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1. Tnguszesa

1) MsauauAunNAElY ITRgUsEaslioUeliiuaAun AN UANUKIUEVBINANITATITIATIEN

q

¢

wazinmuuu i anudssiesAnaunanaedeuiulunssuiunmsiesest deoarldudly dastu
rounmsvaaeusienagte uarldiduriesile validate Bvaaeunioindosilon
2) mawFeuiflsunanismaaeuseninaiesufiinng fiinguszasdile
- UsBuAMAINAUANUYNABIVBINANTATITIATIEN LavUselliuauaunsavewieslfians
Indulumunnsgu

[y Ly

- Wundngruddgiiduduanugniesazisiudivesiansvaaeuiiliinnsgudeai
veaUURn15ou
- ueSessuenamnuunnsesiionailuszuy uasldidueieadlolunsiaunaunmiis
- Wudermunddnyiviesu fiRnisieal §UR tieiduildetevemingiuses
- yasnsvesesiRnsanndnlesumsieaiuenuianesdnsiiliuinsuSsuiisunaseing
WosUURANT3
- iduedesile validate Fvaaeuniainiosiion
3) WlelinmsaRamunugniesusiudegvaiiaue Instufindgminunagmsudly
4) iefigatinunnsisedrsiitddymsaiinazannsildlunsuuaiesginsdldisns
Anneinaeitvideldiedesdievarsiniedumsliuinislumenmeasuieniu

5) Welvianusiudelumsiaunaun e 1wario

2. YBULUA
iaLﬁUUUﬁﬁaaﬁ’Uﬁﬁ]zmauﬂq:uﬂizmumimimu@mmmwmﬂu(lnternal quality control; IQC) N3
WisuifisuranisnaaeuseninaiesuUsnisinter laboratory comparison ; ILC) 53189 I9UA LY
Haymiliinduainnisyi I0C/ILC luawnausie fiAeadosldun suiafiedin eugadaiver ou
Tafisdne1 auqanssemimanindin vugiduiuiner Sudusnisdamansaauauamnin control
material) Msin3euAsgUnsaiiiiedtes  aunsiamanisnTaiingiasaruquaunIwoglun e
Avun kazdn1sdunran1sAIuANAMAINAelULAaENANITIUTHULTBURANITNAFDUTENINN
WosUURANT3 ﬁ’uﬁﬂmsLLf’ﬂﬁuﬂigm@mmwiumuﬂizﬁi’ﬁuﬁlaiagﬂuLﬂmsﬁﬁﬁmum nstesiudymlali

NAYT aYNISATITYUNUIBNY

3. ANANAAY
3.1 as¥anAIUANAMAI(control material or QC sample) ynefis Yanusoanstilqaaudinils
yievangagnefiiudlodeniu fessurfdudoiuiedisaeiieiontuegied fadumung
Ingwidorensdeiindetie enadmuaduAsUinalquantitative) wieAndanaunmn
(qualitative)fiuiueuivluniwugidne (vials, tubes, slides, capsules etc.) wiuiegsfiviuann

HUae( specimens ) AStagIWILIN Tuynavueiinaudaviednuiudwmsiamileuiunnusens
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3.2

3.3

3.4

3.5

3.6

3.7

TiesfuRnnsaneqinluimanmaiensiuastuiineavidessnunadundngiu iensiaaey
BudunanAAMIINUINATIIURTIUA WU ANAILILET (precision) AYBLTIBIRT(accuracy)
LAY AANATILATEIULARIADIN IR

n13AuANAMAINAETUTRIUJUANNT (Internal Quality Control; IQC) Mangis N13ATIVABU
anmglumnasouveiosjiRnmslusastuneu iodsaduheglunusifidmuaviela
snasmsfiliEnnumugunsiesgiliegngldanneiidimun eruguiladesieg MAutes
U Fheswd yeanns then gunsal wedesdioseflflunmsnsaiinssdmaiosfifinmg ns
muauLLUUﬁﬁauiﬁfgLﬂuﬂfliuaﬂﬁqmmLLajus]’w(precision) YoIMTIATIz Tnerluvneianis
Bpseimeginfiundulszdn lngldieg1e In kit control #38 In-house control #3a
external control vadauAILAfUNIIAGRURaE s ThenASIVaThismLETinea uay
T#8vsadflunsiinsgideyatu Wierislumsdndunmunmnaiieszst Uaitymuesszuy

3

Anneiiidesnmanisuiluuiuuss uaztiedaduladiannsanesanutoyanaiinszivesiitels
3ol

In Kit Control vty JaneuauamnmiindeufuynnsIavesesnnzilunsoniuys
psaaifievhenfildannanseuaudunlflunsulananimeaey enndendndende
Manufacturer control Fananuniileldf validate gans2a lalvfilomuauauniwnismageulunu
Usedntu Fatndauussgs fusdien engnsldaudy

Built-in control manefia nsiiyavaaeuldiumssenuuuliinismunuegnieluyanaaeuiile

v dumeunmavaaeusiululnsauysaihiissuuldesnuuuld wu veiiduneuntmageuls
fuiunsasuiuviedusuildiinisldsogiud Wudu Jaduinguszasdiunndrsannsaiy
ATUANAMNINAIETU(IQC)

In-house control %38 external control ynfls JanmuauivieslfoRnmainseuiemdedam
sniedagliiisatesiunsmanynnss shmsienesiaseuaninugifumslesesisensgihe
LLazi%’ﬂ'wma']mwamﬁumiammummLLUiﬂi’;wuaamimaau waziasaNIdANURAUNALIR
JuivsrutTiesgvinielsl

nsilssuiisunasenineiasljianisiinter laboratory comparison; ILC) a1e/8ia 94An15/
e fuRnsinsdudunsuasUssidiunansiavenansvaaeulushegaivilouduvie
ateadetulunsinvsenaaouiiud 2 HoalfiRinistuluneldannizdidmun.

Interlaboratory comparison : Organization, performance and evaluation of measurements or
tests on the same or similar items by two or more laboratories with predetermined
conditions.(ISO/IEC 17043)

n1MAFaUANTIUIEY (Proficiency Testing, PT) Mngfisn15Useiiunnuanunsaves
viesUftAnslunmsmeaaeuaelivdninasinfmualy Tnemsiisuifisunansmaaeusening

WosUURAnIs.
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3.8

3.9

Proficiency testing: Evaluation of participant performance against pre-established criteria
by means of interlaboratory comparison. (ISO/IEC 17043)

AMUVUNEYBY Proficiency Testing ATRUARN

a) quantitative schemes

b) qualitative schemes

c) sequential scheme

d) bulk interlaboratory testing

e) single occasion exercises

f) continuous schemes

g) sampling

h) data transformation and interpretation

NOTE : Some providers of proficiency testing in the medical area use the term External

Quality Assessment (EQA) for their proficiency testing schemes and/or for their broader

Programmes. PT sumdnsifildlu USA dau EQA WJumdniiildly EUROPE
TYPES OF PROFICIENCY TESTING SCHEMES

1. Sequential participation schemes
2. Simultaneous participation schemes

2.1 Split-level designs

2.2 Split-sample testing schemes

2.3 Partial-process schemes
3. External Quality Assessment (EQA) Programs
mMsUszfiuauausadedsnisniadandu(Alternative Assessment Procedures, AAP) g
seuufilddmsuimunanuiidedoveanismaasuiilifinsmadeuanudiugysudanismeasud
Lildsunsuseiiunainesdnsnaaaunusung (Ungraded) M3onsnaaeuautIusfiviiiie
N135An®" (educational challenge)
miu,aﬂLﬂ?i&luﬁ’aaEhéli:‘m'ﬂdﬁaﬂﬂﬁﬁami(specimen exchange system for quality
assessment; SES ) wannefls Tmsmadendivesufoifinisious 3 widulumfuiesufifinisues
auead dudunisiieuiisunanisadeuseninaesufiRnisiasiinsuanidsuiiesng lag
Suasuiuieghwazaualun s uReafuiunTi EQAS/PT Fearldismsiilunsdllad
mhsanuriossdnslaliuinisdavi EQAS/PT Tu test iveafiinslaliuins viodunas

Tusnnsuebienadnsiule

3.10 msUszdivanuausalunimageu/AaseingluvisslfjiAnis(intralaboratory

Comparisons %38 Laboratory’ performance in test) ningfan1sivissufuinig anliunig

- a ! o v a v a wua = Y} Yo o o
L‘UiEJ‘ULWSUN@ﬂ'ﬁ‘Vlﬂﬁ@‘Ui%‘VT'J'NLﬂ'ﬁ/iu’]‘Vlﬂ']EJIu‘VT@QUQ‘U@ﬂ'ﬁL@IEJ']ﬂu I@IEJA‘LSU'JﬁLWEJ'JﬂUIUﬂ'ﬁ
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3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18
3.19

