R T B In 8T & H a1y
fERiE R - ETTER R B R MR SRS 220y H g Ba o i - Bl — k2 BB = aE
i F (4T Westgard QC multi-rulesZ] N (1) s °

Control
Oata

) No

s IN-CONTROL ACCEPT RUN
Yes No

No ] N N

fas 258 Ras 4 103

Yes Yes Yes Yos Yes
QUT-OF-CONTROL REJECT RUN

&1 Westgard QC multi-rules B B % S B #EHI] ( Westgard et al. 2003 )

WestgardFT {2 H A E /& 75 JC AR AE B Je B HERRT HUIE s UL - LR —(E S E 1R
AtEE S R HURAEE - BN ER MR ERIER - EMEEEERIT L » 255 Rys
HIATRIBRSE - KA R A B2 1L HIR DU - & H B9k BR & (R R0 ] B A GEfT R R
Wotala TIE 5 & HAE £ —TH B AU E BOREE 1,0 - SEMERRT LAURAT - 1R E
H A — (8RR A 5 R 0 3 (5 AR 221 - SE R P E SRR RE - RIS A
(R —THA S BIRER 11, MAT - R FE R 2= - BRENTFRIVERSE G -
HAEMERTE E H AT KR — RS E B - RERRHR G2, > 2,387 F:
AELR 1 P (] — (e ) A e B R (R e [ 5 e e 2 (AT e 22 - SR A — (R R
A ] ot SR AR R T el 2 S AR E 22 - AR RN R IR RE - DRI B i B
[T 2,5t E MR - IR R AR = T PRI IR 78 5 DABRLIEHE - S5 8 FolJeizeiRig » |l
HEMRRT R TIFH] Ry A A — R R — R R Z= R p— R g = R
7 PAERUERE S (BEMHEG BN HRER) - RE - RERENIRERR
EPRIUR 15 0 5 75 88 - ABEIM R4, EFRNEM—EIREEREIUE () S E SIS
TR RS | SR - SR B A4 K e BUR A (R — 1A B fr 222 201 (AR e 7 DA
b IR AR TR R E RS 1 B4 - ISR f e —(E 10x AYSLE AN - 10x
FREEN LAk - FHEELE () WEEBIREEVEERNE—2 - BEENK]
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MR E g HE - HEFEEMERN—2 - TEEERERE T » FEREEENR
H 12SHAIZ R - SCGHEENY H 1 E BB S FEEIIE—E (5K) @ S—HRELHES]
T H e E BB SR BE—E - EHEERATENIRRE - WEASEBIEN T
L0x AR » HRR T ERIURE G (Westgard et al. 2003) » i (2T A4EI 1Y
RAEEZRANE = H g HER] -

EiCERRRSE R A S Bk E i ER =R T 2F - BERERESNE
HIfs B » Westgard(E20154E1F_F g SE R MGEE T 4% & BAZRE JTHYSigma Scale (0™) HY
HERELESA - DUERSEANRIRN S HSEFE (Westgard, et al., 2015) -+ 21K
([E2) A o SE(ESEMERIER T 5 F Westgard (£ B 7 BT EE S AUARE 20290 » R A]E iEE
HBIFEEE ) (process capability ) {5 FH i 5 Y o * 2K BT FE S A FE (T dR 1) - fE MU ik
Baly - fE—itelp =R BRI 2 Dlo*For - Bo"iRly - i EREN L E RIZRE
= - 1 A Westgard i B AR Rl rT LABK S B2 - R E 0™ = 5.0/ - {# 75 2R &5 1, AR AIRT
A R E oMU - i ERRRRE TR R - 52 B i R T B R A L
FRAT - DL B A eSS 2 8 e e 5 T B RE PR 2 - T e E SR RE I o™ iUt E A=A
™ (1) FR

p TEa—|Bias|

— S—D ............... N (1)

