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Method Validation

* Precision

* Accuracy

 Linearity (reportable range)

* Detection limit (analytic sensitivity)

* Method comparison
e Reference Interval
e Interference substances

* Carryover
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1. Precision

2. Linearity

3. Accuracy

4. Sensitivity ( Low detection limit )
5. Reference interval

6. Interference
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CLINICAL AND
/ LABORATORY
STANDARDS

INSTITUTE
(Formerly NCCLS)

5*\%; A ksl

CLSI, EP5-A, Evaluation of Precision Performance of Quantitative
Measurement Methods; Approved Guideline

CLSI, EP6-A, Evaluation of the Linearity of Quantitative Measurement
Procedures: A Statistical Approach; Approved Guideline

CLSI, EP17-A, Protocols for Determination of Limits of Detection and
Limits of Quantitation; Approved Guideline

CLSI, EP7-P, Interference Testing in Clinical Chemistry; Approved
Guideline — Second Edition

CLSI, EP10-A3 Preliminary Evaluation of Quantitative Clinical Laboratory
Methods ; Approved Guideline-Second Edition

CLSI, EP9-A2 Method comparison and Bias estimation using patient
samples

CLSI, C28-A2 How to Define and Determine Reference Intervals in the

Clinical Laboratory; Approved Guideline—Second Edition
12



Py
P B A SR B
\¥

]‘:7 ’3" lg '%
CLSI EP]O-AZﬁ EP12-A*FL§°
COF A RN TSR R ST PR -

¢ REBARAF T A ﬁ’f—r o ATIR B i PR ;}»
REETER(De G PR P RER)
FaARNZ P~ REBEBERRFE o

G RER . ¢ ERME A R - BESE L B
B (oo R E A RREAL ) - EiE
Z(blhe t EEFTE R )~ Fix 22 s TR o
VfERER RE R E TR

o Ky E L {—mr"‘zﬁéxi‘ W'g*’}é,luvl{’mz\xigg « FTIE P 2

Lt (kv 7)% F ? A7 I B3 o

c 2NN FEARE o

v

£ ;w

13



£ BTk B
\¥ o

LG

B ;}33—_71 ’:‘)"‘f@ﬁ/\ ﬁ
“MT R 56?.:1—_3% F#B F&’ﬁs A ﬁ
- é"'ﬁﬁp\ ¥
o RATOT R RIS R RITE T o
o WRIE R TRART F
. %g:ﬁﬁg~@%»ﬁ%f~ﬁ%—ﬂ~ﬂﬁ
BLE RS~ ~ REZEIT rﬂ‘sl#“ﬁ B ¥
LR L *‘*iﬁ*ﬂﬁ%ﬁfﬁl% Ll
B SRy Y RED

21
S

14



A g5 2
e B B8 B A SR B BR
\¥ -

EP Evaluator Release 10
(EE10) software

CLIA CAP JCAHO COFRAC EE EE10 EE10 EE10 EE10
‘88 Online CLIA Stnd Stnd+DC Pro

Accuracy and Linearity
Clinical Linearity, Calibration v v v v ] ® ®
Verification and Reportable Range
Simple Accuracy v v v ® L]
CLSI EPE6 Linearity ® [ )
Method Comparison
Alternate (Routine Quantitative) v v v ® [ ®
CLSI EP9 Method Comparison v v ® )
Two Instrument Comparison v v v L] L] L]
Multiple Instrument Comparison v v v ® ®
Qualitative / Semi-Quantitative v v v ) °
POC Glucose v v ® ®
Hematology Studies v v ® ®
Precision
Simple Precision v v v v ® [ )
CLSI EPS5 Precision v v v ® ®
Reference Interval
Establish v v v v ® )
Verify v v v v L L L
ROC Plots 0 ™
Sensitivity
Limits of Blank (Analytical) * v v v v ® ® )
Limits of Quantitation (Functional)* v v v v ° ®




AL EP Evaluator [Default] &« TR o S e T ) o

File Edit Module Experiment RRE ERIView Utilities Tools Help

|=|mje|s|amw @]

Statistical Modules

> Precision

Project- Default

— » Accuracy And Linearity

e > Method Comparison
- > Sensitivity
wenenena | > Reference Interval

- > Coag
- »> Other

 Tutorial
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Setup Print Eile Clip Close First Prev MNext Last

.Contants
-0 BUN Medium

SSul R eport Interpretation Guide EP Evaluator® Chart Interpretatlon

Unbersty Homtsl Levey-Jennings Chart: A scatter plot of Standard Deviation
Definitions Index (SDI) on the Y-axis vs. specimen index on the X-axis.

Sim pl Specimen index reflects the order in which the results were

Precision: Ability to obtain the same result upon repeated Raport n typed into the program. SDI = (Result - mean) / SD.
measurement of a specimen. Not necessarily the correct —

result, just the same result. (Ability to get the correct result is t?:a-'r‘-:::-m
Accuracy.) =

CFTOUS WO
SN & Svw e

===| Precision Goal: This chart appears only when Allowable
Random Error is provided. It shows the observed SD and its

== 95% confidence interval in relation to allowable random error

== (the goal). The wide colored bar represents the SD. The

Mean: Average value, computed by adding the results and s Do it
dividing the total by the number of results. ety

| S Lsrer

Standard Deviation (SD): The primary measure of e e
dispersion or variation of the individual results about the e 1 g e o T Moa e v 30 9
mean. In other words, a measure of Precision. For many EEERT Tmaam T y
analytes, SD varies with sample concentration. Example: FOr  je cesegm Ancesme ot €1 TEL saa me @rer

LL - PR

Glucose, an SD of 10 for a 400 mg/dL sample represents 3 e et

f e b Show TRS St e Sy E S T R O T e

very good precision. For a 40 mg/dL sample, an SD of 10 e i e Ly L i e W
represents very poor precision.