3.20

3.21

3.22

nageufegaieity  meldfeulafidmualy  fnisimuesiuiuiegiaasanudlunisvh
Wudefufumsi  EQAS/PT  Feadlddamsilunsallifimhenunioasdnslaldusmsdnih
EQA/PT Tu test MpsUfiRnislaliuins wardidedirlumsiFouieunansadeusening
vosfuAnslasiEnsuanidsuiiesig

Mean mnefis Anadeiildannninauinvesmsmageulundazyamismedaunsageuly
sqmﬁ?u

SD wneds AildTafierTumnuitssmsassmsiimsingng sulunishegradeinnninis
F0E4

cv mneds Shnduvesrdenvunasguiuaiedsvesnmmeaoulasanuofidun
Variance Index (VI) e faianunisusiu

Bias Index Score(BIS) nueda avwuudvfinunainaiou

Variance Index Score(VIS) wungfis azuuu BIS #liAndadnval +uaz -

Mean Variance Index Score (MVIS) #1884 ﬂ'?LagaﬂsLLuuﬁﬂjﬁmmﬂmﬂLﬂ’gaumﬂﬁqﬂ tests
fids Inter laboratory comparison lulassnisiseniu

Validation %188 mﬁﬂﬁzLﬁum"]mmmLﬂ?{auw%%’aﬂﬂwm@(error assessment)

Method validation(MV) mnefis nszuiunisuseiiuiznistnssit deuwandiiiuinignisaild
fuflaadnuusmnzautunsldnuiug viendninifovili Mv duedesdietisustinda
AanaLdouvdateRnnamerlsthe Tanugndesnudifuannansimiels uasdionsaaeuls
eunamndeuiidtuerlifinadensulanansieseyt fadHnoressiimsiuasuulas
vnetafndufinu uidasedlussiuiiveuuuandodeld
anuRanaananfieansuld(Allowable total error; ATE, TEa) vaneils AnuRnnaIns
Favueemamsiiareifiseuiuldhiedlueuaniiiinuefissedensiundaziimans
3Lﬂ'ﬁ’]8ﬁﬁ?u1ﬂ1ﬂﬁﬁmﬂﬁziaﬁuﬁﬁiaijﬂ:}a(The amount of error that can be tolerated without
invalidating the medical usefulness of the analytical result)

Certified reference material (CRM) %1883 ans8198eiildun1ssuses Tnedlususesiifu
(certificate) GaflnnandRegnmiaiannniildinunsiusedasiimsfiannsansaseundy
(traceability) lUisanasmiennasgiuanastsgniosnuiisndiuly wasAuveandasdosdien

Aulintueu(uncertainty) NisgAumNEauNLansAIAUL

AULANANNTZIIN EQA/PT nu 1QC

EQA/PT 1QC
auliunistagasAnsnieuen auliunisiedlaeeauuRnnig
udunsinsiaufInuang NNASIIINSNAae UV TUM3YNATININ1ATI

mogaUaglu First case vesiu

Uszliulananssuiuanu Uszilulalanizdau analytical

f9819:0u unknown feg19.du known
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4. YUNDBUNITAWIUNIS

4.1 msadvanaunAeluiaeujianis (internal Quality Control, 1QC)

[

MIMIUANAMAINNTIATIZA W3BI58NT1 “Nsmuauaun nAelulQ0)” Wuumsnisddey
ogmilslunsuszAuguAmmMInaaeUNwiesUfiRng desviliindnnevisiulalunugndes
Hofoldvasmanisnagou ituIsRaumuguuuuseiemnadiivhnsmndey ainisvagou
shegauaununnlididudosimnsounimeaoy Tagldudnnsmeeda wumsamueui
fumeumsiiameifundn (@nalytical phase) I@EJL‘TJ‘LJﬂ’]iﬂ’JUﬂiJﬂ’J’]JJLL‘lJi‘lJi’JuﬁLﬁﬂﬁ]’mLﬂ%‘laﬂﬁ@
Ans1zvt gunsnl theway Taanadey yeains sudsanmindouse Aldlunimeaey el
mMaasudimuudsUsueglussiufisensu M 1IQC Tuudazsensnageuvieusazanyions
frwazBonfuniuuaninsiuisrgnisyliluenansisufiRnuresenmvaaoutug duneu

aelufldulugldlatunenisnegeuldsusinainigi Ineddunsunisandumsduuuimsly

AT P
4.1.1 9N UNITAIVANAMAIN (quality control planning; QC planning)
4.1.1.1 MVUANMIAMAINNITIATIENVDILAALNITNAGDY (quality requirement) Fadipn
Avualianuvasiiduaination 1wy A1 Allowable total error (TEa) fifvual3lae
CLIA (s
4.1.1.2 A" inaccuracy (%bias) wag A1 imprecision (%CV) ¥8INTIATIEN Tetoyariaaas
agniipasinunankanIsAtasilugaslafeanuesiludoyaazauilianntg
a 1 3 1 v = v (% [ 1 & a &
Ansegilugiiaidauwdtagiuaudsdeunasiilidosnidn 6 wWeow nsalilusiens
nagauludoylaulilddoyaazanatnedas 1 nou nialdvayaiannnisi
Analytical performance verification) @4A1 inaccuracy(%bias) L&y A1 imprecision
(9CV) AU lgn 287 UA5IANIINNANITASIVILATIZHTAAT critical level 3D
medical decision level Laganu
a 1 o v a aea ~ 1 . (Y
nangna: n135Uszlinan Accuracy Nviasilfiian1silaniannan %bias 1o
—_—
Taaladanitn w
) nrsdsziliulaslddona EQAPT tUSsufiaunwsznineani
#a9l11An190329 lANUAT mean VD9 peer group TIFINITAAIW I
@1 %bias laglFuuuliniin @1351931A3129iA1 Bias ag Sigma Metric
nNHan13L313ulATINTT EQA/PT (FM-LAB-234)
2) nsuszidinlaalydaya 1aC luldsunsaaluaaamnIn on line QC
WU Real-time (1% 1U5un3a TIQCon NilBaNAaNULATAIILATIZRLAN
ARRBN/NAANNKINGIARHN cobas 6000, Tilsunsa Caresphere XQC #

q 1 %) q Aa ¢ ® v} H
BaNAINULATAIILATITHLIALADAD Al A Sysmex XN-1000) NAN15
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o

3)

= = ' = 1 v a aea .
wssumfisunaluudas test uia parameter 321191 a9U7)UAN5(inter-
laboratory comparison) #d&181305uZaya 1QC Uszd1Invad
7 A aa o Q) ¥ a ¢ a o Y o '
wasdpianisnialaniildszuniiassdifganuuazldaedisaivan
AMLAIN Lot LABINb(peer group) §101301%1A1 %CV Uag %Bias 911
Tusunsan 1z lnn13A1%IMKIAT sigma metric WaIUARLIIENNT

v
nagaula

a ¥ v [ 1 ¥ 1 .-
nsdsziinlaalrdayasinn1Insiain@Ia1InInIgIw lawn Certified
reference material(CRM) %38 CRM traceable material 1 2 32 AVAI Y
agn filaldswnan(ot) taganwnufilalun1svia calibration Tuias
LAALINK LABTINITILATIZRANINIATFIRAINAI1IILAUAIN

& [ 1 [

LNTWAE 10 A3I(NTWLTHIN% Hematology LB CBC LIHAK 819059

a ¢ A & ¥ o (R .
AATIEHALNET 5 AFI) LLAYIATWITWA inaccuracy 1%31] %bias NFAT

%Bias = (Assayed value — Certified value) x 100

Certified value

4.1.1.3 Wa1sanidenld QC planning tool

[
a o [

4.1.1.3.1 nsdinvaenld Sigma metric Wy Qc planning tool HTunoudail

method laan1sidanm1uan sigma metric TUSEAUTDINANITIATIEIAIUANUE ALY

1) AUIUAT sigma metric INENT
Sigma metric = (% TEa — %Bias)/%CV

2) W1saudenan sigma metric 11 1 AnduiunusziununImees test

[y

<

a ovvdy
LIYIATMNUAIU

- A1 sigma metric 15gAU critical level %39 medical decision level
n3adil critical level 50 medical decision level 73RNz ILAZA16N
(iu electrolyte, CBC tHudu) Tidenlden Sigma metric 31nsziuNa

a cay v . . A v PN = | (Y 14
N13RTINATILNNLA Sigma metric Toeigadsdiulngiinagls
L@enil Low level
' . . Ay a Aou oA o g Yo

- AN sigma metric NUBENFANAALGDNUIAIN control YNTEAUNITIIN
1QC
RNBLAA © FN sigma metric LIVBNIZALAUAINYBIITNNT
—_— q
Aeved damnansni ldlglunmsinsannausuiamgmunw

1 1 di ada v v a v v o 1
agudoLitasuesitianzdle dasdfuansdasiinuadn
_ 4« . .
Tolerance limit (‘ﬁ%a TEa) 99.1J% quality requirement 124017