Westgard Sigma Rules ™
2 Levels of Controls

Report Results

60 | 50 Il 40 | 30
Sigma Scale= (%TEa-%Bias)/%CV

B2 #5 5 2IFEEE ST Westgard QC multi-rules B 55 = & ER] ( Westgard et al. 2015)
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EHIH T B E I E AN G R — et i E & i (statistical quality control, SQC )
B2 ETE R R B EEFREANNSEE S (internal quality control, IQC) » ZIHRATHREIHY
e BB KBERE BT e E R A - aN8IEvE B AL s E SR AL B HI RSN - e
A2 R R e BB I DAERES  BIAE IR EEA RE R - BUAE MRS L e — 2
PEFEEBRE - 5] DU R i R 7 2URFRTE PR Y - WG HRET [ R 2 S5 oR R U7 S 85 1
BAELAIAYIED - ERHMFREGENSBEERECKTZIZH - MERBERETERLE
(continuous quality improvement, CQI) HABTH T @ BN E(EFEUEH BT EH - HEF
b FERZEB EARAE R R - ANEHLSE TR SE S TEEE ATREE N EIRRE - S Lk
o BB A A T RE B R RER IR - AR E B AR A& (MTs) tHhr]ge
AR RN EIMTs A B R BGGER 2 - 2RI - H A2 B2 E = Pl R Levey-
Jennings B & - BEZNERSEZ TAGLAUEMEMGETHY - $FEHRREAYA DB E H 5 A
e N AR SR - nJRETNZ A HHIFYAE

BEREEERR (medical error) JhiZfE rE%%ﬁj%EF‘ﬁﬁﬁm%ﬁ)\EZﬁFbjﬁH@/;w&i:ﬂ’]fﬂ
AR EIE  ENEERR - AR BasiaR  AGEEEERR - TEREERR TSR EGRAER
(Kohn, Corrigan, & Donaldson, 2000 ) * B B85 R AYZE AL 2 — A ER B sEaR T
ER e M EE R HEREEBRCET R AL 2@ H2H (Taiwan Patient safety
Reporting system; TPR) -+ {KIEEEH AL 2 W EAH (2015) FEHRE - BRHE AL
BARSRE R - BB ERER - DL TR, (67.5%) Ri% - HGZ TSR
¥, (242%) o HEEEE AR - W —EFRRIREBRS - M2 E R REEN
WA EMEEFRHR AL mE S GHEEES - 2003) - BEEFEEREBREER - 5
BEIEEVERZE  TNEEEENRZ] - SHEEREA - RIbEENRERS - —H
e EREEIE M o Kt - eiRt ErEiaR SN ER = AR IERREL R
ST R e L Al o R A

BRI - AWFZEEE R H ILERRHE A L3E R A EASE R i a t B2 (SPC)
M T H BB R L E TR DR B E SR » WAL —F TR E b= B B
[ERRAE o DARTT B B B RE T - [RHEiR B SRR R E - T RE RS W
HEFERES] o MR T RS B R e R L E - DR EERE RS AR AL 2EE
Bz -

il
W

¢

éﬁ

m

U

2. MEAEREY

B BN PR B 2= A 19504 AR i A8 I Tl B AT BB ] » E ¥ Levey & Jennings
A H B R B 1 08 iR AN BE HH DAShewhart & il B E T 122 - DA INE SR B E M
(Levey, 1950) - AGEARL T RAGFERBIEE BRI - 510 H[E 78 By Levey-Jennings & il
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bE 1R Westgard 5 A A R HPERIEA] - B4 B E B =10E N\ BEEF IR R AN FERER
7 (random errors ) EHAAFR7E (systematic errors ) FET 5 [HEROR B 2 E = 7 A (F3
#EHI] (Westgard et al., 1977)

EE2FEIEE S E (Taiwan Accreditation Foundation, TAF ) +& H Hi& 1 - IR4E (it B2
EEEEISO151895R B IHERE » £ (TAF-CNLA-R06(6), (2014 ) 2% {4 rhHE F i 1F B
= HIGEST (calibration & measurement capability, CMC ) B & EEFEEE » E
7 S B FEREER R/ NI ENHEE E (uncertainty ) © —fRME @ BhitinkpEA S
PAISO GUM (guide to the expression of uncertainty in measurement ) FT/aERY DUEE R HEE
& - BB EAREICV (coefficient of variation) {F 58 k=1 & N E ERYFERE - 50200
EARTEEE  BRILLRAECVIREMEEA T HEEE | 1 (TAF-CNLA-G20(1), 2010) &%
AR E] - AERAAGRE HIER G HNERRRERELE NS - EE G5
& (reliability ) femfy—ME 7% » GEEEREESE (Taiwan society of laboratory medicine,
TSLM) HISCff (TSLME3-10B-01, 2012) EHZEEIEAYIE LG H e o8 H s v E
HIE A I AT LAg 3 Levey-Jennings & il [ 1% > FFMETT Westgard R A EThn by - #5
DI Al SR AL i B RS iRl (REERYS - 2015) -