Coefficient of Variation (CV): SD expressed as a percent , ‘ :
of the mean. For analytes where error varies with ‘ Pass or Fa"?

concentration, CV is more likely to remain constant across T . & " >
the analytical range. Example: 2.5% CV for Glucose is good The objective is to determine whether precision is

precision at any concentration. F=-=~ acceptable. Depending on whether the standard of

Within-Run and Total SD: Manufacturers often publish ~=-=" comparison chosen is Allowable Random Error or the

these statistics in package inserts. They are computed from el i i

a more complex precision experiment that requires replicate = ::'Ieentq& g::::sﬁ;eu?fr:gncgg:h tg\: ggfzgggﬁzr:;ggggquat
s e goal. When the designation Pass/Fail/Uncertain is enabled
in Preferences, the test will pass only if the computed upper
95% Cl around the computed SD does not exceed the goal.

fence marks above and below the top of the SD bar show
the 95% confidence limits.

Example: Suppose Allowable Total Emror for Sodium is 4
mmol/L, with a Random Error Budget of 25%. Allowable
——— Random Erroris 25% x 4 or 1 mmol/L. The precision test

0 documents queued for printing Printed 12 =5 2013 184321

passes when the computed SD is at or below 1 mmol/L.
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— Repeatab1hty(w1th1n run) : 2 replicates/runfp & & 1T
EET R R 0 R AL 0208 8Pk

— Intermediate Premsmn(Between day) : 1 or 2 runs /

day > p- F % FNERERR > 22 520 2 ¥k
Ix
ot

& within-run ~ between-day ~ mean ~ SD ~ CV% ¥

& T|total precision o _
= o
19




V.. . =B
s AR BE K BB R BE R

Intermediate Precision Evaluation
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@ Different days : Minimum 20 days
@ Different equipment

@ Different reagent lots

@ Multiple users
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Evaluation of Precision

B Concentration:

B Medical decision level
B Upper and lower limits of the measuring interval

B The concentration the manufacturer used to
establish the precision claim for the assay

B Acceptable material:

B QC
B Standards
B Previously analyzed patient samples

CLSI, EP5-A, Evaluation of Precision Performance of Clin. Chemistry Devices

16:46 21
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Rl We g n ~ RS0 ff”%%—’»iﬁi A 8~ PT
material

BEFAFERDRS (oM~ B &EFR) EF - E4HAH
» @ (F5% o Day-to-day#F % B 2 Bl & (X ©20%) > 14
S BERE DA EESE X LT A 477 T L 208 Bdy)
PR S LRGP T A2 A 1985 B(AMR) A

AP RAEPILPEAFEEESE o

Bl FhA- BUFRE ZREHREKEREST
%5 & | z_gh (medical decision point) - 4r: glucose & 126
mg/dL °

S 0 2 27 &-‘, L TYPE OF SAMPLE TYPE~ 1 8D» CHANGEOVER YVALUEY % CV4
7}:% AR ﬁﬁ:;}fi 7\‘,\@ i p.‘}g =R PRECISION- UL, kaer] L |y kale !
TWithin-Eune Serun/Plasmar 3.0e 0.05¢ 8577 143+ 350 |
O tl < 5 Serum/Flasma Ifhe | MNike Miae iAo 10.0a |
ULtI1CTS (ORDAC):
Totale Serum/Flasmas 4 5¢ 008« 8570 1430 592594
SerumiTPlasma Nide | HNihe Nise Nide 15,0+ |
(ORDAC)”

8 R NCCLS JRREIG 877 # EPS-T2 §Ri% SYNCHRON System(s)B FERRFEIRT IR T = e &
—HERERERELEC R ALIE L o ¢

22
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W hina Medical University Hospita
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Abbott Laboratories

Y
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SAMPLE DATA RECORDING SHEETS

Operator -

Concentration :

H,N,L

Analyte :

Reagent
/Lot# :

Calibrator /Lot# :

Device :

Date

Run 1

Run 2

Means

Repl [ Rep2 | Repl | Rep2

Run 1

Run 2

Note
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Index Yalue A
M1 21 BUN: Simple Precision
2 19 3l
El 22
4 20
3 13
6 20 [
7 15
8 20 » . »
9 21 T R
10 19 * * » »
11 22
12 =0 E » » - » - » » - »
£
13 13 % . . .
14 20
15 15 . . .
16 20 T PPN
17 21
18 19
19 22
20 20 2 . . .
21 13
22 20
23 15 3l . . . . . .
24 <0 0 5 10 15 20 25 0
23 21 - Specimen Index

SDI=Result-mean/SD
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Simple Precision
Precision Statistics
3 Goal: 3mglL Obs Standard Dev (SD) 1.52
Pass/Fail/Uncertain Yes
5 95% Confidence for Obs SD 1.05t0 2.77
a3 Obs Coef of Variation (CV) 10.0%
N i Obs Mean 15.15 mgiL
Number of Specimens (N) 10 of 10
. 95% CI for Obs Mean 14.06 to 16.24
Obs 2 SD Range 12.11 to 18.19
Precision Plot User's Specifications
3 p
Precision Verification Goal  Vendor
Within Run SD 3
e Conc atSD Goal
E’ = Supporting Data
x 0 Analyst HCLin
= ® % ExptDate 31+H 2013
a . . Units mg/L
o -1 TargetMean 16
TargetRange --
5. TargetCV 18.8
- Control Lot 2
Reag Lot KF5 327824D
A , ; CallLot KB 327873
6 TIO 1‘5 Comment
Specimen Index
SD|=RGSU|t-mean/SD Precision Data
Index Result Index Result Index Result Index Result
1 15 4 155 V4 17 10 13.9
2 13.8 5 14.3 38 14 .4
3 16.4 6 17.9 9 13.3
O: outliers X: excluded from calculations