Nogay
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3) 19 Westgard Sigma Rules Tun1siuun QC procedure Iﬂw‘gﬁmﬂﬁ
WIN5ARITURGDN control rule 1 control measurement(N)
Lar$1UIUYeINTS run (R) Mwnzasnitevnanldluesufjifinig auan
sigma metric 9931BNIIMAGBUTY Ui AITUTindala QC Procedure
Tan QC rule, Control measurement(N), Number of run (R) ‘ﬁi‘ﬂu
Nuusgiunemmegeulilu wuuduiinsenisaruauaAunIn

nelu uaz analytical quality requirement(FM-LAB-341)

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 1 50 1 40 1 3o
Sigma Scale= (% TEa-%Bias)/%CV

Westgard Sigma Rules ™

3 Levels of Controls

Report Results

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

4.1.1.3.2 nsaldenld OPSpecs chart(Charts of Operating Specification) 1w QC
planning tool funousail

1) @313 OPSpecs chart Tnglalusunsumauiiames wu lUswnsy TIQCon

2) UsziiuAn probability of error detection(Ped) tag probability of
false rejection (Pfr) Fimnzauann OPSpecs chart 1ngn15Wa158u1AY error
detection i 90% ﬂumm%mwﬁ%ﬁuﬁaﬂ%ﬁm 50%) ez probability of false
rejection (Pfr) fitfosndn 0.05

3) Avua QC procedure laglaan control rule, 317U control

measurement(N), 4a31UIUVRINT run (R) Nmngauiveranlgluiesujifnig
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4.1.1.3.3 nsdidunisneaeunis Serology/Immunology Ald35naaaunuy
Qualitative Fsursmsnageus unaiduBsfsUiinalSemi-Quantitative) 19y 81
A1 S/Co ratio MsivuA QC procedure TAgRaNTaNAMUMLILANVDINTT
Uszgndild control rule wu aldnaninadives Westgard rules @1atdentdnguig
Foloun 1-2s u Warning rule, 1-35 way 2-25 %ise 20f3-25 WJu Action rule 1Ju
fu $rfunsinaumnuiUAsunlasiingsusoszuUMAGeULUY Shift (Wa QC n
Uegmilevideldl mean og1stion 6 Frdndefu JeuiniAnillowdsu Lot vesyARTI9
Tval fnsusunipsesile wiewasu calibrator Wudw) uaz Trend (wa QC Aage
anasvidaifiutuegeton 6 Afndertu dsenaiRnnnmadeuvenaiasieniorn
n379)

4.1.1.3.4 nsahduvassuduvasnisiaun frsainseidilidiunglunsmi Qc
violtszuunmavaaeulv Ssliteyalsimnnmeiazldmuame Sigma Metric léoens
iidefie finnsiviniserafiansanidonngann Modern Westgard rules Lilanan
Wanzay G

1) n3adl¥ QC sample 2 52y liNarsandanldynngves “Modern

Westgard rules: N’s of 2 and 4” 9147un15 run g Ndagiuas 1 A9 SUAY
fa U 1 1 1 lﬂ' o/ Yo

inadifnn A1 SDI < +1 (WaA1952%9319A7 mean 19AlANY peer group) #15

A3¢ peer group SD) 3nYagan1siseuiigusansv IQC seudviaaujuanis

Nlvaaulnsa Lot s8Ny AINEIAIUaIN"

Modern "Westgard Rules": N's of 2 and 4 Bt
Tech:
Control
Data
In-Control
Report Data
No
4'\ H
13s No 225 No R4S No No 8x
: 4 CONSECUTIVE 8 CONSECUTIVE
one point (across runs) The range control values on | ONE
outside 3 SD 2 CONSECUTIVE (difference) between one side of the .‘"f ”ef‘ E“
values outside the two controls within a mean and further _sideofthe mean::
same 2 SD run exceeds 4 SDs, than 1D from This can be within
or This rule [s only to be the mean. one control across
(within run) used within a run, not This can be within 8 consecutive runs
2 CONSECUTIVE across runs. one control across or

. values outside the 4 consecutive runs within 2 controls

SAME 2 SD. oor across 4
Yes Wllhéncr%ggtro‘s consecutive runs.

Yes consecutive runs.
Yes

3 1 1 Yes ‘

Out-of-Control, Reject Analytical Run

Problem:

Resolution:

Find out more at http//www.westgard.com
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2) n3alld QC sample 3 seau liwvrsasndanldynngvas “Modern

Westgard rules: N’s of 3 and 6” 9147Un15 run 98 NUagIuas 1 A59 SIUAY

inauniAnnuA1 SDI < +1 (WaR1952%9319A7 mean 19AlANY peer group) 15

A2 group SD) anYagan1sisguLilgunanisy IQC seniviaauunnisily

Aaulnsa Lot iAgINUAINAIAIUAIN

Control
Data

'

Modern "Westgard Rules™: N's of 3 and 6

Date:

Tech:

In-Control

Report Data

No

Yes

SAME 2 SD.

Yes

or
within 3 controls
across 1

13s No 20f3 2s No R 4s No 3 1s No 6 X
; = £ 3| 3 CONSECUTIVE »~| 6 CONSECUTIVE
one point (across runs) The range control valueson
outside 3 SD 2 out of the last 3 (difference) between one side of the }ia\ues on.ONE

values outside the two controls within a mean and further sdeolthemean
same 2 SD run exceeds 4 SDs. than 15D from This can be within
or This rule is only to be the mean. one control across
(within run) used within a run, not This can be within 6 consecutive runs

2 out of the last 3 across runs. one control across or
values outside the 3 consecutive runs within 3 controls

across 2
consecutive runs, etc.

Yes consecutive run.
Yes

i YBS‘ i

Out-of-Control, Reject Analytical Run

Problem:
Resolution:
Find out more at http//www.westgard.com
41.1.3.5 &1AIUTIYNIINATIUNNOATIFINTIVNDE 1271% 0 — 5 DL/,

% 1 =~ [~ v 7 Aa I’ o
10 — 20 AL /AA BN LiIAY ?wni'm:umvmmsmu@wqmqunszmu
] v a? Q/' =1 ) [- % a? [- %
agnag 1 ass 1w 24 5alyg wSanar1sm1aI197uas 1 mamur;nszmufﬂy
ﬁvﬁauw?aﬁvw?awﬁ’uZﬂn”unvsmmm”aasiwﬂaa;j‘z'lwswu5nﬂa\75’uﬁu
w1zl Infidn1snsI93ATIeHIIgNITNATa U 9
4.1.1.3.6

v P < < A'a '
Wwagilpnanas 1 AIJ Lma‘:i;mﬂﬁ‘\?nwﬂ’lﬂllaﬂ% Lot

nstin13NAday Blood gas i POCT A334n13%1 1QC 2819

4.1.1.4 MUUAWNUNUAIUANAMAIN (QC planning) Mevidanisldau Arsin1sUseidu
Uy uarenaUiudsy QC procedure Mgianldmumumngauiiensuiuusmie
mMswauAuan elinsidsuuvadlag fdawansynusie %bias 3 %CV 19933
A Tagenaufulsmn 6 Weau fnsadinsesimsiiansandentd control rule Tusid
wanzaun aranzaudsidunsdifedlutadufuresnmsuiundsussuniniesteo
ATIIATILUAY/VTOHNRTIATATIENENTAIUANAMNA TIVANEAUVSBIERTIATIwMT Y
Tl dledpsvienyidamnutungladidssiulunmsldnuezanaiinneiasamuny

AMNMULEIAISTLY QC procedure uANAUAINAT Sigma metric YeusazIIBNTNAFRY
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muAwuzintunsly Westgard Sigma Rules warastuiintaya QC Procedure oA QC

rule, Control measurement(N), Number of run (R) #ldluaudszariunnsenisnaaeull

Ty wuuduinsenmsatuaNAun Ay uae analytical quality requirement(FM-LAB-

341)

4.1.2 \aanly Control Material

4.1.2.1 9an1 control material(QC Sample)

4.1.2.1.1 nsalw3enldies oradududmSunisnaaaunie Immunology &msuis

NAFDULUU Qualitative 1uﬂ6ju test ATneaunally Positive uay Negative A5t

9819719 09M38ULAEL DI MLUNLAUANUTEAUAILLIINIABINIT IA8LdaNTEAU

AL auiuwazyansIa WelinisAnaualuauinuluazaunse

A9293UANURAUNRLUSEUUNSNREaUle

4.1.2.1.2 n3didenldiiegmununiansm(commercial control material) A35

FPMIINUNEINATUNITTUTRININTFIUNTHEAINLINTFIUTEAUAING 1130

[y [y

JEAUUTEINA UTBRIUNNTNINERU(verified) IMNTARAIUANAMAINATLNINTTIUTER

9 9

'
Y a A

A4N8 LABINTI8ATLDYALNYINUUSUNENES VONUILIIUNTUTBINE Lot number,

Y

Expired date @1uUsenau TuUApUNSIASENABUANTATINATIZ NMSAuSAw @Y

WALYIANTMLY K38AT Mean SD %CV dUATIETLAAINNNISII9IU AL

wingaufiugan1snsIviaTzinasinumegey Jusiu

4.1.2.1.3 NMSRANTUIANUMAUTFUVDINTIAMIEY control material AISAITD

Yadeines leaun

[

a) ngusEenInadeunenuraunududu(quantitative method)

