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Master calibrator curve-Lot specific master calibration curve-
two point calibration
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Master calibrator curve
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* 5. AR A S R Ak X, BRI A
Rk %(<40%);

* 6 REBEEBF G —REE TSRS

* i & R A A% 2 hie 3 ECE B R E(PAC) S K
F EW(PRA)LAL , K PACKH Bk BH KR
(DRO) i,

* =M 4z PAC PRAA it 4 5 4 30
ng-dL- /(ng:-mL--h-) o FHBF"FE AL
PAC,” DRCA 43 PgmL , (lu-mL )2 /R B
155 8 BRI

* R AT SR, A A S A ) e 3 8 I8 R 2R A R PR O R A
B B3 % 09 . F 4 A &, 2016,55(1):6-10.

Diagnostic accuracy ol aldoster
measurcment by chemilumin

Wagnasis i
H Lk
SEH 200 o
e “PA

ORCby CLiLa)

20 am

am gm -
PRA by RIA (Lg)

W0 4 S AW T AN R
AC by RIALg)
The RENATO Study, J Hypertens 2016
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AARR
AuC AUC
B 5T P-fH | HIEW

100 0.934 0.989
]?{“"::]1‘;‘]1 ezt0a116 75EH [95%Cl  [95%Cl > 0.05
P 20PA[SAPA] 0.89-0.98]  0.97-1]
) 254 0.894 0.974
T Rgff' Gi S 2161 o 171EH  [5%CI  [95%CI 0.2 57.1
in Lhem La 69 PA[44APA] 0.84-0.93] 0.94-0.99]
245 0.947 0.952
M"]"]’_;’l"':st‘::‘; (]):;al' 152EH  [95%CI  [95%CI  NA. 311
P 93 PA [46 APA] 0.92:097] 0.93-0.98]
s A oRe” L
g h Lyl b (rr) Ambiinen Ingter)
PAE (s nghit] » T T
]
— s ‘.; t

BEREMEN (PRA)

inhibitor

PRA = Ag | (RIA 1) - Ag | (RIA 2) (ng/mL/h)

BRIKRERN (PRC)

IR ik BN E R
. ARG
* B e ik

(e 50k

5 PR LR B JE AR E 5K o

CLERRBRE

* 2. FHREF) KB

* 4. B 543 B B AR Ak B KX

« 5, st R R B Rk e47, ¥ EEAT
AR TR, KRB EERKE>20 ng /dL
(550pmol / L) 3IN&#69 &, RMAL K
B, TARLUHREE,

PAM &, . oA dAE A

{ -4 AT S L 2 |
+ : -
pmimh g WmE ] e-e=c=== » FEAFRRL
! TerYy
* AERGERE HRITRN 1
|

FRL.| Plﬂ.:\vxll.‘dl

amasnns -

Amity ﬁ“"
I ﬁr!ﬁ k WikilE R

% #i r uau

| krkERE [T | [ mswseas sy coonnmees |
[] T
i [ :
¥ ¥ v

| [ |1 [T ]

ARRAF SRR B R AVS R RN PAC T i SR RIS e e T e e IR

*

* 4.5 RTHES 5T
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1, A EAs. BME4E REEAT RN
w2y A EERE VRS
* 3. B E FAMEH 515 RAE T MERL.

ELUEL B R, 5l
SHEEE R

.30pg/ml
250.30pg/ml

) ST
SRR, AR
sl

ool 31%, B “KAREFGOFE, K

o BHQF AT A F AT M e AR B, A A E
150/100mmHg, #ATHF =R, REhETH, 2 K%
EEFME (MKEMERH) , EFLENLRS . B8
A Y5 fn JE K ) T140-150/100mmHg, & H RMARZ )
KK FE BMRCEFRE, MM ERH L0 ERS
, RTRGL . 4AMEHFRIAKE, BHEHE, 5
B, FRBIER, SGHRERETLX, LHEAKZS. %
Jis AP Re % R3E, 0 &R 5 & k190/110mmHg
, BEMERGTAR, RE—FRALHT, KAKK
P o il F o

© AL Ke

*

*

:3.33mmol/L; d R EE: (7-9am
(15:00-17:00): 154.7nmol/L, (0:00): 22.2nmol/L. 42 K L& FiscE (8
HAa 165, 0%) 1 3.84pmol/L, 2.55pmollL, 1.57pmol/L. 24h kAT
#%:305.1nmol/24h, 24 i JRAF ¥ i 42.75mmol/24h;

# b /E35 (EM%) : ALD/RENIN: 169.03, '§-#(Renin): 1.5pg/ml, &
[# #1(ALD): 253.55pg/ml; & /E357 (£4%) : ALD/RENIN: 166.76,
i [ B(ALD): 245.13pg/ml. K% (Renin): 1.47 pg/ml.

e K g RIART: Hm/E37: ALD/RENIN: 96.7, % (Renin):
3.18pg/ml, ALD:307.51pg/ml; o %5k & I (AL-11): 185.25 pg/ml,
KIEE: FH/E37: ALD/RENIN: 104.33, ¥ #(Renin): 2.96pg/ml; &
8 308.81pg/ml; s % k& I(AL-11): 87.89.
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* (T B IRE

AR ERI—RRHARE LY, K 217X 1.0am,
F3aCT{4418-20HU, ¥gigiaheg Bk, CT{A %
89HU;

* )G Nk FINAT G MRS T A B BT A ik
K, ZKERLE AR KD ZA1.05%0.9cmeF ERY 4,
IR R B RUR ARIE o

Wit H4 E!
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BRI E QB F %G FM

T RAEATER

8
wangjianbing625 @163.com

AESE AR (Troponin)

A 4E R PATH ML TR L2 A R IR 4 . L RAVKER R &1F; B
HAHER, RAKEBMAISERHER

‘BSSEBER BAROALRTZ 7

> HAISEBCHACaET - F#a T BaalAnl

-l SERIRNHEEMETE - REEFFLIE

;ﬂf- MESZETRENRECEALERE, HIAKGE - KEETw

SR AUEESE M) 5 LR IC PRI BI 24

5§ 50x R

rench J and White H Heart 2004; 90(1): 99-106.

DRI R SV 2 ik Ae

SFR | BEH ReEnl i
=] (KD) | Mmm | AEE | REE | §RE
JRpEREEAER (Fatty acid
binding protein) 12 1.5-2/\if 8-12/hBt | +++ 4o
MAEA (Myoglobin) 16 | 152K | 812k | +++ +

LB IR BEF EE(CK-MB) | 83 2-3/haf 1-2R +++ | +++

+++

DISSEET (Troponin T) 38 3-4/et 7-14% I I
HLERBBE(CK) 96 4-6/Nmf 2-3% ++ 44
RAEBREE M (Aspartate

transaminase) 103 6-10/Nit 35K SFAE a4
AMBE® (LDH) 135 | 6-10/NK 57R 4+

s French ] and White H Heart 2004; 90(1): 99-106.

wnfrse X BT A O AL A ?

B CEH cTnifllr s AEMKTSR99 T 4 AL E R i H 509K
RN REI T,

B E—fRhs-cTniGHll 7 ¥: AR HI50%-75%REBEN R 177
o

B FERhs-cTnRll7ri: BRALH 75%-95%RERA R K177
o

B E=Rhs-cTnifll77¥: ReRH>95%RM R R k.

E: Alan WU, HERERIEF4GE, 201235 (12) : 1094-1096
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NACB/IFCCHE X TACS L En £

WU T AL

» G LMEREYRNR TS H R, AAETE
BRELLERR AR (52 AR)

w3 B (R T RS s SO NI (L 5%
Xt BB 2 I 5599 5 2L Bt

m KWIIIT AR5 EE 5 R B (CV) <10%

NACB:  National Academy of Clinical Biochemistry 5 Bl Ifii R A4E A4 A} e
IFCC:  international federation of clincal chemistry and laboratory medicine T I PR A4, 2 2 2

Apple F_et al. NACB Practice Guidelines in ACS; Circulation 2007, 352355




FIAES B RS I PP A !