25



4 EP Evaluator Complex Precision [Default]

i i A i i i A i i

ple

D EF. E.—,' | Er..._.. D — . — _,;.__ *, . o - PN 3 [ T 3
Complex Precision Parameters
General Dutlier Rejection Criteria I
ar Instrument Analyte Sarple
Xz GLUCOSE HIGH
2 _________
 Source of Preliminary SD Enter at least 8 results from a single run (20 recommended).
1 (& Calculated The resulting S0 is used to reject outliers,
- . (" Manual Entry
[nk}
& [ ection: | | T
E 0 ] Mo Outlier Rejection e 242 Saf, 245 af
= SR e
7] . 243 242 238 238
* Preliminary SO
At 247 239 241 240
2.5 :
243 241 230 245
2k R e Multiplier 246 242 243 240
I5.5
b Clear
0 Max difference between
acceptable replicates:
Mean 243.2 Y 1.4%
¥ i1 S =il 3.5 M 20
Doy fRun
Date
Fepl
Fep2
)

F3 F8
Delete Clear Flags | Parameters| D Access

Record 1 of 40

\Plat {Statistics

ﬁ EF Ewvaluat... :‘ ﬁﬁﬁgﬂg

| W abmp - | @ vaboot®.. [ERE Qi@ T 0726




Ji'EP Evaluator Complex Precision [Default] =03
File Edit Module Experiment ERE Utilities  Tools  Help
- Instrurnent Analyte Sample
0% = |m|e|s[als] |||« : :
|50z GLUCOSE HIGH - |
GLUCOSE: Complex Precision LI e
3r Bun 2442
¢ Mo Days (Tot/Excl)
- m 2
/) e s SRR EEEERRE b ¥ RLGLEEIELEERRRRERRRRRSRRRE R 20/0
=
* * * RLng with Cutliers
_______________________________________________________ *® . B. & _____ B ]
1 ™ E m B = . m e None
= m g s mmwm "a' = m m Within-Run SD
20 * s v ¥ 28
% - m H = ’
® & L ] 1] ]
ab e . = . . SO Total SD
5 m & . 36
™ s b = *
= ™
N EENE .
'3 C 1 1 1 1 L
0 5 10 15 20
Day Mumber
¥
Day/Run 1/1 1/2 241 2/2 3/1 /2 441 4/2
Date 2R H2000 [12HHz200 |1zFA2000 (1R H2000 [14FHz2000 |14FF 2000 [15FHH 2000 |15 FHH 2000
Repl 242 245 243 238 247 241 249 250
Rep2 246 246 242 238 239 240 241 245
.< . 1
F3 F4 F5 F6 F# F8 | Plat  Statistics |
Add ‘ Delete ‘ Exclude ‘ClearFlags Parameters| ID Access Record 1 of 40
e c07 LI e | Y im b | @ vioF. [BREE  QUASQE T 07
il ,




m : =1, EQ
LN B gk AR
W “hina Maedical University Hospital

e MALEEY (SD) % % R t2#c (coefficient of
variation s CV) £ Tt H 2 & o

TYPE OF SAMPLE TYPE~ 1 SDe CHANGEOVER VALUE{ % CV4

PRE CISIION« UL | ) KatL. IU/Le u kat/Le

Within-Rune Serum/Plasma¢ 3.0¢ 0.05¢ 85.7¢ 1.43¢ 3.5¢
Serum/Plasma N/Ae | NfAe N/Ae N/Ae 10.0¢ |
(ORDAC)»

Totale Serum/Plasmae¢ 450 0.08¢ 85.7¢ 1.43¢ 5.25¢ |
Serum/Plasma Nibe N/ae N/iAe Niae 15.0¢ |
(ORDAC)e
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Accuracy test

o K- ER R SFE EA T L LR B (observed
value)&? ¢ v ig (know/reference value)z. ¥ e >
#p i Method comparison sl o

o BB ER TR A i i 4~ 17 ¢ #f i1 Linearity
GE 0 A3 @fTAMR

\E\?
S

R L d e R s b e R
Al = P LJ&%J’EE&“&;‘;‘ :

16:46
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< e (know/reference value)

* The mput data may be drawn from External
Quality Assurance (EQA) Programs like CAP
or EQAS Proficiency surveys,

* The result 1s compared to the selected group
mean for the same specimen.

31
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\@7 FHED BB A SR 35 B Accurate Inaccurate

(systematic error)
®rr B (Accuracy )

B Purpose : Calculate Accuracy and
Reportable Range.

%@%2171%4%%%*"’? OB A RER (KEBHEE) » &
Z’;A’\%% ’ky

c YR BFHRFOMNI CKREIBAREREKRS S ERAIT

52K o

o A E[AIAXRIRE - ARIS-TREHW 2 RS B
- BRR L V2010 4 45 8y

WAL R URE L2 A 15 FIAMR)R o

32
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Linearity
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Calibration
Calibration Verification
Analytical Measurement Range (AMR)

Reportable Range

34
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- R+ & (Linearity check )

o & * BUF 2 RMFEILSH - proficiency testing w8 ~ ¢ A
ERZm At~ 2 kR 2 m A e TR~ calibrators
» primary standards % secondary standards g reference
materialsig (T AMRFE: o

© - BREET BPARR(- RI OSE)OHFR A B4 s
7 °

o RF B HAMERDRMET B HIR S

— %EER I V58 - 42 5(1/0,3/1,1/1,1/3, 0/1)+ ] » &
(5*A+0*B), (4*A+1*B), (3*A+2*B), (2*A+3*B),
(1*A+4*B), (O*A+5*B)*FL 2l

o L BIEA K M THRAHRLEE: | hTEERiTR

M o



@ Gl EES TR
Analytical Measurement Range Verification

=0
'; 1 Non-linear region

Specimen concentration
relationship is linear within
the AMR

CONCENTRATION
RECOVERED

CONCENTRATION EXPECTED

Based on: (a) admixture ratio
(b) assigned value

36
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Linearity(AMR

Hrak B P E:: ) MW SRR

#isAE - ACTH

|4 sz mman -

[#065 5 s -

= # 7 - High: Pool Szrom; Low: P

o0l Semm

AMP. sgEarE E - 51250 pg'mL

#8 5 # & Allowsbla Ermor =Targst Valus =

kL]