Asidenldseu control mungkanwuzii vsesgatios 2 s¥diu

= v

b) NNSMIAIMIBLEBNANUINTUTLMAUNZENYDS control material AUaA2S

NS

1)
2)

3)

BanANULNTUlNALALIAINSARAUlaN19ARTN

Y

nsdldummeaeunsgiiuiuineirdiniiannsainanduiiay
16 Whdenanududuiilinanisveaeudu 2- 3 whwes cut off
vizeSenay 50 vesduiidudunsives sigmoid curve wazd
kg Reactive ¢

asdaliflunisnnaeumansiania Iidenaaududuvesars
AaUANAaNIWIALA £50% vasA1 Cut off (¥ N15ATIINT
Methamphetamine 94fif7 cut-off 1,000 ng/mL A3sidanld

FIIATUANAMININ 2 SEAUTAAINTNTU 500 uag 1,500
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ng/mL 1Tudu yanagauaIsiawandausaidiugainingn 3
ihaw w3anaunisldeiu AU QC sample ifiaarandudy -50 %
uaz +50 % ¥a9A1 cut off AN

4) nsalfuyemsiafieiusaufizendenuda lrdenaandudud
ToeaussvesUfseonlusedutszanas 2+ (1+ fis 3+) dloaw
usafuiivesufAzendu a+

4

o) A9l control material ANBUAUDIFBITLUUNITNAADU UGN WL N

A v @ 1

naafiuiegathewimiululs uazasdusdandouldiuried

9
(%

Fumeumsinioliieniian

d) AI5UsELNAUUTINN control material ¥83uUNINAA(LOTWAg Ul
Srunufemeiaglianldlidesndn 6 Weu wielildam LOT ideaiu
Tilsundigaindidululfnudeddnvesergnisldan iensinm
srevuavanaALUFadlunswden QC Chart Tual

e) onadenlifanmueununIwaInyaraiiana(third party control
materials) Wiy yi3elfifisnfsluaInnsld control material vosgfuan
YT elHAnLATTIATIEN

f) ﬂfjmﬂEJmiﬁ/maaUﬁiWEN’mNaLﬁu Positive ag Negative (qualitative
method) maidenldaziu control aufifuantneuas/mieinTes
AT ULIN

o) \flosannsueaaune Serology/Immunology Tudagtulianulias
11N lInIslY control material 2 s 019liliAnUselevnuaiy

(%
v v =

foIn1s matusenaldasauauamniniies 1 szau lnedndugansia
fifldsieualiuay S/Co ratio lilAu 30 msidenifissszduiendill
\RuFesas 50 wileAdindu (Cut off) usdduiBnaaeuiivaseum
N9 19U InTeInTITieTislulTRusEUUE1U S/Co ratio Tdnnn
30 lunsdifenaidien control material 2 sesuld
4.1.2.2 fisun3u1 control material 3lglun1sufiRnuasaziasiinisnaaedldly
syoznaanms Wothdeyailduusaiduiseumnzanlunsldo Tne

Wiguiguasinanildannnisieset duaissyluenansuuuvosngn delaun an

Mean SD %CV

=

4.1.2.3 il control material denaniunlgluniseuauamnnnigly (1QC) Ivdaeding
uiingwazidunsine 1 e / Lot No. / Exp. Date / Asi199 Nsey Tudaessusiig
Mhunldluraziu wazfsinimadeuniauazd A uiese Mean waz SD

VoIl iRn15109 uadunnlilukuuduiinnisivuaal Mean/SD U84
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o

WU URANNS (FR-LAB-084) nsetuiinlbilulusunsy TIQCon limasldrluenans

v

MiunuiuUsTiasilun1sivue mean SD N9el4iu control rule ¥4
% a wa d" [ 1 v a [~ 1 dl a d%’ [
WosluRns WesnAdananeraniaiuly iszilumifiatuainngy
wosUfun1g Seldmsinunldieasiounuaunsavesiesufuinig widsld
Usznoumsiansansiumeld 1w msiueuliisudeyaazaudi Mean ved
WU uRnsiu Peer group luguuuuvesen SDI udu
RULLKAR
—_—
A A A A . a A A
(1) Walim3tUaun Lot 184 reagent Waz/®3a calibrator AITRANLASINITLLRY
Lot 289789AILANANN(IQC material) luwiuiAsiuniasaumIina
Wernulugaasuduuainslgreagent uaz/wia calibrator Lot lnal iWanIugw
938NiNadan1Ia5299uM IR ewLURIVBd reagent WLaz/®38 calibrator
a o . . A o
(2) @3RN IMINILE third party IQC material T41uizgAILANA AN TN
uTEnau thaidumadannianeninilonnisgaiuguamniniaanlas

2
v °

a & A
WHRAWIET/LATBINE

2

4.1.3 9384619819 Control Material Trnsauldau

4.1.3.1

4.13.2

4.1.3.3

<

nsvinliduansazate nsdl control material {undnsiaueidniagu(commercial
control) fifidnwausidunaisis (Lyophilized) Tsiksanussq Control Material Tu wén
inglviduiidunsiienafinegiuruazirsvnngaeeninnesiidurin udazanese
fvhavanedenaU3unsiie volumetric pipette W38 Automatic pipette  Tideu
FeuUTinasudnuliinesiguanseylifeaindrsn Tadildain fefisliuszana
30 it Tnefinavsuuin(swir) Trearaaduadas 23 adduseniedendly uas

Aouhlunsiadiaszilivyuriaiung watee asaufiedienadliduilloeadiu dw

=

nswisen Control Material Tuguuuudus livihmuduugdimseyliluenansiiu

dm35u Control Material 1u9

< o . Y o o o o o v o LY

WU control material Twhenuruwugtdifissyliluenansitdudmsu Control

Material tuq nsdhiulutoududs uldguduieniszuvasareiudednluda

11 control material Mnusneaglugidu 2-8°C winlutoauwtudaluldau

- fpsanasiislivseana 15-20 wiii(nsdinineanananglin 2-8°C) niatzanm

a v ) a ad, v o R
40 w(rsauguliadlutig 35-45 Wil ndiniheanunnguiuds <-20 °C)
) 1

Wilsgaumgivindueamaiivieadenou Aoutlunsialiaseilinguinulg

wane9 Asuiletionanlidulefeaiu
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- control material futafudy Werosnanilfusnwundsisliluannewadond
wanegluud 1w andesududaneglugamgiivies msihlldanglunanlidiiv 1
s warlildifoansadondaiia sahlufuinudediotndualdsn

- nsdl Control material MTslFudusdaussgeglumvuzussgisusudafvinwdu

wdelilugiduniuaugamall 2-8°C  levgldan Tesnuangidu waulmdu

(%
a U ¥ 1

Wewdeniiu udawuusld sample cup %38 sample tube Jutiiun1guzussYIUALLY

o 1 a

[ | 1 1 A VY A v
(830 mumamqmmumwmﬂa sample cup #58 sample tube TUaRTBN

e e

W15 AnaRIAUSEIN 15-20 U neuthluneasu

hO)]

4.1.4 a$radinuaursesukuunstuiiniiazaindenisianaunanisaivauaanmnigly

4.1.4.1 MIaNAIPIVANAAMIUNANITAIUANANNINAETUNTATIATIUTINAART 189

(quantitative test)

4.1.4.1.1 %1 mean uag SD nsel control material ﬁm%m’ﬁs[,{f\i”lumu(long shelf
life) 19911 Between-day precision 1ngn13091371AT18%618879 control
material finstai 20 Tu (N=20) thanduInm mean waz SD Fafoerii
dewnsosiofaundiiugn

4.1.4.1.2 dlofinsdeu Lot v84 control material lvinn1sns293A5729 control
material JuNMINdnlnaiinew lot) muAsnslude 4.1.4.1.1 gruuluiuiu
MsnamANAimaalinuee noufiumsndniduazmun

4.1.4.1.3 n3dl control material f018n 15l auduishort shelf life) Tnsniases
control material Tuay 4 %ﬁ(quadrupticate) fasafiu 5 Ju (N=20) dewdi
control material lot LA19g¥NA UIMIAIUIUKT mean  WAIATUILNAIAT
SD IneldAnadores CV vas control material lot 11 1- 3 ieudounds
Tagldigms SD = (mean x CV)/100 leldluuszana 1 deu (N = 20 i 30)
TvAwaad mean SD Tol