[ EIE: 22 4 so B SRR IETE, ov %
fRmATT <uw
IEFRAEFIAAT 06 < 2 {
AAHER >20
= B ML S T ARSI IER
WHRHE ek
Level 4 (third generation, hs) =95
Level 3 (second generation, hs) T5t0<95
Level 2 (first generation, hs) S0t <75
Level 1 (contemporary) <50

(AT TaT-hs i 3670 2R ik 4
R RFIRE

Companyiplatorm/assay: CV 89"  10%CY  Acceptance Assay
vgL Pl woL designation desigration
Lab tests
.04 1.0 0,16
o.0m 15.0 o.ox
0.04 14.0 000
o001 X o011
Ortho Clinical Diag/Pitres B5 0.0 10.0 0.0
B e Cest mar W1 ten oo 10.0 0.03
1 oo/ T worw don Kal. o4 20.0 o.14
1 emens/ Inmull te 2500 STAT 0.3 n .42
Sl emens/ VESTA o048 10.0 .00
Jgagh/ala 11 0.0 B85 0. 00
Koche Elecsys ha-eTnl .01 0o o012

ESC/ACCX TR A A 1 1 K

Kisk ESC/ANT

. sgim gt Steatiticat i iteria met
FocheE Inco” TnF-bs | A . Yes
Koche Elecxys’ InT = & | 53
SzeaeasCent e’ Tnl Ultra (nflh A + Yes Tes
Abbote APCHITRCT —— A o No No
cess® Acculnd {nd) | = A Te Be
BsaWariesVidse Tl <Utes B L He

APACE %%
WL T RN 2

B RREEIAT I RTREEE bR 2 oL s, 5 AR KSR
i #rE: Advantageous Predictors of Acute Coronary
Syndrome Evaluation (APACE) & et ik £ & i WA A4
AT F AR

W 5 fERL: 3 Friehn Lo, 1 BreE B, 1 Frie v se s

| 3 n=786

B I NFriE: F22 =0 (ED) A H7mAMI (SO USRI
MR LR A BUK & R TE SR 12/ Py

B bR 75 ZE T AR DR A 4

APACE ® 7t - J5i%
= 7ighr RN R Am 68 SLEEBHERR, T B A H)
=B 22 T B (S0 ST o P RS A AR ISR 2 en 2 60 R VT /9T A 1 SR8
T
=am 2 Wi T H A K46 R
sl PR B 5 OB AR 7 LR SERIUESE . SRFES T (K1 5L R A
ern e AN B AR G A T B o0 1 20 AL HAVKE I E <10% -
w R FRRE ML LR 2T
= IEH KA SR () BN 0 B0 2 B R R o S A L
BB Y BH 2 B M R I FEE IR 30 K AT 6 7 2 700e; A BH B anan )5 451
a0k A A LI FEBE Y
# A Hiuetn A Roche 58 PUAR, cTaT, Abbott Axsym Tal ADV, Beckmann Coulter Accu cTnl T il

FERR S I il il BAE 2 ) P60 /N

APACE #f 5 cTn 247

B O ENUESEE A (cTn) A& B %0 2

W RS, SUSESI A, 2, 3FI6/N

B B E PR ME(ROC) I 28 B ] T e cTns 4631

W P T AT A I, DY AR R AL AN — R v AL
o Abbott cTnl-Architect

Siemens cTnl-Ultra

Roche cTnT-hs

Roche cTnl

Roche cTnT gen 4t

0O 0O 0 O
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| APACE Wt 574 T Zifhc Tnfsdl

LoD 99th 10%
pg/L perc cv

»g/L g/l

Abbott cTnl 0.01 0.028 0.032
Architect
Roche 0.01 <0.01 0.035
cTnT gen
4th

Roche 0.002"1 0.014 0.013
TnT-hs
Roche 0.10%2 0.16 0.3
Tnl

Siemens 0.006 0.04 0.03
Tnl-Ultra
LoD= i | ; perc=

I LA

RIS R G A B E il He 4 R e AR

Bio-Rad Liquichek OC samples
Table 30. Liquichek internal QC results

Method Evaluntion site mean results | Blo-Aad quoted values

Level 1 LevelZ Leveld |Levell LevelZ Leveld
Lo L

e (T ——

Abbott ARCHITECT | sz | eos | 1eas | Hot quoted

Bayer ADVIA Contaur | 13 | 80 I 260 | 1-0 -7 I 69 "5 -23 a-388
| o2a | 28 | ns |oz —0a | 2a-35 | Be— 148
I o9 I 23 I &9 -02 o3 I 15=23 -50 75
| o2s | 28 | 78 |0z -03 | 17-26 | 5074

DPFC |I.-|.I-.‘L|L1'E .:’EUIJ - 18 I ‘.‘ﬁ !- 463 T | : Not f] ||||| G

Onrtho Viros ECI I 12 | 157 i 539 ;O'ﬂ 14 I 122 188 I 480 - 680

Noche Elecuys 1 | 014 | 11 | =28 |oov-o0z1| ov-128| 18-35

Tasoh ALA | a2 | AT-T | =120 :J-‘, 564 I5P° 750 I:-‘20

* Excluding Roche Elecsys |L.ﬂ|||(l i . . . .

t Troponin T method

WrUEAL R Troponin TN A H 83K
B =B A AR

B R HEENSETEE

B R EENYISE

B R A HENTE: RELSS X TFTroponin IHE
BEEE, FAAERMNERLT, HEERMRERS
= H R & £ PR

B NEHIEIFFER: Troponin 15 % 4% & H Rk ERF
BRI, TEARMSAING EERR

B SR Troponin 1A MTAEMEEEEAN B2E S £
3

Puateghini M. Gl Chem 2002 48/6, 809610

R AL ] X LA 2R 8 TSI i s SRR i R

W AR E cTn LRI ZK P HT 68 Y BR20f% DL E 253

B TR e S BEE R AT B R PR AT IR
X5 R TFHEERALA 5%

BT SRR B TR TT B BRI EXN B AR R
R, RARBRANEE DA IR IR

B FcTnl MATTESHE, EEMLBREANREFES
™ B R -

Datta P et al. Clin chem 1999; 56:2266-69.Tate ], Ward G. Clin Biochem Rev. 2004; 25:105-20;
Apple F and Wu A, Clin Chem 2001; 47: 377-379,.

I [F B ALE5 B B TA  J ¥k
K LSS 8 B IREERI A FAL A

L Can b Spexcific Regmn Mo Stabile Regron. Ctovrrinal

rln_‘ihh Wva.ﬂ 3 [ [w0 [ [ e Jam bes
:.. & l
etk forerce . I . Bl

AscuTnl Bindina Reien:

Lisisen Binding Regions
AxSYM Binding Regigns
Barywr Wi Tl
Architect and new genargtion AxSYM
) cobas’

Troponin THFEERRE—,
M Troponin IEEREERR

*REARE AR AR R4
«Troponin TR TnTE — M FEF RN
+Troponin 18 ZFIFFEFLR :

-BENNESHR
ERSEKR

“Troponin 159 R 2E 2B E UK A BB |

29




s

REZ TR EFENR

NT pro-BNP/BNP

DR

SIS
2017.5

CK-MB WLERNLEE FIThES
Myoglobin JikAR:-4=]
hsTroponin T EENEEAT

RIBRE CHTENSRRKD

Digoxin W F
Digitoxin FEHIEE

é!,

) REMSRER

) ARG RERE

TITLE SRR )

g G ERY
HF?  BAE? H

: g AR T 522N
RAREIEAT

o -FTAEEARES N ERRKIRE

o TR ANEN S, WEMEHRERNEELS
AR .

o AT B RS TR RZERKRE, (B8
T B RS RIRTRAN RS RNE
2.

T SRRk R B EE NS

ZHERIFR:

X R B AE AR SN AR AR TR TR I X e PR A
55 R R R B 8 e AT R s

BRI FBEF IR

I1SO 151895R 3¢ = INT =K ©

5.3. 1. 4 WEREENITHREHE
S0 I PP TR Y, ) 5 S R £ L H fR AL AT e

6
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I!!!!!!!!!!!!!Eii;;ggglllllllll I!g!!!!!!!! —
IREBYITFE |
* GB/T 19022-2003

© GB/T 19022-2003 (- 22 Th R — — -3 52 * ISO10012:2003 |3
Fa % A B A ) £ § ' —E
= - i e —
o un e Rl s <&-{=]| =
o IR ERIN, DHFENERENTIESERE gl =S
W AR g :
gy
o RFHAEN R A KA (caribration) AR & BT |
(verification).

BN LR (IS 200d) %ﬁiﬁé@ﬁﬁ (|so%: 003)
]

Calibration

METROLOGICAL CONFIRMATI

w

w

o

(=]

o

a P— e
stmmartar™ 45| vessosans e —

= E jobraprnred o ot

o N

S : ; T

< )

b Adgant or ropaks | [ ]

a |_tosrsticaten

L

g } ﬂmwﬂw—;m

Slg —

e —

= M

[Ls ] - o (e )

WS/T 490-2016 e Ak 1€ 525 3 2

N& IR I
e - ° 43T BEV K ()
= © AR R IR, R R
O wwmxEx PSRBT (RR) . B
EoRE RED K.
- I o FREMERMF IR, ELMAE. v . o

FHERRBAETRE RID WHERFTEREHER,
ZHYY/T 0654.

o WFABBREEEIHI——YY/T uss5.

31



PN

BOREBH (EITBIT TR

CERTBH B EFEIES

YY
S AL L T ol

* YY/T 11552009 (& B3R RIS

ELLE SR S

R ER (HHERRME )

° BRI B BFIIICR LD

o JJF-XXXX-XXXX (4 H 33 i B R 658 2 i (ORHERLTE )

® 2015iE R RAS

YY/T 1155-2009

R X RE R R EYE (tosT, BEIR@IELIT)
SRR ENE (RfE<0%)

HAMEEEMHE (8% -
SRS EErgi-pic]
(RAFHEABBEMIRELEEN, r=0.99) TTF

BHEERE (<10%)

2015.08
7 LRI ER L, BrERE. BREE.
R X FEHMEAEE A BRI EBRAMTE .

moEuyFER (CNAS-CL38: 2012)

53 LEHEE. ARNER
5304 P N ACTE N R kY S A A A R . AT A AR . I LAY

R er NENGEIE QIECBEVTEE v U RS SISy N o8 bt B TR/ i 1 o
o R R R AT B - 43 T RS A SN A £ AR ERME R T £ ONAS-CL
201297 09 11 13 1% 2014 104 11 21 (18 1 kil 2003011 11 01 (1%
CNAS-CL38:2012 W4T

31 (M anEEE R |

B TR (RETIRE/SITARIER)

AREE  # # R

%t # # v

BEARE v # R

HANBESHE v v v

BTG # # v

MEERGHERE # # #

RIMES # # #

...... # # #
[ [ e
V SR REEE -
# ST RIES —BUENERGEBRIER BT

(dnes

[(EEmE  |REmAD |GEEE
| TR S S B LIFtam | LIERir | RS T

| MR RGERREOE | DR | DR

[TREREGRE | WERE | AER

TORERGE. A BERIER [ AEARRNNROEN | DARR | AEE

%ﬂg%‘igi aim‘)m A@ A NEREEEEN BERE | EREN
YY/T 1155- |BEEERGREN s | oees |
20098943 [EREERREN | WERR |PAER |

HHE S
AR FAIEERISE MERR | AEF

FERARR ENRE
BB RERN BWRG | Ea0ai

FANEERE BNRGE | Ewam
AHRREEE BARGE | ERE0
BIRNEIEERTE BHRE | EREL
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Q LA DGR

Q RS R

%-cm’z:zmz § =

* 5.3..7j) AR &R R R R IR

o EEKMERSE (calibration reports) Al (B) KHFIEH
(verification certificates ) , B HAH, BE, 4F, #A
B, EZEE TREEM (8D BIERHY.