Foup D Gae ERAEad R'>0.05 0 Allowsbls Differsnce ) .-#+ Allowasbls Eror

Dilution Procadurs: umdt: pl
Concantration LI1 LM2 L3 L4 LM5 L&
Hicgh 1112 0 100 200 300 400 5040
Low 5.8 500 4040 300 200 100 a
Expactad Conc. 5.8 227 14 649 B21 1112

A A S, bEFLL122 55

Foaw data

Emxpacted Tast 1 Tast 2

Allowahla

diffaramca g

LK1 ] 6.1 5.8 5.05 6.2% =15%
L2 227 211 180 205 L.6% =15%
L3 448 411 401 406 -0.4% =15%
L14 &6D 621 513 617 -7.8% =15%

BO1 B2

-65.4% =15%

L& 1112 1075

-4.4% =15%

o DUSETX

Trae Conc,

o HA AN EHHER

=

1=

E = E = = 1= = = I=

Expecied Conc

== ==

(=11
o4

(=X
[

03z
0.4
05

Expacted Conc

SFm

37
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16:46

Homocysteine
Biochemistry Laboratory — Kmuh Instru ment- |20005r
Linearity
Scatter Plot Residual Plot
B0 — 1:1 Line 51
Fited Cwerall

50 T 44
E'D 40 1 % 2+
£ £
2 2
3 07 z Pt
B s 3
é 20 + g 2+

10 1 -4+

01y } ; } : ' ' 64 ! ' ' } } '
] 10 20 30 40 50 60 0 10 20 30 40 50 60
Assigned (UmaoliL) Assigned (Umol/L)
Linearity Summary
N Slope Intercept Error
Overall 6 1.030 0.000 3.8%

LINEAR within Allowable Systematic Error 0f5.0%

Statistical Analysis and Experimental Results

Assigned Est Mean Resid Linear? Measured Concentrations
1 0 0000 0000 0.000 Pass 0 0 0
2 25 2574 2677 0102 Pass 271 273 259
3 5 5149 4993 0155 Pass 506 488 504
4 10 10298 10207 -0.091 Pass 965 1068 1029
5 20 20595 20067 -0529 Pass 201 20 20.1
6 50 51488 49593 -1.895 Pass 5127 4789 4962

See User's Specifications for Pass  /Fail criteria

User's Specifications

Allowable Total Error: 20.0%
Systematic Error Budget: 25%
Allowable Systematic Error: 5.0%

X Excluded from calculations

Supporting Data

Analyst:
Date:

Value Mode:
Units:

Lot Number:
Comment:

Mandy

o7 2012

Preassigned

Umol/L 38
10152UP00



EP Evaluator Linearity [Default ==X

File Edit Module Experiment RRE ERIView Utilities Tools Help

_ = Instrument Analyte
b | | =& E| E'| §| (& | G | | r | - | ASSAYER AMMONIE =]
Accuracy and Linearity
NIA: P
AMMONIA: Scatter Plot Spec ID Assigned Mean % Rec Residual
ST Slope Intcpt Std En CalKit-1 10 0.97 975 064
RegRe 0.850 0.78 077 CalKit-2 4.0 417 104.4 0.01
" CalKit-3 7.0 7.08 101.1 0.36
a0l - CalKit-4 12.0 11.88 95.0 0.91
CalKit-5 200 17.13 856 -0.64
S 15¢
(=]
=
=
L]
5
0w
o 10}
=
5 L
0 L Il L L L L i
0 < 10 15 20 25
Assigned (mg/dl)
|— 1:1 Line — RegRegr |
Spec ID Assigned | Mean Rep 1 Rep2 |Rep3 |Reps |
1 | CalKit-1 1.0 0.97 I 0.9 1.2 1.1
2 | Calkit-2 4.0 417 46 41 3.2 48
3 | Calit-3 7.0 7.08 65 6.9 7.2 77
4 | Calkit-4 12.0 11.88 11.0 12.2 1.7 126
5 | Calkit-5 200 17.13 182 17.5 16.8 16.0
F4 F5 F6 F7 F9 \ Scatter [ History /
Eucl. Spec Exclude | Clear Flags | Parameters| Histomny
b —

S o e . e e B e e —mssm-—,—ms - ... . - =
s "C " - » o PO a MU N I MY M0 M B ®HMEd DR FFOS



China Madical University Hospital

GLUCOSE
E P Eval uator ® Instrument ASSAYER

Laboratory Medicine -- China Medical University Hospital

FORNETE [T PR Ve
\& -

Accuracy and Linearity

Accuracy & Recovery Linearity
Assigned N Mean % Rec  Status Estimate Residual Status
CalKit-1 250 4 255 102.0 Pass 264 09 Pass
CalKit-2 1000 4 1015 1015 Pass 1014 01 Pass
CalKit-3 2500 4 2495 998 Pass 2514 -19 Pass
CalKit-4 4000 4 4078 1019 Pass 4013 6.5 Pass
CalKit-5 7000 4 690.3 986 Pass 7012 -109 Pass
CalKit-6 1000.0 4 938.0 93.8 Fail 10011 -63.1 Fail
See User's Specifications for Pass/Fail criteria
Linearity Summary Experimental Results
Overall w/o Outliers CalKit-1 24 26 25 7 |
Slope 0971 1.000 CalKit-2 101 102 100 103
Intercept 36 15 CalKit-3 243 252 248 255
ObsEmr  2.33mg/dlor 3.9% 0.95 mg/dl or 1.6% CalKit-4 400 410 409 412
N 6 5 CalKit-5 690 696 680 695
CalKit-6 930 940 945 937
NON-LINEAR within Allowable Systematic Errorof 1.5 % Entluded Som: calculsiions
mag/dior2.5%
User's Specifications
Allowable Total Error 6 mg/dl or 10.0%
Systematic Error Budget 25%

Allowable Systematic Error 1.5 mg/dlor 2.5%



(& EP Evaluator

Sodium

Clinical Chemistry Laboratory -- Kennett Community Hospital

Measured (nmmoal/L)

Instrument:

CLSI EP6 Linearity

with 95% conf.

with 93% conf.