4.1.4.1.4 frsananuiifeievesdn mean vesvasUfiinas TldiEn1smenaey
iU peer group ﬁizqiﬂuiuu,mﬂmimu@u@mmwﬁaﬁluiﬂil,lmm
TIQCon Tagn1siiuteyanisyi IQC 11 5 data 21NN15ATITNATIEN
control material #afaiu 5 Ju Y1u1AwINMAT SDI 9MngRs SDI = (
Lab mean — Group mean)/Group SD) A1 SDI A15HURYNIMUTBVINAY +1

4.1.4.1.5 1A mean Uag SD Yasipsfumnisluaineisniunu control chart L

L-J chart An1sasagnludflilulusunsunmsauauaunmueuaIas

6

AR IR waz/750a5199mluslR I Tuluswnsy TIQCon a1aldsuiu

LY

ImuANAMNNAaselag LIS

‘__08
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6

4.1.4.2 mia%’wﬁqmmmammmamimmm@mmwmaiumimm,%aﬁw%mm%Lﬁmz
(semi-quantitative test)
4.1.4.2.1 nsdiseanuranmsnagouiiu Titer Tilduuuduiinnanisaunuaann
aelunmsnageuiisnenunadu Titer (FM-LAB-307)
4.1.4.2.2 ns@isneaunansnageulduseiuanuiinung Ilduuutufinnanis
muauqmmwmaiumimaauﬁiwmuwaLﬁuszﬁummﬂmﬂﬂa(w-
LAB-308)
4.1.4.3 NFATRIAIVANFAMLUNANITAIUANAMAINAETUNTNTINTIAUNINWILATIER
(qualitative test)
4.1.4.3.1 nsddunsveaeuiisnunaidusiaias 1w f1 S/Co Ratio ingradie

[y

PpsnTIadinTzsisnluRlunugfifuiuineirdin(Automated

immunology Analyzer) Wlifanunnannmiislogudiluniesmsa

AATINIALULR wag/mIotulusunsy TIQCon avldsiuiuiuiaiuay

Aundiasslag LIS

4.1.4.3.2 nsdhdunsveaeusgneiieuazsanida(Simple/Rapid test) fienunadaen

wWan laifesvin control chart udlviamuiiionismuauannmlaenis

hufintoyadiléininnismsia Control materialadlunuudufinnanisaug

AunnAEluNIMAABUIT AN WILATZ VT8 TURAR R (FM-LAB-309) 154

Tuuameufoassd

a) ¥hnsiden Control materialfilyimnandiuesd vionrmusswosfizen
oglusedu 1+ fa 3+ Wetuianuusigegaiu 4+ luszozBuduoiald
5T 10 ﬂ%ﬂLﬁa@mmufdiiJmuLLazLﬁ@ﬂﬂ'ﬂﬁﬁﬂgm(mode)mm
uatels udthunlivszneunsiiansanidenlflvaenadosiusedu
AL SITIFEINS wazvhuuuinnasafiudeuien Lot Tl

b) Yiin1smeday Control material 1-2 ASwiadUmvinTaraifountuaay
WangaureISIuNIInae Ui e eitae wasvhmnasifidaldnugn
nyvandeslv

4.1.4.3.3 nsdfunsvadeusgnsiewassanisa(Simple/Rapid test) fieTurade

ipeseuNaTUInEn laifioni control chart wil¥iAnauiionisaugu

Aunnlasnstiufindeyailldainnisnsaa Control material aslunuy

SufinsansmuauannmaglunmaaeuiBsgan il eifie TuNasme

LA DB UNAVUIALEN(FM-LAB-306)
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4.15

4.1.6

T taya Control material vaugldau
szyiesnsldan Control material dosiinsifviiufindeyastsasud leldusznauns
AyvasUavlewumuAaUnRvTeIlowuiid QC aneenluusninasi(out of control)
foyafidessiussznauluse
4151 widesile Feufunusudoyansiioks aouifioy teuthgs uagnsUsuusiieingg
ERRNGRTLLY
4.1.5.2 ganTavidethemadeuLaresdUsEnouiiiendesyansia 1w Calibrator, Control
materialifusiu - egnafosfomsuanzileldanu 1éud Jeyn
7533/ Calibrator/Control material Jun13NEn Jununeny JuUald Jununeignas
Wald gamgifldifvinu saluimanisasuiiisurdnducut off) s calibrator
4.1.53 anmwwindon finansznudenmninuesnmadey Wy Sufingamgl s
4.1.5.4 yaansAgtesiunszuIumsmaaeuluta Analytical phase s
4.1.5.5 Han13nadey Control material TiAutuiinnaniswaaau Control materiatﬂqﬂﬂ%’jq
finpaeuLaziiuNNEIoE MsERy TaTaAdinAu(cut offfiduaniann kit control
Foyafisrunmmsisnuanadunsm vieguuuuduiamsaldtuiindaniunis
ATUANAMNINNTNTITIAT LA aEAINLa LN TIINUANURAUNATEITEUUNNS
MIIVIATIL TN
Annnanitennsauauaan
TuusiagseMvmegaey nan1sMaaey control material foslasun1sivunssAuLag
ndninauivesnisiamaiionisauauamnndsseluil
4.1.6.1 AMVUATZAUIUAINDY (warning limit) 19U Rule 1, (+2SD), TV+1+, TV+1 titer
Dusiu
4.1.6.2 fmunsziuiidasufiinsmsaasaunsla(Action limit) i
a) Action Rule (Jungnseuausineg vesmsnaaeuidsiinaiifesmanvnuas
WAl WU Rule 15, Rule 2., Rule 20f3, , Rule Rs, Rule Rgs, Rule Rg, Rule
Re tUusu Gﬁﬂﬂ’;ﬂﬁ@ﬂiﬁfﬂﬁmmzamLLmGiNﬁ’umm@mé’ﬂwmzﬁuaﬂLLGiazswsti
nadeuTsduiusiuanuivesnsveaeuTanauaunmnn Tnefddaatosnm
Yosinsuazmuidssesmsdudunnesieftisnuaiiianatn saudsuimna
NSNAFBUAIBLNBTOUNIBRR TUAIY
b) lenanaaeulisnnnmvieRsUSinafiaseilinanisnaaeu Control material
lailamuargisadmane(Target Value; TV) wWu 210 Negative 10y Positive,

Non-Reactive 1Tu Reactive, Positive WJu Negative, Reactive v Non-
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Reactive, AWANANLINNIINTDUBLNTN 1 titer 990 Target value (19U 1A
1:160 \Ju 1:40) wiounnatsnnIMzetaENdT 1 s3AureInIsnsaU s

2 2+ WU 4+ 50910 2+ WU Negative) 1TJusu

4.1.6.3 fanun1siasuwladiagfuindeyadyad 1y Mean, SD #38 %CV

o

a) N3t mean vesteyaaraufimaUAsuLlasllinnvietosanifuegieiifuddry
eo19nsemuANugndes(Accuracy) deAniildannmInsaaiiased Control
material Wimuildnwag Shift wie Trend ameainainnsUivusuiaiadilo
WAsugundnamnsiavie calibrator %3e control material w3ethedesan

b) SD vide CV vesdeyarzauUdsuutas enantstuvdouauasniny detind
AraUsUTINTNsEUUNAAEUNIN Y YleuisiugmesszuuAsuuasiy
i idlony SD wide OV nfstu awgerainann yaanslul wdesileiden
aduanugniesuazauusiug indesdletavioyansialimiloudn A
wiugndonnes Wudu Tnefinamifiansanain Between-run CV ¥ide SD 1Ay

0.33TEa

4.1.7 mMsmamauazniswiludle QC aneenuenyinyeusy

A90NIAAa1Y AN TRAUAALAL AINNITNUNIBNANIINARAL control material

atNIRILEND WonuIwan1sneaau Control material Tuauusgdriuiiiesnusndriseusuls

W3eaziaNgN13AIUANAMAINTIR AL TlULAaEN1INAGEY F9n15An Out of Quality Control

4 & . . a Aa £ a - &
WY 919UJU True error or True rejection (ANMUNANAINNLNATYUATI) T0819UU False error or

False rejection (muianwatanlilafnduaienzeauinnainad) sesinisufufninsasu

{ v [

4.1.7.1 gvhmsvedeusziunanisnegeusautuliieu wazudslReNg9aInUNg

u

aanMeRHA lENIILNNARAIZNAzRRT audIHa BTN
U A 6 N ~Q ¥ ¥ A a 6
Wik19axaIRiAas(monitor) filFAILANNTITIKIATBINITINIAITIZA
A A v P @ 1 P>
N30 1T INLINWHA/ATINEDUHA LB DINWATHINDUITNHINWHATIDND
HANAIA
4.1.7.2 MSUIMENMRTBINTARANTNA@DU Control material 4in out of control
a) mmﬁ’mgmuawﬁﬂmm Westgard rules
b) anwugMAnTuduwuu Systemic error %3831 Random error
- Systemic error dwalviiinAnulignasviseiinAieafi(inaccuracyne
bias) sienan133wmszit azategiluszernamilinazgflialasunisudly

wu nsldinevuney/deuanin/liinunm Msgadunsaniny
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AANALARDUYEY probe AMEBNTBIAIT L ALAY AMEeNTBITEUY
Viowsoaue1e [usu