TR ITIEA R

S———

ORE n_f.'u!.;__m_ My
PARTICIFAYIG R

WS/T 490-2016 WaERTL 528 R
IRCEIEAT

° 4 3B IREEEYAE R (4)

o FEIFKSAENMTOGRI (KD BT, SLRENSE
YY/T 0654132 KM T REBTEE, STRNEHH
Eift i BRI REIRIREAT PN, FERME FIRMEME
TR FEAR AR BIE R T H S, RERFAYY/T 0654H
ER.

o M TFEBIRIEEESHIT——YY/T nss.

AR ReVAER F R

ARCHITECT.
2000;: ZEMREHITNE

=PIl
TEFE12000gp 1% IR & N B AP HTIT &

GIEH1 TAESRSA A & RSN

OB HE
(X582 §:/2000s% BRAR:
RIS s LTS s
g Rl =R il e BRER
FRAE 15-30°C 25 Bt
BRSSATARE 10%-85% 53 Bit
PREER (200-240)+10%VAC 216.7 it
R S SakF o
RLEF RS Wk WSS ai
a3 E¥ E¥% it
i E® ER o
fERAR% E# E¥ ai
B b BRSNS R BAR LT
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l' ~P?I1

a]

FEIE20005p 1% R IR & N B R FIHTIRE

FHICOMINLUE , FRREEL IR rags il R ARM KB o1 LN
HAESABNEE 5305 §= ;ﬁ.ﬁm;‘e Check— Manual BARE—F8  WREEK: 7St
TE—REE(E , MIEATIEIFL0 |Zove auxn Bxe| GRax | BATE panet RARACC
Process Path
AV s = = E/ \ - [zone 1 36.6( 36.4<--->37.6
o8, HERXESRIMENE i
Zo“#g ;. 36.8 36.4<--->37.6
B R Xy ¥ T bones” s 36.4 36.4<--->37.6
REHEHIRERYE | AR s
rocess pai
ﬁﬂgiﬂgﬂ&iﬁﬁ;{a ( 3700(: ) Z(’l;eﬂ"lE 36.9 36.4<--->37.6
Process Path
t().S!)CE)\J:;‘-EI‘—W° Zo;emslx 55",‘ 36.8 36.4<--->37.6
Process Path
Zone6 4@ 36.6( 36.4<--->37.6
Ressers Co
eagent Cooler
BEEY , SRUBURER ettt
/R » B RNEHmE) can Process Path Temperature AMSHERABN, 3677
Pass#
RS0, s UL ERMAER000SRA A SR SRR SR

TEIE12000gp 1% IR & N B AP TR &
FRNN1400ul ESR7KEIREAHR, I ———
RERFFEISIRVIF , BRE—MFF 57 fim ampie o
WER, SRELSARVIIMEEBIRIT |7 viicy watpie s | seas
BA—MAF  BHAS—IRVIE, Do s a3
HENMRES MRVINERERER , [ai——a :
HERVIRASHMER , WER0E, |1 tus | e [ w2 T8

9 812.2 860.6 484
SRR | BEASTBURSOULAERE D oo mes | e s ;
W, SRNEENFITA6ULE51ULY [T are T e Y 2
8, BCVERANTFEF10%, DR e T
26

~PBI1
FEH 2000615 R IR & N BB FI BT AF R
HERRERS , FRERE
EORERERRIIL10E | 1R

TEL0 W5 RRAR]

BME. 200050
IRSRERN (HBsAgREMRARFRA R MM

RRAR:

ERER, FRERR. B | s |yl | s | antine | adon | o | st
ERER. AIEEK, 4K, lw—mmw)| 380074 365379 | 37237 001 001 001
EIE%ZKESJ”}H\F\??S_gE 5 Eﬁ*ﬁ |5 —#(RLU)| 1617.43 1690.25 1633.51 0.01 0.01 0.01
{)‘(J:i}n\u’—t‘EERLU{E l ;j\:j&?i-sgﬁi)ﬂ\u [R=g(RLU)| 5334.89 5595.55 5539.4 0.01 0.02 0.01
[ mARLY)| 9163.81 8544.96 8837.37 0.01 0.01 0.01
E“ [SHM(RLY) 60837.12 56547.37 58196.2 0.01 0.01 0.01
9% (RLU) 16150.798 15206.384 15586.036 0.01 0.012 0.01
An 16150.798A, H B R REHRLUNE RIS H
15'(1‘5"1 s K
R o

7z -2
o e 2 1 —
FEIFI20006p R EIR-E N BE X FIWTIRE
FH12 SifEEtE
(BEF, 200058 BRAR:
(R QAN (HBSAGH IHR)
aa as Rkt R BRER
: =
- : o
obrix B o2 o
[T -
: =
: =
mog 3 o2 =
[T P =
R hniad -2.74% Figit+10% a
: =
: ,,,
=g o p o =
Bl 0.236666667] a
[r— -2.74% T E10% e
. e s
X
b
29

=PIl
TR 1200045 1% 8 IR A P2 RSV ATR
HE1L
MFERERS , BEN =
R 5 [RANRRIERN (HBsAgTMMIEE)
208, HEBSEM (V) | [_om —
CVIBRRNFETFT 5%, : 2
S SRS
sy
S SRS
& =

a<
TR IE20005p 1R TR IR & N B A FIHTIR R
KRB N2 B R0

WE13 ik

M EPREF AL T IREER | A BT
7 2 .. [umme. 20005 BRAR:
M T IR RIS LM IR RIR (HBsAGTAF24 )
LUBIRRRERLE D SRR 's(:ﬁ;*%u amE | WRez | WEE | e
vl
BIRENERESNEIR. HE L aseo 1 903837 830055 933308 8890
5 o P T5+75) 05 47080 446779 448274 45528
BE (y) . LFEBERE (%) 75 b ceon 01 99942 1008 1010.18] 10058666
V)i . 5 B5 (30+270) 007 693 68.14] 67.75 68.406666:
TR DIWEERSE (vi) A b4 (30+270) 0.001] 633 676 6.7] 65966666
@QE*&}%’&@'EH*E . i.l_g XA (20.99) 0.99985061) BRER st

¥ 25, 3T HISHERK, 45H35MHE, SThASHE

LMERIFRIERFE (1) .

Yi
P+ BLE RIS J9Y YT 1155-20007F 1 X I G A B 2 1 N AIE—2 F1 ) B G S B X
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! EOCH E Cobasix & IR &5 N F AR FIHriR & 7]
T ADVIA Centaur XP & #c3&iEF2 5
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2508 Lol ey o508 Ll e

2511 I8 et 5

BRIV BRIV

i (L PR

UL iR WUN WUEE 1/3TEs 1/4TEa LMTE
L] L B CEER
L8]
2501 LAy LA 7615 0 150 37,61 2501 WL e - BT 50 100 00 2017
(ug/L} {ug/L}
2505 AR RN (11/1) 1,00 8200 91,00 . 00 54, 00 1305 LA - (L) 100, 00 100,00 100, 00 100, 00 0,00
2600 MUEE 53,38 Ba.11 0,14 0.x &1 WU ER 0. 6 8029 .49 96, 43 .29
k03 MSEA-T % G032 SL.u Lt L 0 WIEEA- (T 50.00 75, 00 695
251 HIRWSEA-] 2512 AL -1
5 P J :
N R o B B OWEOT 100, 00 6667
2608 HRCEP

28408 cer

2511 FIRF R 2511 SRR
251 AR I Em

36




JUAS 2 S 2R G 5 X B

L D /L #Y1 uL
LLEA 2 R A ke i1 X
20+,
The precision of assayis <. 7.5% Total OV for concentrations > 25 UfL and 5D A ovesT
Ck-MB{u/L)| 5.05%-
< 25 Lfor concentrations < 25 UJL « 8 evsecs. 7o 25
. Hr cvseeaa
CE-MB[ug/LH assay precisionis < 10% total OV for samples 2 3 ng/fmLs 3.54% 204
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[ @En. ErY BT BT
CK-MBu/L} NADP ¢ {is IFCCs ERM-ADA55/IFCC %&“ nnﬂﬁ A nDnW B ﬂ%w G
PO e — AR, | o manulactured g MLy 300U 10-20000L 35U
haghly purified material.-
HyCRP. ERM-DAAT3/IFCC CRMATO: CRMATD: CK-MB(WL)+ 0-300.0 Qﬁ/m!*’ 0.1-300ug/b: 0.18-300 Qﬁ/\-‘
X _ I Internal standard manufactured using
RG] RERRSECES: | SWETRINE] o ey AP | 00t mefdl 008 80ngl 003156 gl
S8 ALHARES N s kel b ot NOEE | -L00ngk 0-4000ng/mls 31000 g/l
gl - EFENIERSAER- | highly purified material traceable to
NISTSRM 2021, e 0-50000 ngmle 0.2-80me/mle 0.006-50 ngmle
. Internal standard manufactured using
o TR IR haghly purified material.- HCYo 150 MU ¢ 0565 W/U