TAF#HH1SO15189 8 SR H B = AR A #FTT/EAY (TAF-CNLA-G40, 2016) " EE2H Bx
FEBEHAMEE SR, BTERES > B82) - BACvi » BN E B RYE%E AT DA
PRS- R (Optimum) : CV < 0.25XCVi » SEHIFEE (Desirable) : CV <
0.50X CVi » IRfEFZE (Minimum) : CV <0.75XCVi * DU -+-3) IKIEFI A7 (TEa)
KEE - ZHEBEREETHEEEITER < 1/3 TEa - B—#EEZHRE " HETHE
o RKBHESRCERENMET ENERAHEEEN LR - SIHLERNEEER
= o ARy T il R R R B R A AR AR A B - G IER AR AN TEa
JEF2 - T HEREEE ) NRECVIEEME - 2 ER = H M EFEE 5 ETE
MR ) - (ETERYSHUE AN R E 1 A 4ER - HETER /2 TEa - fHEEE - ISORH
KEEFREEH AT R - (HEHRHEEENABIREERESY - EiE " BHEETTE
EE, cMEZ THERNHEE ) EEETHEEENEEE - TRRBHESRZH
FER » REHIANEE R ER 8252 EIR < 1SO 151898 HIFAMEN[F] » LR — 4 55T ¥
BRATNRATR (B0 2016) »

I
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46 JEIT THRREERESLEEHIRI SR ) DRI R e RE

K1 E = E TEIE A IR i

HHAEIH R ISO 15189 ™

2| HE 5% 2 total error I E B uncertainty
RN E BT TEAgE A1 TRAE B

RERTHIE T 4 e B N

B RERTFHIER HELMERIGE DE R HE

CV (FER =) KR FH AR E BRI HEE
2CV T B 7 BRI ERE ™
Bias % (RifiiR ) FIAGHH SEE DA

FE= TE = bias% + 2CV " UM=2CV ™

FoliEdE TEa (JREFfiaRE) A

*a @ BHIAHEE FE A TEE - A2 EI TAF-CNLA-RO6(6): 2014 SN HEEE ZBEE » 5.2
5B FBEE : ImprecisionZ & °

*b 1l R —{E E B e H AR HNHEE I - 18R E RIS BN E R -

*c 1 E R HEbias%lR - FEIRATE=2CV=UMRHI T~ HEE & -

*d @ FHEHbias% VI AGHE - ] ZBFHEICNAS-TRL-001 @ 2012 BEREFER = — I & N HEE L

NETEBIFRE - £ 28 H - (HAIHEERTSHIUMBE N EIATE -

ITFERFEQSI000 5218015189 F B IR dn AR IFHE ZHEEN T - FF 2 B EEH & H5A
ZEENEESHE T HEEE (uncertainty ) FIFHBIRFTE » B0 e 2 B0 H 1l 6L iy
ERIE T o A RERE R iR BRA R L BUR R B RE DA E SRR - R RE IE BRT

(clinical laboratory improvement amendments, CLIA ) Firi252 NET PRI B HE 25 T {# 2£ 8

FER R IE CAVE(E - P 2R S B H R AIRE i L B AR R B R RRR I T S0 B
HRTCLIAFTE] AR E AN i ] E T Red R i b B 05 vk 5 BB B R Re A ik i
CLIARTEIT Ryt B i E n] B2 2 HERR 5 2 4 - DU EBRE S HASE (FE 2 S RE M2 i
BREAESEE -