- Random error @walnaanulinuugi(imprecision) azanaslalagnis
TIVATIEAEN (repeat measurement) lilenamnnsalldinasinty
el agils figala Huflorsaduy iiatuiaindetins IRERRRE)
Totoe duluglinainAu 19U MsEaURI981s N3pipette Aanwaia skl
UftRnmeile Wudu wazerainandsiilienamanisallidaamih wu
m3nszanveanszudlii msfeveseinrvuznegey Wuduy

- False error or False rejection {Juanuianain MAATUNS LA

wsesllanselsnldAumanuiananlianuauysalkuy fivilaae
Wenldiaseslavselsnanuvaundtounnioniesgn vseseusule
WNiign

' '
a a

) Wsandsdniieatesiunmegeuluseutiug laun yanaaeuily undn

[

Tununeny eesleiiiertesiunisnaaeuty JseiRnsaeuiiguuas

[

Ur3esnuaseile annzwindeuiiiiedIves Wy gaumail Evin1svadeu
Hudu

d) agUanmaidulula

4.1.7.3 andiunmsunly wagyismstesiuldliAadgmiaugidn

4.1.7.4 ardienziamaindithednmenasinnsud luussdesnusngvaany

A v & % a a a &a v

ARALARBWUED T30 Saunau lURANTANTIBNBEAIATIEANoaN [Uua7
wuaudrinsauquammwaelusauiauntid

4.1.7.5 aytoyarimuafianiiunishy addunvuduiinufiansudlunsdiua 1QC liog
TunauaInsgIugausuAmMnIN (FM-LAB-025) uardeansvigiieitasmnau
7570 lAwn §n5393nTenynau §3an1539IMINE1v §IANSAMNIN wag

Wt meslfuinig Tnen1senu aswukasasiunsunswlueduiindenaiiil

4.2 nad13ulUuATUNSIUIBUIBUNATENI19aUfURN13 (Interlaboratory comparison)
4.2.1 myMauwnuiiaiduaun®n EQA

4.2.1.1 dnidenlasensiia
a) fimsnausmunuii
b) Titeyaifeiulassmsuiandnegafismenazimnzas
o sudumsldmuimunuazmelunauageudfimanzas

d) $79819 EQA ussyineiuasnisvuds Wilinansenuiu
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e) @mmwﬁ’m&mmzﬂ’liﬂizLﬁu“l (homogeneous, stable, sterility and safety)
f)  M3leTzideyalarnMsUssiiunauuRns
¢ YoyauazTeugnees Liianan
h) UnUndeyaaudn d131duseadame Lisaundn
) NTUIMsIANIsHaznIsALiulAsINIMNUB ANUAYRINInTEIY ISO/IEC 17043
4.2.1.2 Fnwswastden 18N15904lATINT
a) Brochure
b) Program protocol and plan
4.2.1.3 9@5TIUUTZUINU WAz NTNYINTANE
4.2.1.4 Iavinenansidy
a) enansujuRau
b) FBuasinaNINAITANG EQA
) Checklist {We3LA3194 PT failure
d) wwlfuinsuiluwasfnaunanisuily
e) uuutunninasly
= % A A A %
4.2.1.5 W3UANUNTINYAAINT LASOILLATYANTIATLAEITD
= v o Y 14 o w ¢ Myo A& o a
a) fanudingriuinguszasd anudAguazyselevd  Lilavinieduiiaymains
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4.5.6
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I ERET T
a) ¥ different plot TaensAwInmARasTliaN NS IATIEif0g 19051958

2 38 udthwassildnidounsi
b) %1 comparison plot %38 scattered plot
Q) AUIUNNEDR Laun
- Correlation coefficient(R) v3e R? tfiofiansananuduiusueamanisiiaseiils
Nnteansis
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- t-test visoaNADUNTTNAIUAMULANANOENLTUEIAYNIADH

Y

[

as19deUNanIuiio Ui Tneldinasioensu fail
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axiLEue
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Y
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a.7

dieliinrviieneiuazgnvaeunaaunsaiutoyalunmsmvessonseuaunanmaely
(internal quality control, IQQ)uazNsIUSEUEUIENINWIBaUfURN15(laboratory comparisons,
LO) Gsdayamariiazdresuisaruazainlumnsadouaruesuiiuseideuasuansdaiimun
AUANNINNTIATIZ(@nalytical quality requirementsilun1s¥in 1QC, EQA/PT  F4lANNTS
FnmstussazanvnniunisnunudeyasasUsulsudlalmivadedutdegiuluiuuduiin

fanalul

4.6.1 wwutufinsensmuauaunmaelusazmeuerainedouiisensuls (FM-LAB-341)
4.6.2 wuuduiinsensUseuiieuseninaesuRnisuas analytical quality requirement
(FM-LAB-342)
N3AARINNANITUSHEUN ST ULBUTEnINaIU  URN1S
SoresufoRnmslasunanisUsaiuseninsfes jifing TuRtRnuduneudsd
4.7.1 Annwiuasarafanumanssside @)
a) AvIaNawRas Wensuidannsanau @)
b) ATIdRUAULEY laatUTaulisukaiu provider
4.7.2 AATILNLAEATIVFRAMUHAINT B URTUANY T
a) NasanaveweeluRnisnues
b) WisuLisuNavewiBsUfURNInLIBIT BNAYeIRLLBITUAIN TN DY
o) Wsanteyalaysiu
d) unadeiananiiinfuandingedu
e) 13yU3INTILNU
f Famuuaziinszinasieiiles guuiliunundasunUamesiies
4.7.3 fRnminnsieduiujiinuiifedeadeldnasgusninanindmunviediadaduly
AUVBINUAIINNITNINTUNANITUSTEIL EQA/PT  Tagansanuenisaziiat1amagau
waIENIINARY IR TeRanns Anlunsufianmsudly wastuiinunnsnisuily
(corrective action) astuduninufunisunlunsalna EQA/PT luegluinamuinsgiueeusu
AN (FM-LAB-020) patunoudsd
a) yumusunldiuessanden
- dhasdoanugndies Wsufudiuiraiiu
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action)
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o uRng
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4.7.6 MvuAkarAARINRITIA( Quality indicator) ATty EQA/PT GqumimaUﬂqmmﬁ
a) 9n31 EQA gnfies
b) $evarvues Test il EQA
o) Anwuzanulanaialuid iy

d) TaunnsesnnsIanunniaedlasunsily

naewn: Hiieitesieadilatediinvenisvin EQA Tllaninsanvianudeunnsesianuaid nsikall

I
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5)  Wuan
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5. Guiinfieates
5.1 wuuduiinsanismussnunmanglunsageuldanmiiasgineiunagien (FM-LAB-309)
5.2 quﬂ’u‘ﬁﬂmiwmaauazumwﬁ;”ummmmmﬂaﬁmﬂszﬁﬁu (FM-LAB-264)
5.3 LLUUﬁ’uﬁﬂmamﬁmU@u@mmwmsﬂumﬁmaauL%qqmmw‘imwzﬁﬁa'mmaﬁaEJLﬂ‘%'aqahuwasumﬂ

LAN(FM-LAB-306)
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5.4 uwuutuiinmsmaaeuAun1 g1 I LB UAIIUYTDMIIFeRA (FM-LAB-297)

o w

5.5 wuudufnnIsAIuANANAIN Gel card test :usUIANStaRnUsEaTU (FM-LAB-266)

5.6 wuuthuiinuFdansudluidena 1QC laiogluinasi (FM-LAB-025)

5.7 wvuduinudinisunlunsaina EQA/PT llegluinaminnnsgrugeusuamnin (FM-LAB-020)

5.8 @A17193LATZAAN Bias LAz Sigma Metric :NNaN4N3I1ATINT EQA/PT(FM-LAB-234)

5.9 LLUUﬁJuﬁﬂi’lﬁlmimUﬂuﬂmmwmﬂuLLaz analytical quality requirement (FM-LAB-341)

5.10 wuuduninsremsiseuineuseniteiosdJURn1s (FM-LAB-342)

5.11 w393l UswNsUNSUS 8 UWEUTE NI 190U JURN5(FM-LAB-368)

6. A1ANUIN

6.1 MAKLIN 1 HUuTufnNan1sAIUANANAINAETUNITNAAUTNAMAINIATIZVNIBUNAAIEA

(FM-LAB-309) Lazf39819n150uin

FM-LAB-309/00 (01/10/2562)