TR EM S 2 XA S DL B2 ik E SR VS 7% [X [
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R e = e K], BRI F S IR P RH A kA . e
CK-MB[u/L)- 113 \.:| (<25UJL) - RA: <24U)L: 7.25: S5 IE T 18 RN, 0 5 S R
CX-MBlug/L), E HREARMaK. i AR
0.6—6.3: EDTA.55.0 ) * Reference interval: ZH X, NT5% LRNSET
HSCRP- . 5% (=05 mg/dy- <lmgiL- ﬂiujn,:ﬁul’zjﬁ W2, Wiiz% LRSS TR,
ngEes | = ":“';-.__""' F <110.
T 0.01-0.05- =0.04.
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NEBR ¥ PR A EESER
* Reference distribution: ZZ3tiH, B SHHFEA (& % + ]
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* Reference individual: S5 AMA, & BRFRAEIE ST [ 4 ]
FHVERL SRR SN * % B # —
. R;BrenceIlr?i[tm;;wﬁmﬁﬁggﬁ;fﬁﬂggﬁ% FY YT
P AR 1714 L= = 8
S n i PEAT R L
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{33 0 LG 7 25 A 05 B 1 e . R
* Reference value: Z#(f, WIS W SHMER e e (2 % m]
EEEAT LS B T A 2 I E . -
J|§ X X ru1|
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10.5 10.6 10.7 10.8 | 10.12
WBC (10%/L) 5.66 / / 14.06 | 9.19 /
NEU (%) 67.6 / / 89.9 88.5 /
PLT (X10°/L) 183 177 159 158 147 203
Cr (umol/L) 87 99 114 99 93 91
ALT (U/L) 131.5 / / / / 134.6
CM-MB (U/L) 82.6 53.2 24.5 29.5 18.4 /

!_L His

» HPEERTE]: 2015.10.14
- BEFEMID. W, KSR
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BREMSE, 1LEIOR/5, #3F.
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¢ 0 0 0 0 0
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Cardiovascular Oncology: definitions, mechanisms, diagnosis and

treatment strategies for cancer treatment-related cardiotoxicity
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FREQUENCY OF

CARDIAC TOXICITY OCCURRENCE®
Left ventricular dysfunction i

Left venuricular dysfunctior

Left ventricular dysfunction

Cardiac ischemia

Conventional dose Cardiac ischemia

Cardiac @ b
QTc p on Comim
QTe pralongatio

Intermedi

Conventional dose

Conmn

Uncommon

BR>5%, PEH=1-5%, FHEL<1%
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AR IR0 3 T G ML 537 9 o SR

2014 NLATES

2014 MICE
il _fad i

Refner 2, et . Eur Heare 201 Jul 3201411765818, Stane N . A Coll Cardil, 201 Jul L9025 % B) 2889954,

ASCVD :EBAIEXE T IR EEER RS

ASCVD ['askvd]
Atherosclerotic Cardiovascular Disease

Raised from 2013 ACC/AHA Cholesterol Guideline, and included in the Webster
Medical dictionary

2013ACC/AHA:

v RIEEIKRAIE

VILIVESERIESE

VREHRRELRE

VKGR EEREA

v ENBRGRETEGIRIERIZZRELTIA (3ilf)
VHNBRBRRFERMEEEAR (Hi8 )

Stone NJ et alJACC, 2013, doi-10.1016/jjacc 201311002

ASCVD!

HMERINEAIERS | BROBEROES—E

EiL WHELR RN
2013ACC/AHA TSI
s (Pooled Cohort Equations) e SV ST/
i hamRiF53. POOLINGHAB! m?@ﬁ?ﬁ}@%ﬁ"ﬁ%
= raminghamRiFS. . o>
2014 NLABEARRE Framingham KBRS 5> KIBASCVDSHR>45%
2014 NICEMARHER® QRISK®23¥5) 10£:CVDRR>10%
2016 ESC/EAS N o
st Scorei4; 10£F CVDRIS: 5%-10%
2016 FEIMARHER® LDL-C/TC, BP, RHfthASCVDIEIRERE N 104F ASCVDRIA: 5%-10%

Sione U, ¢l J Am Coll Cardl, 2014l 16405 P B)2889934
Jacobson T tal') Cin Ll 2014801

oo S ot s B 2014 o 1734051558

Cotapano ALt i ot s ). 2016 g 27 i ohy272.lEpu ahead of prn
AR RIAIE (2015 TR ) cHEERACE: Z01631010/557.953

TRLHER : CHD, MI, CHDSHEET
TBASCVDHE : MI, Zih , S{CHDEL %R SEHFTL
KHBASCVDEE: I, CHOREL 2l

MASHHEIEXIFEASCV DR R HREANSE LR RE X

= 2014£5FHeart Disease and Stroke Statistics#IER ,
A TR, NLASERSIE | MM/ R ERNAALR?

E+ERE , VDR

o o 020

ol CUDT il —a=CHO

al. Circulation. 2013;129(3):e28-292.
Fmabion ot al i G Lipidol. 2014 Sep-Oct;8(5):473-88)

FEHIRMASIERIASCVDRBINS R | BBFRIUSERL ARE

BERE

TGRS MASCVD: HIEACS. el
BintEA . TIA. ShASRKIREEILR S

, MEERARMRE, HROLKELUR,

LDL-C> 4.9 mmol/L(190mg/dD) 5.TC = 7.2 mmol/L
8 mmol/L(70mg/d) <LDL-C < 4.9 mmol/L(190mg/d)) 3 Immol/!

2mmol,
10FASCVDRIARR>10%
i 10FASCVDRARE (5%:9%)
& fa 104ASCVDRAR <5%

IS

i (2016%451T/D AIHIH 436 2016:31(10$937-953

MAEEEKFSEDS

= BFRETFASCVD —RIRBIAIBIRARE.

(8] ASCVD —4FiBs A B¢ A &1k FA0 5o 4B A [mmolLimgia]

TC LDL-C HOL-C 3 -HDL-C TG
< 2.6(100) < 3.4 (130
< 5.2(200}) < 3.4 (130} < 4.1 (160 < 1.7 (1500
= 5.2(2000 B = 3401300 B =41060E  =170600 B
<62 (240) <41 (160} <4.9 (190) =2.3(200)
= 6.2 (240) = 4.1 (160 = 4.90190) = 2.3 (200)
< 1.0 40)
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ARTHESANE, TARMYENGHENAN
WM ASCVD S

E.A: S E R &S 1 B A1 ) LDL-C = 4.8 mamobl 8 TC 3= 7.2 rrar
mlHE' ':'@ﬂ(q:ﬂ]#'%tﬂ““ }g t ; n:;a-: ‘;‘ : -..-.::.t = LDL -r)<-| a -.::\ W31 menobl = TC<7.2 mimol
= L5 & 40%
1L
PR ARIR T HAESFIEIRRE 2 FHE&E, #1510 T ASCVD ARAK
SR AR ! e
]mEE | M = :é.-sux.r.,:u
 HmSEm ERE RERTFRRARNONES o T o
BIREAR
< HESEBOA BRR. FROKASNSS. R RO RN G NEAEAR
: : i m MRS, TXHEM
g MAFES > 100 mmHg BME = 28 ki’
E = 6.2 mmolL | 200 mg/d W
HOL-C < 1.0 mmalL | 40 makll
VRS AT IR RIARME R
L]
« LALDL-C HEETHUES (13657 , A JHEE ) . j_ B, 558

* LIdE-HDL-C /2R B TFHEA ( I a 3877 , B IIHE ) .

) ASCVD fB4 A6 LDL-C/ JE-HDL-C &7kt

BEFE LDL-C i -HDL-C
. $iE <3.4mmeol/L (130 mg/dl) <d.1mmol/L (160 mg/dl)
-y <2.6 mmol/L (100 mg/dl} <3.4 mmolfL (130 mg/di}
HEmeE <1.8mmollL (70 mg/d <2.6 mmol/L (100 mg/dl)

 EECES RN BRI D0 Preriona iRk, ATIAR

J :g&;m.&%mw AAMEEEAAREARN, ZBHTHRLDLCARSMBEI% L5 (1R0%, A

= 2016110 “HgE" Bt , TEBKNAFA ,
FRRMPKRIBESABN TR, KE—H
BRAERIFE{RAE TE5520mg gn

= 2017 ASEMAE :

TC 4.8mmol/L; TG 1.9mmol/L

HDL-C 0.9 mmol/L ; LDL-C 2.7mmol/L

- BERBKROEN REOBA
= BEMISENRE LDL-C 1.8mmol/LIATF
E P

e

[-]
<~ B, 48%
- BOEREIE , ERARESY , E
AR !