Scatter Plot Residual Plot
00l [— ume T Deviation from Lincarity
——  Polynomial e Plowable Nonlinearity
[ ] Means
24 X Resuits
150 + E
% V
=
e o
g 1
100 + / r - *
Linear Fit
Slope Intercept Std Error

of Estimate

0.971 (0.958 to 0.984)

3.3(1.3105.3)

Analysis based on ordinary (unweighted) regression. Standard error expressed in concentration units (mmol/L)

Statistical Analysis

1.2

Deviation
Assigned Polynomial Line from Deviation

Specimen Value (X) Mean Fitat X Fitat X Linearity Percent
Level L1 78 78.3 78.4 79.0 -0.6 -0.8

Level L2 105 105.0 104.8 105.3 -0.4 -0.4

Level L3 132 132.0 132.1 131.5 0.7 0.5

Level L4 159 159.0 159.1 157.7 1.4 09 o
Level L5 186 184.7 184.5 183.9 0.6 0.3

Level L6 205 200.7 200.8 202.3 -1.6 0.8 o

***- Absolute value = 99%

o: Exceeds allowable nonlinearity

Eximer
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Linear Regression

- ¥ Axis
Old, Comparative — Expected Values
- Y Aodir
MNe ) o
— » Affects accuracy (bias) throughout range
» 5een as change inY-Intercept
m +Constant Error
= Achual rasuts Line of » changeinthe slope from1.00
=] -
E @ ™ S, Proportional Error
0 —
% = o 1090 T s ctusl results
g Line of ksniity
= m - Tt 2kope, m =100
E VRERRY ¢
g i | i § =00 4
a = E ) ™ m ;:'
SXPECTED VALUES E e |
v H I R
o4 I i
o 50 S0 TS0 000
EXPECTED VaLARE 3
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Calibration Verification ==

v’ At least 3 specimens (minimal, midpoint, and
maximal)

v’ At least once every six months

v'More frequently for reasons - reagent change &
major preventive maintenance.
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ﬁ" BRE&ELT 64 Plasta 3-600 10-2500)] 3

~ 5 ’ [CGhucose Body flud 3-6010 =T2U0 3
ﬁrﬁ e TR Urine 2.600 10-1200 | 3 6
| Body fud -7 -7 | NA | NA

. , v Albumin
Pipettesrig * = 5\ Plastnafserum -7 -7 | NA | NA
ATR Ptaes  |Plasma/Serum 51000 520000 | 6 21
ATTSGPT)  |Serum/Plasma 5.400 500000 | 6 51
o Plasmz 5.400 520000 | 6 51
[mytase Urine 5-800 549000 | 3 1
Body fid 5-800 543000 | 6 61
ASTSGOT)  |Plasma/Serum 5.400 520000 | 11 51
Plasma/Serum 1-150 1300 | 3 2
BUN Body fid 1-150 1300 | 3 2
Urne 10-1500 10-16500 | 11 11
Urine 2-10 23 | NA | NA
|Catsium Plasma/Serum 220 20 | NA | NA
Body fid 220 00 | NA | NA
Urne 15-300 15300 | NA | NA
|ctorice Plasma/Serum 50178 50150 | NA | NA
Body fid 50-200 50150 | NA | NA
Body fud 5.750 53000 | 3 6
ek - 5.750 5.3000
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: Medlnal Untmmity

s F- 18 i

£

VT CuCce.6 meddl DEC3 100, 00-300

N WL 75 o 1/, DEC3 40-220

Joo-T K 536 mmol/L DEC3 25.0-125.0

Yoo L 79 o 1/, DEC3 110-250

--R-DI” BUNw 288  ng/24h uri ORDAC HI £DEC3 12000-2000 DEC3
--R-DI" CREm 90 ng/24h uri HEHEEEDIC3 0.50-1.30 87.35 DEC3
Voo MTP 2% ng/24h urf oEr3 s0-100 S