4+ [3+|2+ |14|0 |4+|3+|2+|1HO |4+ |3+ [2+ |1+|0 [4+ |3+ |2+ |1+

LmuﬁuﬁnNamin’;'uﬂ‘:uqmnwwnwﬂ‘lumimﬂaauLﬂ‘ﬁaﬁ‘mnww"“amiwﬁﬁn’ﬁuwaﬁqnmw Fanrsnasau :
%ﬂﬁdaﬂ’wdmduﬂuﬂmﬂ’wwz D Lot No. Exp. Date :
D Lot No. Exp. Date :
%aqmwaaau: Al= A2-=
Ailuniaeaeu: VAHDUAIDEIIAIVANAUNINYNTZAU e D Wiy Lot [ oanaedin D losunans 1 a%s D Wouaz 1 A D Faiar 1 Ada
Fuit dayayanagou WANTNAFDU
NAFEDU “qﬁwmaa'uﬁ Lot number Expired Date Negative Control |Positive control wau E:;‘Vl@ﬁau

Al

Control

Test

Control

Test

Control

Test

Control

Test

Control

Test

Control

Test

Control

Test

Control

Test

Control

Test




WNUNWENTINE Tsaneuiarenguaidizs

sudaulfufnuies | nmsadanusiulaluguainnanismageu

SPaLenans: WP-LAB-21 91 27 970 35 i

o o

wilumsadt: 4 unlsznAld: 1 wgadniau 2566

FM-LAB-309/00 (01/10/2562)

wuutuiinuanismauguaunmnelumanageuinunwieszifisunadaean Jemannaeu: Dengue NS1 Ag and Dengue IgM/IgG/IgA Test

%aﬁaaﬂmmu@uﬂmmw: D DG1 (Dengue NS1 Ag Negative control) Lot No. Exp. Date :

D DG2 (Dengue IgM/I1gG/IgA Negative control) Lot No. Exp. Date :

D DG3 (Dengue NS1 Ag positive control) Lot No. Exp. Date :

D DG4 (Dengue IgM/I1gG/IgA positive control) Lot No. Exp. Date :

«Tiammmaau; A1=MULTISURE Dengue Ab/Ag Rapid Test A2- INNOVITADengue NS1 Ag Test A3 = INnnoVITA Dengue IgG/igMAb Test

pudlunsvagey: VINFDUAIDENATANAMATNYNTZAU LD [ wdou Lot O dnncedm [ lasnaas 105 [ iouss 1 ade [ danmiaz 1 ads

Tuit doyayanasoy Han1IVAdey

no@ey | yamadeuil |Lot number Expired Date DG1 DG2 DG3 DG4 uau KMAdey

4+ [3+|2+ [1+[0  |4+|3+[2+[1+H0 |4+ |3+ |2+ [1+[0 |4+|3+(2+ |1+ |0

Al Control

NS1 Ag Test

IgA test

IgM test

IG test

A2 Control

NS1 Ag Test
A3 Control

IgM test

IgG test
Al Control

NS1 Ag Test

IgA test

IgM test

IsG test

WELUe

6.2 MARWIN 2 Meganstufinly wuutuiinnansauauaunMnEluNM AR ULTIAMAINILATIE VN

STUNARELAS D98 UHATUALEN(FM-LAB-306)
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wuuduiinuanisaaunugunaglunsnageulBernnniiasizifisnunadlsiniesdunaruIaiin

FM-LAB-306/00 (01/10/2562)

Fenmeaou: Dengue NS1 Ag and Dengue IgM/IgG Test

'ﬁaﬁaaémm‘uammmw: D DG1 (Dengue NS1 Ag Negative) D DG2 (Dengue IgM/IgG Negative) D DG3 (Dengue NS1 Ag positive) D DG4 (Dengue IgM/IgG positive)
LotNo.: Exp. Date : LotNo.: Exp. Date : LotNo.: Exp. Date : Lot No. : Exp. Date :
%avﬂwmﬁau: D (A1) Standard F Dengue NS1 Ag FIA D (A2) Standard F Dengue IgMIgG FIA
pailunisvaaeu: NAFOUFIBENAIANANNTNYNTZAY il |:|m?iw Lot O enaedw O lesmnaas 1 ade DLﬁauaz 10d D Famar 1 ada
Juil 'ﬁagaﬂqﬂwaaau Wan1sVAdaUDengue Antigen/Antibody
nadey  |[yavadeuilLot number Expired Date NN Dengue NS1 Ag Dengue IgM/IgG  |Dengue NS1 Ag Dengue IgM/I1gG t:‘;wmaau
AU Negative control Negative control |Positive control Positive control
Al COI Dengue NS1 Ag
A2 COI Dengue IgM
COl Dengue IsG
Al COI Dengue NS1 Ag
A2 COl Dengue IgM
COl Dengue IsG
Al COI Dengue NS1 Ag
A2 COl Dengue IgM
COI Dengue IgG
Al COIl Dengue NS1 Ag
A2 COl Dengue IgM
COI Dengue IgG
Al COIl Dengue NS1 Ag
A2 COl Dengue IgM
COI Dengue IsG
Al COI Dengue NS1 Ag
A2 COI Dengue IgM
COI Dengue IgG
Al COI Dengue NS1 Ag
A2 COI Dengue IgM
COl Dengue IgsG

6.3 MIANWIN 3 MBI LUUTUANNISAFBUAMAINEIEINIEUIATTIanUTEITU (FM-LAB-264)
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FM-LAB-264/03(01/04/2561
Juiinn1smagauaMAUIgsUIAslaiau e Ty 21217 BN
A cells B cells O cells Rh(D) Negative control cells ﬁgﬁ’l NUELYG

T/idowd | Anti-A | Anti-B | Anti-AB| Anti-A | Anti-B |Anti-AB| Anti-A | Anti-B |Anti-AB| Anti-D | Anti-D | AHG > CCC

an‘ﬂﬂam%'u 3+ fi9 4+ |Negative|3+ 019 4+ |Negative |3+ fia 4+ |3+ 5 4+ [Negative |Negative |Negative [3+ s 4+ |Negative [Negative 1+ B9 2+

Reagent Anti-A | Anti-B [Anti-AB| Anti-D | AHG | A cells [ B cells |O cells| CCC [Rh(D) Negative control cells

LOT No.

Expired date

6.4 21ANUIN 4 F7eg1e wuutuiinmInegeuRunMgInTIILeURLIIUYTaMYHER (FM-LAB-297)

FM-LAB-297/00(01/04/2561)

ﬁuﬁnmswﬂaawgmmwﬁwmmqmm LL@)UﬁNU‘UE}\iWS;I;Lgaﬂ ABU (e

Sc. Cells|B cells Panel cells for Antibody Identification(Negative control)| A Cells |Sc. Cells| Panel cells for Antibody Identification (Positive control)

Twiflewd | o1 O.. O. | O. | O. | O. | O. | O. 01 | O. | O | Ou [ 0n | 0n [ 0n | On | wh [wnewe

finpaou Anti-Mi®

Anti-Al | Anti-H (1sG) Anti-M | Anti-N | Anti-c | Anti-C | Anti-e | Anti-E | Anti-AL| Anti-H |Anti-Mi’| Anti-M | Anti-N | Anti-c | Anti-C | Anti-e | Anti-E

inaueieansy| - = = = = = = = - |4+ | + + + + + + + +

Method |Tube [Tube|Tube [Tube |Tube (Gel [Gel |Gel |Gel (Tube |Tube [Tube [Tube |Tube |Tube |[Tube |Tube |Tube |Tube |Tube

Reagent Anti-Al | Anti-H| Anti-Mi* | Anti-M | Anti-N | Anti-c | Anti-C | Anti-e | Anti-E [1.P cells [2.P cells|3.P cells |4.P cells [5.P cells |6.P cells|7.P cells|8.P cells|9.P cells|10.P cells|11.P cellg

LOT No.