= BINERERSE , WAL ; 5&170cm , K
=108kg

= 2017 2[MAEHEES :
TC 6.5mmol/L; TG 2.3mmol/L
HDL-C 1.1 mmol/L ; LDL-C 4.7mmol/L
- BERKROEN BREA
- BEMEIEERES LDL-C 2.6mmol/LUT
- o

e

& i, wn

- ENBIE, BRESERE
 HARIE , §5170cm , {KE60kg
= 2017 3MAEHEES :
TC 63mmol/L; TG 0.8mmol/L
HDL-C 2.6 mmol/L ; LDL-C 3.7mmol/L

- BERKROSEN EE4
» BEAEEREH LDL-C 3.4mmol/LUF
4EHDL-C 4.1mmol/LLF
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» MEMBRES

ACS/PCIRUfh TERMIATT : "REI" "AHIER" (hiTEER

2011 PCI H 24 1,A/B*)
SEPCHEE 1 CIARIERHI R TIHEEABER AR (1, A/

FTEZSERINSTE-ACSEE , TiCREBERKFEFARER
B (1-4X) FGMTIART (1, B)

20 FTERRSMEMSTEMIBE , TCHLIBERIKE , NFARER
ESC STEMI #gi5 3 HBFFIRE AR TIAT (1, A)

_ AR BENSTEMISE AR E S TiAR (1,
ACCF/AHA STEMI #5855 4

)
)
)
]

1. Levine GN, et al. Circulation. 2011; 124:¢574-e651

2. European Heart Journal (2011) 32, 2999-3054

3.51eq G, etal. European Heart Journal (2012) 33, 2569-2619
4.0GaaPTctgl Ciryiation 20131

* A-ZRIMBTTAIEST | B-Z AU TR

TBIEESIEE | KEBRMM TIAT A BIRERFECVEY

2013AHA/ACCIEEEZiA T 5 R PRSC AR

{71 MIRACL! PROVE IT2 TNT-PCIIF4E3 rr B AT
FEEHOSEIEQE | SMHECERFEENLE | BELSBESPCES | @ JOLENAL of MEBICINE >ﬁ§&ﬁh‘l’ 5 AR EEAELOL-cIBE
NiEEE St & i 50"#%%;1? 3T¥40 80
7. mg—6Umg
AR 7EZ®80mg/d S7EZ®80mg/d I7EE2Z80mg/d vs I Tabla . i sccarbeg i I EF A AT 20mg-40meg.
! vs ZER vs Ekft;T40mg/d 210mg/d Chelmtars Guideines. g* Eﬁggﬂ&gﬁﬁ]l¥ﬁanL1u
o g ety st gy 30%—-50%| 3T
BRI 41B 2% 4.95F T ABST 10mg—20mg
[ e R - ‘iiﬁ{ﬁfmﬂ'&ng*wmg
] i ] ] hndste mhar by s ooy ZE & fth 5T 20mg-40mg
B 16% 16% i 21% [T, S p— « 4 45T 40mg-80mg
Ncrmdod scammton, K0 3 8 Ramisan, s g s &b 3T 40mg
-\‘|\==oma'j,; - Pe0005 o008 - ﬁm‘x"ﬂ“ﬂ.ﬂ’::{:‘.’?& iy LT (ER) 8omg
1. Schwartz GG, et al. JAMA. 2001;285:1711-1718 . .
2. Cannon CP, et al. N Engl ) Med. 2004;350:1495-504
3. Johnson C, et al. Am J Cardiol 2008;102:1312-1317
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i S, 555

= 2016.11(H "B Bt , TEBKNAFA ,

FRRMPKRIBESABNZ R, KE—E
BRAERIFE(RAE TE5520mg gn

= 2017.45E(Mf8
TC 4.8mmol/L; TG 1.9mmol/L
HDL-C 0.9 mmol/L ; LDL-C 2.7mmol/L

= LALDL-CHEZESER ;
= I TESIRIRANGE

Enn
-
g B, 328
= HABIE. FERFESREE
= AR , 57/5178cm |, {KE75kg
= 2016.10MBEHSE : AEMN
TC 43mmol/L; TG 8.2mmol/L
HDL-C 1.1 mmol/L ; LDL-C2.4mmol/L

= LDLRIFHDL-Ciktx ; LAEM=EF=mAE ;
U I??“ZEH:?JB%EEH,E_E | D EERR
BRRE

- BERRSEN iHEEY o - BERRSRS [ERE
- BaWIHEIFE LDL-C 1 8mmol/LUF * TR AR, + BaWIEEIFE LDL-C 34mmol/LUF
3EHDL-C 2.6mmol/BAF = ) = Y EE
ESlapn gk
"~
<~ B, 48% * IR L MESRUAYEATIS 9 TC, TG, LDL-CRIHDL-C. EftMmASTREANApo AL,

= FEREEE , BIABIMIE
= FARME , 55185cm , {KE84kg
* 2016.10MASHE : BRI
TC 6.2mmol/L; TG 3.4mmol/L

HDL-C 0.9 mmol/L ; LDL-C4.1mmol/L

- BERRSEN BELE
+ BEMIEEFEA LDL-C L8mmol/LUT
3EHDL-C 2 6mmol/UF

= JAfTBLALDL-CHEZERR , IFHDL-CR

2

= B TIAT | LB ARG SEEY.

Apo B, Lp (a) HIIGFREIABMMED BaZEIXKE,

= KIEASCVD RSB RAVAESRE TR EHE 2 MAES AR OIS, MAgAEK
FHSBIREZERT ASCVD —RIps BinAR:.

U EE?EELDL-C7J<¥4'E73II}5P§ASCVDEB§E‘]§¥ FHREEA | JE-HDL-C aIfEARETR

- BiEAr BISERIME : tREEELDL-C<1.8 mmol/L ; & fE&LDL-C<2.6 mmol/L ;
FEFAEEELDL-C<3.4 mmol/L,

= BN TEEY. RSP SREE AR EMER EARREAE Y. TR
MR ERE KA RS E RS ERHR MEERS SBISZOMMER AR | R
MERVFIELHHY FRRAL,

= TICREFHADWET | IRBHEHIRafsEEEs=.
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e RRRmEE [t RERm T

20134E 2 EACC/AHA M BE$E RS

BYELDL-CFIIEHDL-CHEFE B #71E

* 20134EACCIAHAE T BGH T BHBKBAFTE L1 Lo i B 75
(ASCVD)EY—4R . — 4R FRBHHEFLDL-CEIEHDL-CH & B AR

= HE T RLMRITIATT A4 AT AE A B (ch SR B fR T ET)

FREEASCVD

MAEFSEEPCHER R ERIRGEIRTS
-ﬁ;}??;h-‘

uy .i e

sefemicsrole

g chemia cogangrene:

* BElBkREEG IRk TR, HDL-CFILDL-C ) RISEMBGRHIEURERR | Tia)
lﬁ@ﬂﬁw

Journal of Clinical Lipidology (2014) 8, 473-488
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20174E5H

@ SRR LIS A A

@ R 9 2 TR % A L

@ G B BT

R ORI AERELE

LFRIBETRREEHIIBBERIERRS | SR/ Lo HmTER |

T i BORT [ ATATE (BN ) |, DRERER, LUES
B R IS AR OB RGN,
ARk 2 FRILISHTN EIE |, REIE 160/98mmHg, IIRZSART ]

T36.5°C , P96 R/4y , R20%/%> , BP149/87mmHg , Eftak M5 ]

ERBRE B k" RTANLEEYSE?

T T ——rer—

SRR N 2010 T

ACC/AHA FHHASCYDRIZIE NL 2016 ESC zomwnmsamrem

ER¥aTiER2 ST LDL-

TEXASCVD ﬁ—:E}FXASCVDAﬁ T AREIHERARREABSEH  HDL- Cf) mﬁ

RFLDL-CEtHE #2tiNon-HDL-CRILDL-CPIY  SBKHIERAT LSt SﬁPLDL C. 3EHDL-C'EMEKFE"
SEFMASIEIR FEFRER

S TR MRS

Lol Crton 0842012905 Sppi 1tz
Tiacobion, T o 3 Jourl o il Lpdlos. S48
3, Qupano AL etal. Eur Heart J. 2016 Aug 27. pii: ehw272. [Ewb ahead 04 Dnnﬂ
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FBEE B

TC JEBEERS ; SHERAETUNAILOL-CEE

TG TREKX ;| HTCEEFER , BAERINERIRA

LDL-C LDL-CIEBRaIGREEIITERBIEAR | RASCVDRERBARARAEIEE
THEE (i

HDL-C HDLESIREREEEGEZIFTIECS | SASCVDRFRMERIER

Apo Al 1M;EApo Al AJLARBRHDLXF

Apo B 5Apo BEZERMLDLKT ; BApo BIEMLDL-CREIERIIESR , RRME+
FERZ/INTIZHILDL(SLDL)

Lp (a) TIREEEBERCKEIRIAER | (BHHRZ GRS, EHRSFEREF S
ERT . Lp QEIASRASCVDRIIR BISREE

4E-HDL-C EBEIREOBEER ; (FAASCVDRERBARMAMEIRATIAZEIT.

AL

s

{EAFramingham/CERFREIBE RIR ( 2,693GISHE | 31016041t ) | XLEERERIITOE (CHD) |, iFfE
ZRRILDL-CATHE-HDL-CKFAIRICHDR.