HET BRI (statistical process control, SPC) FUBERTEILER - BLEZERZERAHKE
A ESEREBFRESLZRE 2B H - HHRERERBERE > 2S5 e#
AERERN > B LR BRI TR OIRESETRAE EAINGE - SPCREF A HiR 2B
RER A B BREAIRTL - 7200 R R SR 2 BRI I - DA (A B R IR »
MEEFEGERSEES) » (Box EKramer, 1992 ) fEHIFFZ THEBIFEE H] (engineering
process control, EPC ) FYER& - Pl LbBlE A 2a g B g B b E% i - S HEHRH
Fit B 1R B s e e - SRR (R RS o B AU AR ER - DAIBRE Ay HH sE RO TR Z H AR
{E » (Montgomery, 2005 ) RlI5@FH 5 TR H iy Bl o6 T FE S = B P BRI 36 - 77 s
AL BB R R DUR M AR B RIE L AR L e —EES - AWFEERE BRIz A
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RELEZERIRE 2 TR - BCp » Cpk BB W MR 5 K A= 1R 5 ( gauge repeatability and
reproducibility * GR&R) » FREFHEGEM R FRba AN - IS E e et R B 55
ZEHESRA o

NERYEFE (six sigma) HYSLEMETEE H 2 H BB EERNER - HEZEHIHE

HEREERE - KRR R ERE - E5nE SR EF mERE - Hrfy
A EKENBITEEIEELE (Juran, 1974) Frag R HIZK Y BIFERE IFEIE (process capability
index) ° HISE TIER#EATH - FAREZE ( BRI R - THERR) EHEREE
(natural tolerance ) HYREEAIMEALR - 4 5 H i ba o E BB VI E S Rl E AR RS 2
Om (HEMERT) @ B FATE RS EEE — WL E R - CpHlCpk({E/ 2R
o' BERE T IR (EFE AR - JEM L3 TR EE R RAZE IR (CpHlCpk(H) WED
TEE D15 RS R AR = T - 5B (Brown&Kros, 2010) DA% G E E
R A A A M e K B e s 1 e R ) - B FR 92 15 Cp Bl Cpk SR 2 1 B8 e Y AR 75 iy ' B
ANHTERERE 5 (Chen, Wu & Lin 2014) AIRFZE3ER - HI DA B E BARRETAICpELCpk
B8 & MG e B4 Uinla B =R iuaE e T E B R  CRMETE N EER
S R RICpIE R BB - i HER N 2T R=C RIS einE (KRETE,
2017) e B SEPH R B R S E AUMHRBAMT SR B B S A - BRE T B R B SRR
FERESI TR

ook

3. AR A&
S o b MR SCBR T - — L S B B AR I S T I B R A
i 2 D S B IR S R o T AT 92 I L L 75 P DL B S 5 O AR R

(process capability ) FIMHB L EEIFERAEEEEZEBENNER T WEIL—F
Tl PR T = o T BRRE S BRCRAT ) DRI B e B RE T - JIRFT IR T B B2 AR AL

ke TR E M AR B s S o AT A i R 2 T A AR AR ) B RS L A DA
T T EACpECpkiE ; Bl " GR&REME | Rt
3.1 % R X Cpkid

TERE N B o B2 E B IR ST CpEBL Cpk 4 (I TERR R BRI IER] - Chen® A (2014) &

KIER L ke E &iebEE 28 H a8 BUER SR CpBdCpk{E - DIAHEREE =
HUSLEEEST - MR E B nl DU B R T B IR AR TR R A (LR i E (Chen, et al.

2014) o ROV A (2013) WA HEERASFESTESREE R A E (60) + KTREHEA
(2015) &R T Cp + CpkEtE /3 MTEEETTEIRAMERI 34T - SHEREESAIIERE - FLACPHLCPk T
KIA133MMEERE - ARG HICp Bl Cpk IRTAE 7 1558 2 FF & CLIA88RE I ad st EAVERYE (5
SCHESE - 2013 5 THEESE 0 2015) o HrpCpfEEE H ZKEERIE2 0L~ CpkIELEL.7DA
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48 T TR E B SN EEHIRIR R ) DMRT S e R e RE