..... " QUTA Pending v
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Test It S 1ficati
n Linearity HERE | RERE =
A EE:EE B EEY EAfiy AMR ORDAC CRR . g R S dnEERR
# |Acetaminophen Acetaminophen P/s ugml 2-300 21200 A, PlAA, M,
£ |ADA LTI BF UL | 2-250 i, 2260 A&, 7 <40
deaminage
£ |ADA B CSF uiL 2.25(] R, 2.250) NAA, AA e
deaminase I
% |AFP c-fetoprotein S ng'mL | 0.5-3000 0.5-54000 NAA | (BEFEE | wash <90
£ |ALB Alburmin I gldl 17 i, 1-7 NIA NIA 3653
£ |ALB Alburmin EF gldl 17 m 1-7 NIA N7A, m
A 35126
£ |ALP ALK, P-tase P/g UL | 51000 |=oo-eso| 520000 B 21 ma | s
£ [ALT(SGPT) SGPT (ALT) D WL | 5400 |3s0-2600 | 520000 E 51 540
. . . . Acuft: 10-20
# |Aminophylline(THEQ) |&minophylline P/s ugml 2-40 A, M4, Neonste: 611
£ |[AMM Elood ammania P ugidl | 161700 | mie 16-1000 NiA NIA <70
£ [AMY Amylase I /L | 5-800 |e00-z400 | 5-20000 5 51 e
£ |AMY Armylase L I/ 5-a00 00-2400 5-43000 3 A1 0-450
£ |AMY Amylase EF WL | 5800 |eoo2s00 | 545000 F Bl A,
£ |AST(SGOT) SGOT (AST) I /L | 5-400 | 3502600 | 5-20000 11 51 5-34
% |BHCG BHCG P/s | miummL| 05-1000 05200000 | NA | (EEEE | wasn [0 <2
emales: < 2.90
£ |BUN Sl P/S mgidl | 1-150 | 130-300 1-300 3 2 £~ 05
Mitrogen
£ |BUN Sl Uliee EF mg/dl | 10-7500 [1300-3000| 1076500 11 11
Mitragen
+ (BUNU Hirt'f;ggrzea U24  |mgehs| 10-1500 | ne 10-16500 1 1 12000-20000
£ |CA Calcium (Ca) I mgidl | 2-20 FliA, 2200 NiA NiA 55105

v [ oI e TR ) e e R0/

16:46

|«
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Method comparison
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= % v % (Comparison of method)

P4

N2

3 R

\\\?’gr

* MUERFE R AR RIRIRRE R N
AL JEE & &
— =40 specimens.
— Should cover a substantial portion of the reportable range.
— Assay in duplicate by both methods within a 2 hour period.
— <8 specimens a day.
c AYRETMITD agR T RYC il s HI5] gk
10~20% > H- RPEEEBE- K o dop 3 - KRRt
» ¥ 41 % CAP % # 4 crlicdy (23 o
c RHBEL TREE DG BRI R T RS R

48
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v Sample grouping
Group A Group B Group C Group D Group E

Test Range % Range % Range % Range % Range %
Glucose (mg/dL) <50 10 51-110 40 111-150 30 151-250 10 251-SL 10
BUN (mg/dL) <15 10 15-25 40 26-50 20 51-100 20 100-SL 10
Na~ (mmol/L) 120-130 20 131-140 40 141-150 30 151-160 10
K™ (mmol/L) <3.0 20 3-4.5 35 4.5-6.0 35 =6 10
CT (mmol L 80-03 30 95-105 40 103- 30

2 40

co,mmor) _ 40 X 20% = 8 X35% =14 ~ 40x10% =4 T w

Uric acid (me/dL) S - _=5 — o — R - e e 20

Caleium (mg/dL) <8.0 10 8-9 20 9-11 40 11-13 20 >13-SL 10

Inorganic phosphates <2.5 10 2.5-45 60 4.5-6.5 20 =6.5 10

(mg/dL)

Alkaline phosphatase | <NL/2 30 NL- 20 NL- 20 2NL- 20 4NL-SL 10

(U/dL) 2NL 2ZNL 4NL

Total protein (g/dL) <5 10 5-7 40 7-9 40 =0 10

Albumin (g/L) =3 10 3-4 40 4-5 40 =5 10

Total bilirubin 0-1.0 30 1-2 30 2-5 20 5-10 10 10-SL 10

(mg/dL)

Cholesterol (mg/dL) 120-180 20 181-220 30 221-260 30 261-400 20

Triglycerides <75 10 75-125 30 125-200 30 200-300 20 300-SL 10

(mg/dL)

AST/SGOT (U/L) NL/2 20 NL/2- 30 NL/2- 30 2ZNL- 10 4NL-SL 10
NL NL 4NL

GGT (UL) 0-NL 40 NL/2- 40 2ZNL- 10 4NL-SL 10

NL 4NL
16:46 49
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F PP

B[ iner regression ( slope, intercept )

Y=bX+a
B Correlation coefficient (1)
if r>0.975 (orr>>0.95)
- liner regression can be used
if r<0.975 (orr’<0.95)

- to be extended by assaying additional samples

16:46
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de EP Evaluator Two Instrument Comparison [Default]

mE%]

File Edit Module Experiment ERE tilities  Tools  Help
- = " hethod X hethod Analyte
D= @|g|§|@||% m| r|4-|
|METH2 FETHI DEFALILT -
SpecID [ v |[ﬂ
dE=! 10 10 DEFALLT Scatter Flot
SPECZ 20 19 120
] — - MDPs
30 a2
SPECS / Feportable Range
SPEC4 40 44 TEA
SPECS 50 48 |
1004
SPECE all a6 |
a0
=
=
£
(| ED'
T
= ]
—mm LLI
=
404
204
D u u u u u u T u u u T u u u T u u u u u
1] 20 40 G0 an 100 120
METH1 (mgddl)
[l
_| Error Indesx: -0.67 to 0.67 |:=-TEa: More |N: 6 of 6 |
F3 F4 F5 F& F¥ F8 F3 "
Add | Delete Exclude | Clear Flags | Parameters| ID Access | Log Scale Record 1 of & ﬁ'\ScatterAErru:ur Index‘{Statlstlcsf
= . - T - - r . =
Bz @@ oo, |(pleeo. | ern. [[EM YA B QY RQE T wi
|
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EP Evaluator®

Laboratory Medicine -- China Medical University Hospital

X Method XMeth

Method Comparison

INR

Y Method YMeth

Scatter Plot Bias Plot
2r 95% CI T Average
- Deming Regr , e MDPs
1:1 Line . O5% CI
10 + - Med DecPt o o
4 L1
o} v
T 4 o 8 T
= 3 /”/ m [y .l
- . T e T
Rt i - ~
e e [ ] .
4 L - e . - H\Hx
‘“‘*uxx .
2t \\\ \xh“x
B Y
U :;E 1 1 L i ) 1 .'R e
0 2 4 6 8 10 12 2 4 6 8 10 12
AMeth AMeth
Deming Regression Statistics Medical Decision Point Analysis
Correlation Coeff (R) 0.9977 X Predicted 95% Conf. Limits
Slope 0.813(0.796100.830) MDP Y Low High
Intercept 0.342(0.294100.389) 0.80 0.99 0954 1.030
Std Error Estimate 0.106 1.20 132 1282 1.352
N 43 of43
Subrange None
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Multiple Instrument Comparison