+ fER—3E-HDL-CKF , LDL-CHI
R RRPETCHRX

« 18R , TES—LDL-CKE , 3E-
HDL-CAFS5CHDRESIEIER

+ E-HDL-C4LDL-CRRMIRZ LR,
551 spal

=@+ JE- HDL-CRPL BT RISHITR
MNEFESRIE , MR R,
ik, CREIZER(CRP)REMEE
EZHERRN,

CHDERIRE

ImgeL )
Rk 130150 »=18)

LOL impidL} " N

A Carool 2006981804136 LDL-CRMAERH HETHELA. JE-HOL-CHREFRER
VARBOA el Ciclaton ; 2013,128:1258-1309

ML AR 538 7K T R0 5 V) s 32 B 3E ] T-ASCVD— 24 70
2016 HE =
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Malpractice payments

Malpractice allegation group n (%) Mean, USS Median, USS  in USS millions {%) 50 in USS millions
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Monisoring related oz ELEET 149663 BHRY an
(Oher miscelaneous B9 3 176781 L) nunn 0.4
Equipmentieoduct related 1872 0.5 128204 g 3002 [F:]
Intravencus and blood-moducts related 1080 0.3} 54011 127165 317 (03) 055
Behavioual health related BT 112484 65550 145 (00} 045
Total 006 0100) 313813 133750 110055 (100} 0.5

P AEEEXEETR ?
- g
. i _f%:h,lll
E//Qf

130



AEIEInS 2 2-3 %o
"IkEFRE" 54 : 5/108
CREREE :@ 2-3 %

eee ooe

IS0 15189: 2012

4.14.6 RETHE
1A LS e AT N R (DR DR A
St R, 1O L R B A T R, R i B O LI B

LPHE.

Risk management for patient safety in medical laboratory

1SO015189 :2003 ?
1SO15189 :2007 ?

INDIVIDUALIZED
QUALITY CONTROL
PLAN

AL B R

A Step-BY-STEP GUIDE

ZE[EMEQC 2 1QCP

€20044F, EECMS MCDCEMNEFMFHEIEH] (EQC) « &
MR AR BRI RERT, A ELR=RHE—
ERIKME, SRRl REREQCER.,

€20054, CMSHICLSIA{E, BET EP-233¢fF, 1 “H
T XURS B2 IR Sy = T B 4 )

@20144FE—2015FE ECMS. CLIAJFIEIQCPHEE I

20164 BUHSBURERH] (EQC) , WLALMIQCP

HEWRECLIA QCHIME

-
—

. AkEESE RKH LA R

131

Rigmanagemem is defined as thi€'Systematic applicatiof -
of management policies, procedires, and practices to the
tasks of analyzing, evaluating; cﬁmollmg, and monitoring
risk (1SQ. 14971).

o)

RREE: RO SRR, B
A TR ERIAERNG .

RAGVERRI R A Rk B M
A > B IRALAR S5 K T SR«

He ey :
H g




@ R4z & HCLSI x 4

> 1SO14971, Medical devices-Application of risk management to
medical devices. (EP22-P)

»i CLSI guideline EP18-A2, "Risk management techniques to

identify and control error sources”

risk management” (C24-A3)
> ISO/TS 22367:2008(E), Medical laboratories -Reducation of

> CLSI guideline EP23-A, "Laboratory quality control based on

error through risk management and continual improvement

> 1S0 31000, Risk management - Principle and guidelines
(S0 31010)

13

ISOITC 210 - IEC/SC 62A JWG 1 N 297|

ISOITC 210 - IEC/SC 62A JOINT WORKING GROUP 1
APPLICATION OF RISK MANAGEMENT TO MEDICAL DEVICES

Secretary; Wil Vargas
A iation for the A

4301 N Fairfax Dr, Suite 301
Arlington, Virginia 22203-1633
UsSA

Telephone: +1(703) 647-2779 Fax: +1(703) 276-0793
Email: WVargas@aami.org

of Medical Instrumentation (AAMI)

ISO 14971#:fk%

Report of the meeting of
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Application of risk management to medical devices

13-15 February 2017, Tel-Aviv, Israel

FROM REPORTING
ERRORS TO
MANAGING CLINICGAL RISK

Risk = Occurrence x Severity
R = 0] X S

A= FHHFE x LAEHA
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Each failure mode was ranked on estimated frequency of occurrence (0,
probailty that the falure would remain undetected later in the process (D) and severity (3, each on
a scale of 1-10, Human errors turned out to be the most common cause of failure modes, Failure risks

ere calculated by Risk Priority Numbers (RENs)=0x D S,

Aedisk = F4HE X AEBE X FTHRAZ
RPN = O x S X D
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Opinion Paper
Mario Plebani*

Towards a new paradigm in laboratory medicine:
the five rights

hane 11, 21,
and ml«n g

Laboratory medicineshould therefore figure as the “SR”
discipline, the five rights being hased on:

1igiila Ue

M miher explosation rn.n.-.u in

(1) Appropriateness;

(2) Personalized and patient-centered service;
(3) Focus on outcomes,
(4) Value-added, and

(5) Diagnostic partnership.
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CMS.gov

Conters for Medicarn & Medicald Services

Details for title: Policy Clarification on Acceptable Control Materials Used
when Quality Control (QC) is Performed in Laberatories

The Centers for Medicare & Medicaid Services (CMS) is providing clarification
regarding the policy on acceptable control materials, which includes: «
Acceptable control materials: Acceptable control materials will now include on-
board controls, i.e. ampules or cartridges containing the same QC material that
would traditionally be considered as external QC. « Function checks and
procedural contrals: Instrument/electronic function checks and procedural
contrals do not fulfill the regulatory requirement for control materials. «

Guidance for surveyors: The laboratory Director is responsible for the
determination of what control materials to use in his/her laboratory. Surveyors
will ensure that the laboratory is following its own established policies,
specifically its QC procedures, in the context of the Outcome Criented Survey
Process.




Evaluating laboratory key performance using quality indicators in

Alexandria University Hospital Clinical Chemistry Laboratories
Mostafa M. Rizk®, Adel Zaki®, Nermine Hossam® and Yasmin Aboul-Ela®

Parameter Total
Phase | Phase 11 errar

S0 S0

0.06 538 X 007

Wi BE A R BRI ROERB. RIRE)

Calcium

Chloride

Chalesteral

CK

cotie oy SigmaScale= (% TEa-%Bias)%CV

Sigma Scale= (%TEa-%Bias)%CV

Problem test |

Suitable for purpose I

World class
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Figure 1 shows the Westgard Sigma Rules for 2 levels of control materials.

Westgard Sigma Rules ™

2 Levels of Controls

Sigma Scale = (%TEa-%Bias)/%CV

Cause

Targeted
failure mode of Hazard

Samples 1. Incorrect tube
| . Inadequate volume
| 3. Incorrect patient ID |
1. Lack of Training &
Competency
2. Incorrect and
Inadequate staffing
| 1. Reagent and control
| degradation
2. QC material

L1ac
2, Instrument failure
2. Inadequate:
Instrument
1. Test algorithm
2. Delta check

Fig. 11. Steps 2 and 3: risk estimation and evaluation.

i i
‘Steps 4 and 5: risk control and implementation
Hazard Cause of Hazard Control Plan
1. Operator Lack of training & . Gap analysis
competency . Individual internal & . Competency scoring
external training . Incident report
plan . External audit
. Training palicy compliance
. Internal customers'
satisfaction
. Sigma metric
. External quality
assessment
performance
Incorrect reported HIV
test result

Measurand
- CME hours

2. Instrument  1QC (chemistry) . AQC Strategy

Test algorithm (HIV) . Revised test
algarithm

. Reflex test for
positive case

Abbreviations: AQC, analytical quality control; CME, continuing medical education; HIV, human
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Instrument

Fig. 10. Step 1 b: hazard identification.

Incorrect
Test Result

Three major contributing factors to incorrect test result based on risk priority
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MGH CLINICAL LABORATORY CALLBACK LIST
PR S & B

Critical test results will be communicated to a licensed caregiver within 30 minutes from

e Time e resurt is available in the Taboratory, Criical values that are reported to a

non-licensed caregiver will be communicated to a licensed caregiver as rapidly as

possible.
SESELE R 30min WIRERIEF A R

Courtesy callbacks/E-maiks are made in accordance with individual laboratory policy in an effort to
improve clinical communication.