£ FECpEREERMRERER - HRFEREBIERES - FERCPkEZ RN R
% o

FooRFr@ iR iR L (bnka i - Mgt —(E ] 2R E S AERE TR THE - AT
Fuke e P 5 2 BV E EDRA - KA L By E H BB B o I8 A R = Cpk
EMFREEE  FRLEFRADUEANE R A e 2 ER R - HEZRER AR
(2) 20°F (Chen, et al. 2014 ) ° B &R AFEH IR REVTEELUEINAE b ka i & 00 2 B
REST BB /KYE o B Cpk({E R KA B T AR - Bia= BT HIF RS WE - &
At - ABRREME - DIPCHZE S B RS - # IR S(Cpk (BRI FE IR
TR AR EE AR E RE TRy L - BE ] RN BB T (R = A O A R B s e T EY
mnEEEREST - R BB A e B B = ] R FH DUOR BB L B BRERETTHRTT - 1Tt
Hi AR A A B B R =R — R I E e E T B R = L E e TR -

Cpr = min(Cpu = M,Cpl = ”‘LSL) ............... AT (2)

30 30

3.2 GR&R# &

fELRE A BENEETTE - HiGEZUEEER=A teRaE8Es - £A
BT R UE (B Westgard multi-rules¥ &0 (IS ~ 41 > 2006) -+ FEZEISO15189HYRK
B B EEENBIEISOFER MEKE - A8 /08 B A B ia 1T & 8 A
( gauge variation study ) HYRFSE o R ZFEHEBISTE T2 TAZALE UGS B E—(EHE EE
HIFE o KETEZ SRR A GEORAIE 1 78 it e SRR S Y ) SRR - RSB R ATRY R 2
et - BRZGR&RFECEZER - Bl LEFERITGR&RE I RFHTEE - 250875
QS9000 T il 7 HY RFLHE A< 1| 78 F A HEE I B 75 HHHGR&R S HTAEQS9000 T = I 2 A
SR E R A o

FHHIGR&REF I+ (Mandel, 1972) F2REBE M (repeatability ) R fE R —{HH
BEN - BEEHMEREARE  EAFRXWREAERAEEZSEREMEE © MEEE
(reproducibility ) I {EA [F] 8 B 22 P 8 7 S M AR R BRI SIS SR 2 S SR AR - TR E
FR T i P S R AT SR SRR P SR A B SR A M RO AR PR 52 » (Tsai, 1988) Hff
FERIEE M E R —E N BIEMEEM - EE SRS SRR - 1
EEEERISE ARG ENACERA R - MEAEEEER R A FEEREABEHEEMST
S AN EHFHFEIRERARTG Z S HE R - AR RATR R RERIE A B TSR A RE -
(Montgomery & Runger, 1993 ) #8%% &l i —(EE B B S RA# A 6 s SR
PEBFAE R TR R T B L B R - AR AR R AT AR o (Tsai, 1988) 384 0]
FIFH ANOVA ST 3K Al B4R M B P AR PR R » o DI 7 12 2 SR B 2 B oK 15
GR&R.Z &SI 5
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AT ER T ERE, ¢ AINEEHE (MTs) EHEEEREEAET - $#HE—
Yyt BIATE £ 2R AR AN (reproducibility ) » HHFERRZZEARERHAE
AR R BRIZ IRTE TR 2 AE R - SR EARRE RN - KBt 2L
m RS CBEENR TEREER, L THANRER,  HERATIIAN
(3) -

A2 A2

Ogauge = Urepeatabiﬁty + Orqugduczbzl[[y .............................. (3)
Fo TEOAERE ) R TEENER,

A2 > bl 43 . A2 2
J:ﬂi\\itoigauge Fb Ea@ §§\: 10 Grepeatability % r %%’E‘Ii@iﬁ\: 4 > Greproducibility j\:—\'b

THEAEMER, c EUE THRER R TEMASERY, H T ERGEERN, 2R
o ATRFIAT (4) -
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OTotal = Opart + Ogauge .......................................... (4)
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PEE . e WEE  RUEEA