Scatter Plot (all instruments)

80 Error Index by Concentration (all instruments)
] Tea 19
.................. Reportable Range
— 1:1Line
®  Measured . T
* No Res e ®
60 1 O Insufficient Data ° ® ¢
. 05+ o : e
o) © o oo 8 g e ¢
= E oge o SRl el o o
= 5 °FC C @pie g o
o 40 - _ [ I ] ® ,
5 L ' .-.‘ e ® ®
2 0.5 ¢ .
g ¢ I
= ® L
-1
20
-1.5 ; ; g
0 20 40 60 80
Target Value
0 5 | 5 [ Unacceptable -~ Reportable Range
0 20 40 60 80 ® Measured ¢ NoRes
Target Value 00 Insufficient Data

16:46 53
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Multiple Instrument Comparison

Errer Index by Instrument

12HT - .-
13H L - ]
T1H-11 Lo o ]
11H-2 - e
SHCLI-14 o .. -
SMHCU-21 e
SHCL-3 e .w
10H-1 | .. e
10H-2 . » . B
BH-1H L L -
gH-2 —a—e
BH-1+ -— -
gH-2 S —_—
TH-1H . » . .|
7H-2 L - I »
EH-1H . - —a—»
BH-21 b -y
SH-1H L e ] - -
- N )
i L] AR
. r : . '
1.3 -1 -5 0 1 E 1
Error Index
[ Unacceptable  ——— Cwerall Mean + NoRes

o Insufficient Data
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EP Evaluator®

Laboratory Medicine -- China Medical University Hospital

X Method XMeth

Method Comparison

INR

Y Method YMeth

Scatter Plot Bias Plot
2r 95% CI T Average
- Deming Regr , e MDPs
1:1 Line . O5% CI
10 + - Med DecPt o o
4 L1
o} v
T 4 o 8 T
= 3 /”/ m [y .l
- . T e T
Rt i - ~
e e [ ] .
4 L - e . - H\Hx
‘“‘*uxx .
2t \\\ \xh“x
B Y
U :;E 1 1 L i ) 1 .'R e
0 2 4 6 8 10 12 2 4 6 8 10 12
AMeth AMeth
Deming Regression Statistics Medical Decision Point Analysis
Correlation Coeff (R) 0.9977 X Predicted 95% Conf. Limits
Slope 0.813(0.796100.830) MDP Y Low High
Intercept 0.342(0.294100.389) 0.80 0.99 0954 1.030
Std Error Estimate 0.106 1.20 132 1282 1.352
N 43 of43
Subrange None
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Glucose POC Instrument
Evaluation

B Glucose 1s the single most popular analyte which
1s assayed 1n Point of Care (POC) locations.

B The point of this evaluation 1s to compare POC
glucose results with those from laboratory
instruments 1n a very specific format.

B A minimum of 20 specimens.
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China Madical University Hospital

Results

Clarke Grid

Consensus Grid

500 . 500
5 — =
E =
3 3 300
= 300 =
3 3
£ 200 5 200
© 8
2 100 =100
0= 0
0 100 200 300 400 500 0 100 200 300 400
Reference Value (mg/dL) Reference Value (mg/dL)
Glucose POC regions
Region Name Color
A Good Agreement Green
B Acceptable Agreement Blue
C Fair Agreement Yellow
D Poor Agreement Orange
E Potentially Lethal Red
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Reterence interval
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Veritying a reference interval

reference

] interval
Measure 20 samples appropriate for -+ >
reference interval on new method
Exclude outliers
If 2 or fewer are outside proposed
: -+ —
Intervals sUuspicious values
B ACCGpt lnterVals / Verification with 20 samples\

If >2 are outside proposed intervals
— Measure another 20

outside
claimed
interval

— If 2 or fewer are outside — accept
intervals

NIXIXIX
IR
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( Reference Intervals )

(ﬁﬁﬁﬁniﬁAaﬁiﬁﬁ

(b) 1} AT R RIE 2 & B B AE

(c) B9 2 10?3{-&4 10 % o

(d) &+ $Fsr:e = 5%%?3__\;9 B i TR .

(e) & & Bx i f@p90/o /18&)75%}%'@”11{#’%‘2\%%%3%&

BIp o FERGEA & 5 9»* LT RS
D FXZI8L 2 B FE RIS T FFLFFHEPN > F R
otk A B < 5408 - A FRREAF ST RF LT R

vy
=% o

~

(@) EH*B-HAENFTEL PR F LT T o
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China Medical University Hospital

o R, 3 6 5 fm 4 3R A

4EERBERM S
— RARH 0, | AT A R R e
A %% Wt 43k Yo RO AH R EY,
R EAR) (AR 1, | EBHATRIGRELEWRT?
Bt 1% Wk, AEMERE? Ak
A (R) |t %/ % 1., | BABH R LT
B whiE, RA 17 857
13 EATH Fatbay ik m?
& & (2%) #E nk) Jo A G e 3 0A
ik REELHL 14 | BT R A A LA B XA R T AR?
o R, A B 7 17 657
5. | BEBA R REHEHREC
L ELL PR, HEF@RAZ {7857
A N 5 X (5 || 16 | EEATARM KM IR B2 L0
e ‘ 5 o, G 0 2 {7857
L | SEEEA S HANER] 7| B RE KRR AR R
AT A B HEES?
2. | 4ok R ehiE, PG — 0 RIS R0 g0k S
f;éﬁ;;ﬁf;é #M1 23 456789 10HA YT
: O g : g 18| R, ERHE-RGEHRE
— s - Es WRRE KEFESUEARARSR? R/F
4 | GRTHRMARA #h? i, LN TR
Wk, GIRR R R 19. | BABHEAL?
5 | EBRBAGLR? 0 | BRERE?
6 | BATAHRIMA G b W, GHFANE
Wwh A CRA R AR 2. | BATHAREBEHEMAMBR?
. | BOIRRRRFCRBR—LLEERHT?
Jolf R, AT 6016 S A
s | BRBMAAEHEMN?
ik R, AR AAARRY HE?
o | ERFHHROKEYR?
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Verification of Reference Interval