Approved by the MGH Medical Polcy Committze: 04/2015
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Mayo Clinic
MBS

Critical Values and Semi-Urgent Results

Critical Values / Critical Results

Document Last Update
Critical Values/Critical Results Policy 2013-01-08
Critical Values/Critical Results List 2015-08-24
jEx :gu% lﬁ
Semi-Urgent Results
Document Last Update
Semi-Urgent Results Policy 2015-07-02
Semi-Urgent Results List 2014-08-14
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v Reduce Severity
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v Decrease Occurrence
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v" Increase Detectability
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Akiid = FHHAL x ATV X FTRAKX
RPN = O x S X D

Sk = SE R s B IS 1R

The typical approach described in the literature involves
forming a committee, mapping out a process, identifying
hazards and failure modes, scoring those risks, prioritizing the
risk scores, making improvements, remediations, and/or
corrective actions, and finally re-assessing the risks and
determining the acceptability of those residual risks.
--westgard
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FREI? )
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RM = 2W + 2H
Rask management atteraps to answer four questions:
1. Whaf can go wrong? (process mapping, brainstorming)
2. How bad is it (sverty of harm, especially with dorwnstream evets)
3. Howofien? (probabilty of occurrence for potentialemors, frequency of occurrence for observed errors)

4. Wht should be done to mitigatereduce the risk? (prioritizaion of rsks)
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£iit: HAKRLE ADVERSE EVENTS ASSOCIATED
WITH FALSE GLUCOSE READINGS

¢ POCT measurement of glucose using glucose

o6 POCT#& & dehydrogenase pyrroloquinolinequinone (GPD-

T ykmas i bl el
W ETETE e 82 reports, 16 (20%) associated with death; 46

= (56%) with severe hypoglycemia, and 12 (15%)

"m with nonsevere hypoglycemia(f&## m ).

e 14.7% in outpatients. Agents most commonly
associated with AEs were icodextrin-containing

peritoneal dialysate and maliose-containing
intravenous immunoglobulin. (G %:4) o
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Control
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Quality
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SEARBME (value-added)
MEFRE, tOREES

o PLEFE AL (patient-centered)
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Westgard Sigma Rules ™
2 Levels of Controks.

Sigma Scale = (%TEs-%Biasp%CY

The of L v Today

An Assessment of a Metrics for Analytic Quality Using

Performance Data From Proficlency Testing Surveys
and the CLIA Criteria for Acceptable Performance

S ——

on 18 2
Systematic Esror (Mulliples of a}

Sigma SQC Selection Tool for two levels of controls

http:/1 estgard gard-sigma-rules.tm |, 1QC ¢4 & vt Fo 1% #- 2
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iWhat type of error [randam or systematic) has been
identified by the 10C failure?

W hether the error is svstematic or random may be informed by dhe;
rype of 1QC failure observed. Table 3 provides examples of rypes;
of error that 1QC rules detect. Random errors may occur, for
example, due to 3 pipetting ermr or oo chamical variation,

detector variation or electrical mterferenc
should be classified as r 2 trend (a gradual decrease in test reli-;
absility) or a shift fresubting i abrupe change). Trending of
resubis can be subtle, thus requ

g, careful review of the 1QC

— \

iWhat i§ unique|to the situation?
Have new reagent/control marte
Has the system been recently ca

ials been used?
brated?

{What is common fto the situation?
i» Did multiple chemistries fail 1QC?
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o & ST £

MAS & 7K X 547 (mmo | /L, 2007)
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LDL-C >2.60 >3.10 <2.60

@ S T S B T
32 27 28 29 33 33 26

R 33 28 18 17 41 42 14
i 34 36 17 17 29 29 7
iz 41 40 44 40 34 34 27
HEEEE 30 29 12 11 39 39 20
#RER 20 23 27 23 22 22 16
ES: 17 15 23 21 25 25 27
RAE 11 14 7 8 9 9 5
hig 20 21 31 30 38 37 21
iBH 37 37 34 33 33 33 11
ARk 4 4 9 8 5 5 5
—k 14 15 58 54 11 11 25
sk 26 29 27 26 2 2 10
BE 162 159 140 130 121 123 35
BHBER 39 49 28 28 31 31 -
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RESULTS—Imprecision data based on 4 frozen serum pools showed total CVs <3.7% for HOL-
Cand <4.4% for LDL-C. Bias for the nondiseased qroup ranged from -5.4% to 4.8% for HOL-C
and from -6.8%to 1.1% for LDL-C, and for the diseased group from -8.6% to 8.8% for HDL-C
and from - 11.8% to 4.1% for LDL-C. Total error for the nondiseased group ranged from -13.4%
o 13.6% for HDL-C and from -13.3% to 13.5% for LDL-C, and for the diseased group from
~19.8% to 36.3% for HDL-C and from -26.6% to 31.9% for LDL-C.

CONCLUSIONS—Six of 8 HDL-C and 5 of 8 LDL-C direct methods met the National
Cholesterol Education Program total error goals for nondiseased individuals. All the methods
failed to meet these goals for diseased individuals, however, because of lack of specificity toward
abnormal lipaproteins.

Percentage of results within the NCEP total error (TE) requirements for a single measurement of each
patient’s serum.”

9%HDL-C results within -~ 9%HDL-C results within ~ %LDL-C results within ~ %LDL-C results within
Denka 100 921 89.2 85.2
Kyowa 913 9.2 94.6 85.9
Roche (Kyowa) 973 9.6 919 110
Sekisui 100 9.4 100 911
Serotec 946 86.9 913 5.3
Sysmex 100 89.8 86.5 k]
UMA 919 839 913 156
Wako 100 145 913 814
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FETGHK EE>5.5 mmol/LIf 1243 kAR Arh, AR[Al - B D _E_F
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HILDL-CIERT, AFEJ FKAFAHEARIF AR s -sa - - W s
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P SCTIAEILAL, BTLUE A AR RTGRS T
LDL-CAH FAS Il 22 55 5 45 F AN R 0.1 S0 —80.30 - 1647 35 148
196.8 -96.75 -9 11364 -384.94 —113.88 89870
516.9 -273 -8.85 - 0701 15659 101653
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Open bars TG <0.94 mmol/L ; shaded bars TG 0.94 mmol/L to 1.60 mmol/L ;
striped bars TG >1.60 mmol/L The solid lines in (A) represent the total error
goal as £13% from the RMP. Note the total error goal becomes larger at HDL-
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calculation for (B).
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Definition of heart failure :

HF is a clinical syndrome

characterized by typical symptoms

that may be accompanied by signs

caused by a structural and/or functional cardiac abnormality,

resulting in a reduced cardiac output and/or elevated intracardiac pressures
at rest or during stress.
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European Journal of Heart Failure (2016) doi:10.1002/ejhf.592

»>The current definition of HF restricts itself to stages at which
clinical symptoms are apparent.

>Before clinical symptoms become apparent, Patients can present
with asymptomatic structural or functional cardiac abnormalities
[systolic or diastolic left ventricular (LV) dysfunction],which are
precursors of HF.
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European Journal of Heart Failure (2016) doi:10.1002/ejhf.592
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& 20026, IHRFEZ LM EHFIRELZERRIRIchard LeeHIRAIRIE,
(OIESZ RO E RSB BT 5 [2ST2RIA
& ST2E—EHAREIULEMA , BEI2005F &I 7 FAS SR | IL-33
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As a biomarker of myocardial fibrosis; soluble ST2 is not only predictive
of hospitalization and death in patients with' HF but also additive to
natriuretic peptide levels in their prognostic value. Strategies that
combine multiple biomarkers may ultimately prove beneficial in guiding
HF therapy in the future.
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Confirmation

Level Primary Reference Reference
Cohort Cohort
(Framingham)
Mean (SD) 209(9.3) 224 (8.7)
Min 1.8 3.2
25 percentile 145 16.7
50t percentile (median) 18.8 20.9
75 percentile 252 26.1
90t percentile 34.2 32.9 |
951 percentile* 37.9 dn i
99t percentile 49.7 51.0
Max 66.3 1196
N 490 3,450

*cutpoint concentration for assessment of risk in patients with heart failure was selected
at the ~95t precentile of normal

1Lu et al. 2010, 2Coglianese et al. 2012
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Normal heart Aortic stenosis
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Third universal definition of myocardial infarction

Kristian Thygesen, Joseph 5. Alpert, Allan 5. Jaffe, Maarten L. Simoons,
Bernard R. Chaitman and Harvey D. White: the Writing Group on behalf of the Joint
ESCIACCFIAHA/WHF Task Force for the Universal Definition of Myocardial
Infarction

W MER 2 2: (ESC)  RMELAER B (ACCF) « EELLIEH2E (AHA) | EF L MERH (WHF)

L AESE E X

B R ERA XIS T RSN SPUR S BT,
E2HRER. LB, PR ANFREFIER.,
AR SRR R SR 3:2 BEX A T R A G117

Mgy R 20y

NOTE: If troponin assays are not available, the best alternative is CKMB (measured by mass assay)

Bove AA. [J]. Heart, 2012, 95(3):247-249,
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CK-MB

- $2MUFEH “2F4E” , B IHRFCK-MB masstf b cTndk R
o 2hFFEESHE, 12-36hidMEME, $AET2hAREER

o HIBTRAMR, MIALEI4R, CK-MBHHERH, RPAMIZLEAT,
TFTHCK-MBEAAZ (LA TF20%) REBEEHLALY BEA
HMERERIE

o ks BB R AK (8REF R AEHRA N SR )
= WA B IMIMRER 3 BRI CK-MB, 3-6hEREX =%

RERE VS BHERE

« CR-MB/f & #E

- B RTHEEHE

o Bl BRARE

« CE-MBAZ PR

LA B, REEKESE, FREKFALREE

L BEr RTHREAHH. HrELYh; HRCK-BB. ECK. &
KEG ACK, ZHRCKYH

® o s pmcKMBREWEEAMELNESN |
L 28 o T
. . Chen J Y, etal. [J]. Military Medical Journal of South China, 2010.
Cardiac Troponin (cTn) Cardiac Troponin (cTn)
. ABEGLAMEIATEE [ - R
| P . y , BAEMNE v CK-MB35- , 5 3
PAEES o Tal) FAMSF, SAKE(CTNIRCK-MB#5-104%), 5&%EEHE
EAER
I (cTal
WASES 1 (TnD ST F R, TARARLEG
MA4Z%E & C (cTnC) B

|kl =
. PEMEEAHCIC, Bk, “CEIUSEG” HicTnT
cTnl
o SPURGA-6hTF A, A F S H6-10d
. PBEATSISES [ HBARANE—K, £EF AN

- BT (<6 ) BBEAK(E Bhs-cTnTIA), F6IErA
R, 6-120MAEL

= T B ARG HAR (HAEESF)
cTNRBERFEREY, FR-AFRIEEREY

Apple F S.[J]. Clinical Chemistry, 2005, 51(2):460-463
JClin Pathol 2013;66:1027-1032

High-Sensitive CardiacTroponin (hs-cTn)

mH—, 99 FoafEs
HEFRBZCHMA <
10%

u =, REAFT, &
F£ 99 e fasn
R BH 50% (Rt
W& 295%

i When troponin was lousy assay it was a great test, but now that it's a great
| assay it's a lousy test (Robert Jesse) . i

Apple F S. [J]. Clinical Chemistry, 2009, 55(7): 1303
Jesse R L. [J]. Journal of the American College of Cardiology, 2010, 55(19):2125-2128.

hs-cTn,

a great test

g ssavmny sia

TmAsssy  Ciagrostic cutsfl  Implementation
- Ty -
T R =

Evolution of the cardiac troponin (cTn) assays and their diagnostic cutoffs.