R

SHHRE
BEAHME (STHE) FEH
(/A BRRBHARS
=1 19 TR BB
ALB 4 0.1 %
ALP 159 8 %
AMY 67 3 %
BUN 17 1 mg/dL
Ca 9.3 0.15 mg/dL
CHOL 253 5 %
cl 97 175 %
CPK 137 5 %
Cre 2.3 0.1 mg/dL
DBIL 0.3 0.1 mg/dL
Fe 219 10 %
Glu 85 2 %
GOT 47 1.5 %
GPT 32 1.5 %
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N LN
=g 1y TREEE B
ALH 4 0.1 ‘ %
ALP 159 8 %
AMY 67 3 %
BUN 17 1 mg/dL
Ca 9.3 0.15 mg/dL
CHOL 253 5 %
Fir&E (HRiEE - B HAS(E )
N LTINS
E= R
ALB [3.7.4.3)
ALP [135,183]
AMY [58,76]
BUN [14,20]
Ca [8.85,9.75)
CHOL [238,268]
cl [92.5,101.5]
CPK 122,152]
Cre [2,2.6]
DBIL [-0,0.6)

fll{ER A (i A BB EASE SRl OFE W AERFE RS RE TS

/A BREBBARS
RUgR: test
A
RSR:
EIEEIT AR
ME: @ Level1 O Level 2
2017-10-30 15:35
F- = OR it - | O %
a8 2017-10-30
RS A9 15:35
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Meas_Time : 2017-10-30 15:35

i

ALB 29
L )
ALP 136
L )
AMY 59
\ )
BUN 10
L )
Ca
L )
CHNI
LAY NS A NS == EEE0/8 JEE [
fAlE BN — 2R G e EREI N EEER — BUGtiE T RE " /7,
(/A BRRRBARS temName Lot Clhass N Mean s Bas  CV TE TMean |TSD  |TEa  TEUmit
BUN 14491 Level | o 1688 031 011 18 07 17 1 2 mgidL
E{t Z‘E B #EI ca 14491 Level | 95 932 0l 002 12 02 93 oIS 1 me/dL
o ca 14492 Level 2 95 1185702 005 1 020 118 025 1 mgidL,
CcKMB 23601 Level | 33 153 098 07 64 266 6 15 35D
CKMB 23603 Level 2 33 11033 165 461 15 797 1S 6 35D
Cre 14491 Level | o 249 004 001 16 009 25 01  03mgdl
DBIL 14491 Level | 2 03 005 004 147 014 03 0l  Od4mgldl
B % : ‘ BIERH DBIL 14492 Level 2 2 2 003 ol 15 016 19 02 Odmgdl
FER 415081 Level | 13 %9 183 408 19 174 10l 7 35D
FER 415081 Level 2 13 3048 363 1782 1 2508 368 20 35D
hsCRP | 785111 Level 2 2 266 007 003 26 017 263 02 25D
hsCRP Level 1 2 088 003 007 34 013 095 0L 25D
K 14491 Level | 9 38 003 001 08 007 39 01  0Smmol
K 14492 Level 2 93 613 005 007 08 017 62 01  OSmmoll
Na 14491 Level | 9 14141 108 059 08 275 142 15 4 mmolll
Na 14492 Level 2 03 1257 088 03 01 206 126 15 4 mmollL
NH3 51981 Level 1 4 8951 314 551 35 117 8 5 255D
NH3 51983 Level 2 40%430.18 697 L8 16 1512 438 10 255D
v 14491 Level | o5 36l 008 001 22 0I7 36 0l  03mgdl
RF 785111 Level 2 13 40,58 067 058 17 1@ 20 4 25D
RF Level 1 13 27 120 17 62 428 19 2 25D
AN = e sEE
AR H-H T s LEGE A Gy — 2 # R 2BEN A — 358
(& BIBRBARGE Mean=125.3, 5td=0.94, Med=125, Min=121, Max=128, Unif=3%, Cnt=119
1341
o .
My | mmuw
UCL=1305
B ‘ EIBAG 1305
S 1287
G
S
260 A Cl=126
1251 \[W VUW\[J v V A\ W\[
1233
1215 TCL=IZTS
1197
1179

AR T - 1

1 EFRRE —2 SRR A () 3. R
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