Analyst Wang Date 05 —H 201!
Specimen Criteria
Reference Interval Statistical Analysis
Proposed 41012 % Mean 713 %
Results (Total/Excl) 8614/0 SD 1.53
Max/Obs outside 10.0% /1.3% Median 6.80
Passes Yes Range 41t021.6

Central 95% Interval 52t011.1
Central 95% Index 215.4/8399.6

Reference Interval Histogram Results Distribution
40 Interval Percent Count
<4.0 0.0 0
0l | 4.0-5.0 14 91
5.1-6.2 205 2544
= 6.3-7.4 rdy 3247
3 201 | 7.5-8.6 187 1610
= i ? 8.7-9.8 6.9 593
| 9.9-10.9 3.4 297
N | 11.0-12.0 14 122
>12.0 13 110

16:46
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Verify Reference Interval

EP Evaluator

Iepaed or: BIOCHEMEETRY — TRISSERWIC EGENE RAL HOSPITAL
hy:Cheical laboraio y — TR HS ERVIC ES GENERAL HOSPITAL

Werification of Reference Interval Summary

P roposen
drstmrTrent Analpde Fef. hten-a/ i % Dok Pasmas?
={n v 00 Fato 121024 31 ori 0.0F% Pass
»" 5LA Al D i3 A1 or 0.0 pPazz
' aLp o123 A1 or 0.0 pPazz
W BLT Otod 3 orA 0.0F% Pas:z
w o YL o1 A1 or 0.0 pPazz
W oo oT O to 37 31 a1 0.0 pazz
+ BN TtioA 3 orA 0.0F% Pas:z
W oe, Z.4 1o 102 3ot O.0F% Pas:
v Tk o1t A1 or 0.0 pazz
" = I<MA To23 A or 0.0 pPazsz
w izl = oi10r 3ot O.0F% Pas:
w CRE osoiz2 A or 0.0 pPazsz
» [OR Oto0.3a 31 or3 0.0 pPazsz
v GGT St A or 0.0r% pPazz
' G o105 Aot 0.0r% pPazz
w' HOLC 25 o100 A or 0.0 pPazsz
Ll 2T oS A or 0.0 pPazsz
w RO [T B A or 0.0r% pPazz
v A5 o sSAa A or 0.0r% pPazz
W LD 135 1D 225 31 or3 0.0 pPazsz
' LOLC 0t 100 A or 0.0r% pPazz
v LIRSS 13 el A or 0.0r% pPazz
w Mg 1531 255 A or 0.0 pPazsz
w M3 13610 1S A or 0.0r% pPazz
+ THIL Ooto1.0 A or 0.0r% pPazz
v TCTHD 0toa0 A or 0.0r% pPazz
v TG 0 to20 31 ori 0.0F% Pass
" TIAC prortcly i ot 2otz L= 3 pPazz
w' TH G54 DF3 A1 or 0.0 pPazz
WL, 24170 31 ori 0.0F% Pass

w UIBC 1101 370 20128 0.0 Pazz
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Interference substances
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CK-MB
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Interference

SUBSTANCE LEVEL TESTED OBSERVED EFFECT
Hemoglobin <300 mg/dL -2 U/Le
Bilirubin (3+) 30 mg/dL 3U/L 1
Lipemia (3+) 300 mg/dL tuL
Pyruvate 2 mg/dL 1 U/L Li pem Ia%
WEH>3
SUBSTANCE LEVEL TESTED OBSERVED EFFECT? i %ﬁ"u
Bilirubin 30 mg/dL NSIe¢
(unconjugated) 2.
Hemoglobin 50 mg/dL +12IU/L <
Lipemia 500 mg/dL NSI Hemolysis
Adenylate Kinase 100 U/L +8 TU/L 194 k2
SUBSTANCE LEVEL OBSERVED EFFECT 3.
Bilirubin 10-30 mg/dL NSI D
Lipid 140-700 mg/dL NSI e e (P22 % 60 me/dL
Hemoglobin 100-650 mg/dL NSI Eiogﬁur{lg é/OLI:’ln)g /(;I_jZF\E O.B’L6 2( =
FR:(ilcl)rrnatoid 300 IU/mL NSI mmol /L] ) & PO ( E ﬁ/; 1

W i 1500 me/dL [16.93
mmol/L]) ¥ X5 EEI "
FRRETFHE -
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2.\ ':Fgﬁj(&gﬁ%fﬁ (458 23 HRERA B 3FE AR LRE ]
1 47 % (Introduction) :

2 4 g3 # (Materials and Equipments ) :

2.1 ML
22 AL

2.3 Sample preparation : ....
3 A 8 (Personnel) :

Technician
4 1§ ¥ 42 5 (Protocol) :

4.1

5 # X (Results) :
5.1 EP Evaluator &3t 7 47 & £

6 #35(Conclusion) :

O ATSE o MG » gbF b/ BT 0UE R 5 S A i o
O B RAFkwT :

7 4% F 4 (Reference) :
7.1 Burrin JM., Price CP. “M. ...

wnE FEAE
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