2 American
0 Heart Vinay S. Mahajan. [J]. Circulation. 2011;124:2350-2354
Ass0ciation.
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hs-cTn,

a great test

hs-c T o) £ 35 )b T E4E S WTMIN ], 30 EE108
R HRRMAMI

Pl B AR ) s A GucTnA 0 K 3 89 4 ML
ResEABERR: AMILYER, AFHTAN, ARTH
MI- 035 W5 e o0 2 3

A 6 3 895 A&

Jesse R L. [J]. Journal of the American College of Cardiology, 2010, 55(19):2125-28

hs-¢Tn, a great challenge

hs—cTni& T T b 4§ Y K, JecTodk bk FA

o M SIEA AR EE, kAR R HREEE (GFR) <60 ml/min

9 BRI

- HMBSER (ESERXS AN S EE)

AcTnT R BHFH, 128 R EEM 2R FHFE

- B MR B T F R i) Rhs—cTnéy 35 & BALRF
- AcTa#yFIWiAR: ABsHE, #aHE? BF 4 RRAE? NACBRMI&HER

ARXFHR>20%, RETAT? MROCH K th RET47?

- BERAEF, MAIR &L AGHEARR

cTNEBERAERLY, FR—RRBEREY

hs-cTn, agreat challenge

o BEARARIIT S CAAMEL L BRZBBK, BFFAMIAFT,
% Hhs—cTaf AT EM A AL 997 B e eI A£13 % 51 %

= hs—cTaR 46 K 4 RARR b Lk Fmdf o IR
= hs—cTnif BiikE S 4, RERMAATIHZ

Ruche e/ F1 M0k T T

Dt VT
Siemens €

T ANTRER FREAND
) " y
fm b Lk mEm R ahirn AR
MirgLy & OVS) (L) BOVim)
TaT i 5 " 9 LLRLCNEE NS <I0, <419
Mitmsbushi Chersical PATHFAST “Tal L] kR » 5 (L} »
MRS Tropesin | ES Tl 7 17 E7 0] (L) 2,:
Tl L] Ed g 40 k) 13,20, 60 87 ,20,13, <10, <10
i ow kER 4 0 i e
Tl E =R n ] o, .0
«Tul L} RN a5 ] 2 "
RN AR @ PR 5
Abdwts Architect STAT high seomithe < | ! A4 " 36 0,24 E3 1LY

2015, 54(10):899-904.

A EEEERhs-cTn

o Bddecut-of (IR EA R IIFH MMEMEAL

HLAER]: it Fhs—cTagE RE KA ( AcTn) , #*fEhs—cTny
RES: Tl
—RERAHFAR £ G RIhs—cTnT

- MERBREERGAE: BREASEZZIHEIRERE, £

B EIFE A FEhs—cTod s KB R 428

LHTEHRAEE, 20145 (HEEFHERA SIS TG 1R
BA Y B & FHRD)

Cest

HELEREN

Y SRIFENEE T

L Bt aEE . CCREEY. RGN hiiTAES.

P-ik ¥ E . HERBEEAAGEEBB, fiko AR B AT fE KR IE
Jm UL 2 & 45 F bk 4 A7 & A e JIL IR T BR 45 6 @) A= BR A BT Bl
RS E=

B 77 B #1474 649 BL R M T T2 HACTnA=CK-MB mass

- BHRRRRNESE G AR, BRA MR IS K G e FAAEAT

—/NAR&E4 (MPO, sCD40L, PIGF, MMP-9, CRP, N-proBNP3
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Case 1

72%, B, BoWEA#HR = AbiOh: cTniE PEBH T, CK-
MBIE% , hs-cTn:

AR 500 oA B 0.020ug/L(Cut-offft0.014ug/L),
AL FHE (165/100 OHLE: VI-V3 STEHA R, AW
mmAg) , &A% sk TRELIEQUL

= ABi2h: cTnsEtEPItE, CK.
CK-MBIE® , hs-cTn:
0.081ug/L

« ABi6h: cTniE MR, CK-
MB7t, hs-cTn: 0.150ug/L

B R Fhs-cTnfe s B (1+14E
X), SHEHRSPURIE, A
TARHBRANGE T

hs—cTn#cTnh JEF-, THAMI 858 H

Case 2

655, Sk, BERKMN | )pion. oK. CK-MBIEH, cTn
AL ERBXFR 5E R % 790.105ug/L(Cut-offfH
0.014ug/L), OrHLEIZERIER
= APi6h: CK. CK-MBIE#, cTn
FE R 80,101 ug/L(Cut-of i
0.014ug/L), e 25 IEH

ERAE: heERe2EREM, SLALEER, AR
TH PR FER S LKA B

AR E FRMFIEC iR

ERBLF X

RRGLE TR GG T g6k Fembay ik, #4955 1e0HFFch &
B, o8l 5Ktk Aels Sk S, TEARRERET, FR4

RAR e
3 b

AL G AT G HIRGIAE N 2 R E M, MAFREAEH

4R RAM

AoAF S AAF R TR AR RMAER T N g E AT, T EE

e
CLELEFT RSV S O £

FAMAIL: JATHAHA o A L5030 A LUF AL A 3k
186 &) BRI R LB AR % A AR A

WRA )] E#ER, 2015(19):3495-3497.

Case 3

W62%, FH, MABEHELEL . ABioh: ¢GFRA23 mL/min:

FHH60ninE AR ECG# » £ & % L &
AL RRERE, Haif (LVH) , HEERH, K
B8 gk gk XL IEH . hscTn:

. . 0.045ug/L(Cut-offfE0.014ug/L)
W fRkF&: #%#RhscTn, it
3 AcTn »  ABi3h: ECGA WK 5,

cTnE B IITH R

FRELATTREEE. BXRTRIMRAEAL. EARET
Fif a¥ FRE-BERARNLEFEE YRk b TR E

Horio M. [J]. Rinsho Byori the Japanese Journal of Clinical Pathology, 2013, 61(7):616.

Case 4

= BX A, FRTS, A ABE2/NBE: AST 641.6

g A 4 »
e SRR B U/L. LDH 3840 U/L, o

LI ST HBDH 1391U/L, CK 158
s UL, CK-MB 2182U/L:

A -

= MbIE% . cTniE%, ECG
ZERIEH

CK-MBiE M3k RT A FCRiEH, RRSRZFHIR? £
BERTRTRA? £2K?

CK-MBiE#XTFCK
o CK-MBIEHE: R FME R A AR 2k o 89 CR-MDGA A CR-MB Y #5ME R
), MBTATEMR, #RAALRARACK-MBE M
. ERATRARR T CK-BBIE AR, WARMY . WRAIAFSH
% # do & P CK-BBR & F&

o ECK-15CK-2: CK-MBL B 4 AW RL AW, HBhKRS, HAEK
BARE, ZERABEANDE, CK-MtL5CK-MELXABRBRE, HME
ARATR M AEH

o BEA TR EREORNB ORI BTG, RAERLARETH

2E: KBRRBRE, FE<dTHEFNAHRYE, CKAH
4R3t CK-MBiE WA T4, @R E TnAe/RKCK-MB mass
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Case 5
ase /J\ g-é':
APFEOh: WBC:18.5X10° /L, N:
el IM‘\H’ zo?ﬁfﬂ 82.4%; AST 41.6 U/L, LDH o Ao BT E M AR S DURE SES I 694 S 384T
188, A Lot R AR 392 UL, oHBDH 274U/L, CK
i’h%%;&'&ﬁ‘)\% 468 U/L, CK-MB 103 U/L; Mb
W cTniE¥, ECGIEH = cTn@IRARCK-MBAR AL BMILY “AArAE”

APBg6éh: AST 40.6 U/L, LDH
391 U/L, o-HBDH 270U/L, CK

488 U/L, CK-MB 101 U/L: - JEA4IE fHs—cTn, 4 24 Wif i SPugst

cTnliE#, ECGIEH

EFARE ML, FANBRPAS

Soldin $ J, et al..[J]. Clinical Biochemistry, 1999, 32(1):77-80.

w7 IE !
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