Expired date




WNUNWENTINE Tsaneuiarenguaidizs

sudaulfufnuies | nmsadanusiulaluguainnanismageu

WaLenans: WP-LAB-21

911 30 970 35

uiluasedn: 4

o

uitusemeld: 1 wgadmeu 2566

6.5 MAKWIN 5 AI8E19 LuuTuiinnIAIUANAMAIN Gel card test 1usWIANSlanUTed

(FM-LAB-266)

o o

17U

Juiinn1saiuAuAunNInGel card test 91usuIAIslainUszd iy

FM-LAB-266/02(01/04/2564)

Gel card

Negative Control

Positive control

A RIY)

O1 cells

02 cells

Coombs Control Cells

I1YNITRNINAEBDU

WNal

1. latkrg

2. laiusn

3. Fluwdeu

4. ununosaldnaiin

5. ludiviesanna

¥ g ¥
snen1sunenly

LOT

Expired

Date

Juioudn

el

NUULVIR

1. DG Gel Coombs Card

2. DG Gel Sol.

3. 01 cells, O2 cells

4. Coombs Control Cell

Negative Control

Positive control

G RIY)

O1 cells

02 cells

Coombs Control Cells

I1YNITNIIVEBDU

W&

1. laukerg

2. luusn

3. dluwdsu

4. ununosalnain

5. ludiviesenne

¥ v
snen1sneNAly

LOT

Expired

Date

Jusioudn

el

NUULVIE

1. DG Gel Coombs Card

2. DG Gel Sol.

3. 01 cells, O2 cells

4. Coombs Control Cell




WNUNWENTINE Tsaneuiarenguaidizs

sudaulfufnuies | nmsadanusiulaluguainnanismageu

WaLenans: WP-LAB-21

911 31 970 35

uiluasadn:

o

4 uitusemeld: 1 wgadmeu 2566

6.6 nANUIN 6 Fegne wuutuiinufoRnsudludlena 1QC liegluinas (FM-LAB-025)

FM-LAB-025/03 (01/01/2564)

wuutufinuuRnisuily Wewa 1QC laaglunaui (IQC corrective action form)

Date / / Test Instrument
an ey NaNUNU IQC chart/data UAN1IATIHBUDU ayuanmvnvasdym
Multi-rules violation Reagent Reagent
N=2 58 N=4 Lot no. Expdate _/ / [ dewan/Expire L] w3euiin
] 13s L] s [ |Rras | wiiathen gndaq O laigndias [ siviasornne [ tot to lot variation

[

|:| 4-1s
N=3 %38 N=6

|:| 1-3s
|:| 3-1s

|:|8X

|:| 20f3-2s

|:| R-4s

|:|6x |:|_

Number of control level

affected

Ll 2 [ls

Error type
|:| Random error
I:l Systemic error

[

HaNTENUARTIBUNARRU Y
O O
Moy [ sitiwans

[ 3uq

maviusnen [ gneas D‘Lu’gné\'aq
I:l Y1y I:l wWaesu lot W1en D wWasunaayv/anlv

|:| Uné |:| Aaunf

ANWAUNINILATN

(1 Ganasbidiesws [ dudieu

] Buq

Control material

Control material

|| azanefindadou O \Houanw/Expire
[ Thaw wiwduly - [ fiwesena

[ ] YSuasldieanwe [] Aviuesiia

[ szmeanmsiaszsiandn CIMix i
113114 mean/sp was Lab [ adutevel
] Bottle variation O su‘] ...............

Calibration / Calibrator/ Standard

Lot no. Exp.Date:_ / /
F¥in control material |:| gndaq |:| laigndias
msifiudnen [ gndes [ ligndfas

I:l Control material i1 Waew Lot Tu

[ wilsundos/uanlui D wWaguauyi
Snwaugmenienw || Und || faund
Calibration

Calibrate Assgmvineiiia __ / /

[ é’aag”lunmﬁﬁmum wemditvun

Calibrator/Std. : Lot no. Exp.Date: _/ /

|| gndtes [ |lLsigndas
msiiusnen [ andes []ligndes
|| catibrator/std. i || wileu tot wsi

|| Wasundayanalu [ wilswgselvsi || wilsuausin

|| unéd | | faund

¥iia Calibrator/Std.

ANWAUZNIINILAN

[ azanefindadn [ Houanw/Expire
[ Thaw wiwiuly [ fiweseonna

[ Ysuwsbivieesnws [ Mix Lif

[ szmeainnsiasizsiandn

| Blank biwanzan [ dwuadiiin

[ \a8198n calibration @ifviun

L] & PM seulngudalai calibrate

] Suq

Instrument

Instrument : Serial no.

|:| AU

Calibration |:| AN

L] lsymn
] fdaynn

PM

[] Reagent probe \dou anusn 2Adu ANID
] Sample probe Ldou @nusn qmﬁu ANID

L] muaugunglldlanainai

Technique
Dilution volume |:| gnv’\'aq
Incubation time | | gndas [ | fidgym

|| gndfes

Read result

L Source lamp L&ou
O Tubing wdou fiu gndu

D Measurement syringe 1 \deu

..............................................

UuRnsufly (sey)

Reagent :[_] wasuwslvai/wdenlmi  []wdeu Lot T

Control material : |:| ATIVINNVIALAL

|:| GITGICEAT) -
[ avansuastdmanlvs

[ avanouasld Lot i [ fuq(szy)

Calibration : |:| Calibrate TusiannanLdy |:| wWasw calibrator/Std.vanlmsl/ndeslng DLU?%EJU calibrator/Std. Lot Tua

Instrument : [ ] Clean (58)...........
A208195U8 <[] detelunsafiiesuJURNIT0U. ..o

[Jwasutudines g (58U

I3 v U 19 <
D Wulinnaesuninazudlondiasa

man1suily : [ wiloldnielu. ... w1

AU/ TUANNITUA LY s

CQualaladld [ Annnaihse . e

T Y— Y AWUGFNUN I
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6.7 a1ANwIN 7 fege wuutuiinufuRnmsudlunsding EQA/PT lisglunausininsgiueeusunmunin (FM-LAB-020)
FM-LAB-020/02(01/10/2560)

GuiinufURnsudlunsilua EQA/PT lieglunausiunasgiugensunmunin

1. EQA/PT PrOGIaM ..ottt

Trial NG SUNRSIANATIEN oo/ o SRS UNANISUSEE Yo o

2. manaaeuniiUgyvin/ldununet

L] unacceptable result.... ..o [ ] % deviate from mean..........cc.......

] Target result i [] Acceptable range........cocccccccveeveeeesrersrenn, Loy ) e

3. ANSNUNIU trend VBINA EQAPT NNIUNNEMSUNISNAED UL

oY YL 1 0000000000000 00000

a Ugwanauenans? Ol 0 ladle (90 5 sinly)
al, s18avLden O NUW/guAin O aenAldin test [ '?J"us] ..........................................................................
5. UymannisinSessiaegne eoart? 9 O'ladly (ade 6 saly)
1) &ndau sample - ow An [ Honan mneulasusiegne [ azanesetalyi ] senadeuuuAfUfIg1anaaaulld
U 5‘146] .........................................................................................................................................................................................................
6. NITNUNIU 1IQC [ ] within mean + 2SD [ ] outside mean + 2SD [ ] shift + [] shift - [ trend up [ trend down
U 5‘146] ......................................................................................................................................................
7. W8 EQA/PT WAAIWWILI shift 138 trend Wfieafiuma ioc (119 0'lally (9o 8 sely)

b, [ NAaeUsi9e1d EQAPT 1 [ Yincalibration WMWY test WUty (1 w@sutngn ot il [ wWaswigdvieluy

nanswAly [ accepted result (] unaccepted result [ au T s

8. 1N133ANANATIUAIAIINUUTUTILVDA test AN peer group TBL? Ol 1 laile
e, nsiiadymealunaunain matix effect [ §108719 EQA/PT YU / Jaundice / .o (] finpnuna eoarT ASIRBLY
o. Jymudeaiunmsdsaniseasuitnsunisusedu 2 Ol 1 adle O lailaveaou test Wi [ 1lA5199U test U

) MA@oUTUAUNAUA due date  [] FIE9MUNATUAUAAUR due date [ DU cvvvvvvvvereeeeeeee

10. $N151399719079819 EQA/PT NOUNABUYIDIN? mt mRE

£%

aly , 1fBnsdenwhegwneuliasey gndewutuneuneld 2 Clgndes [ 1gnfat e

11, $M03F 8813 EoapT ARty ?
11.1 (11 #29879 : 919AAN random error %38 specimen problem  AITUUTINNIINUMIUdg LY
11.2 [ 2-6 ghegheenainannaiossie, Snsduiasusegiosely, Muaeu inearity voua3osls, Tuiinufumnisuily
11.3 [ n9 Mg - a'auiwg'ﬁnLﬁm]’mﬂfgmLﬂ%‘laqﬁaﬁaﬁw’lmaa, maﬁlaauﬁ’mumLaa’nj’wqﬂ%’ﬂw’nﬂ%mﬁamm’fﬁjﬁmum

VOHHANATEY, NTIVAOUUIYINTIUNITU Lot number Wz TuMUADY, MTIIABUMMMUANISAOULTIEY, TuitnuuRnisudly

12. eNUNaNIegeuvetie fnansenuvield 04 0 lsid

13. Classification of Problem : [ Clerical (U8 4) [ Problem with EQA/PT material (U8 5) [ Technical problem (T8 6)

] Methodologic problem (8 7) [] Problem with EQA/PT evaluation (49 8) [ lasensiulasunanageu@e 9) 0 ...

14. Corrective action / Preventive action /N3UUUTIT¥UUNMNOIIIARTY -

A (TE 1 AYDHIANTTIYINT e
( ) ( )
FUARALY . Y 2 YA JUNNUNIULALATIADUNANITHA LY ... YA Y




WNUNWENTINGT T5anenuIamengualdizs

sufaulfifinuses - nmsadnanuivlaluguninkanimagey

SWaLNENS : WP-LAB-21 911 30 270 36 VN

o

wiloasad : 4 unuszneld : 1 waAdinieu 2566

6.8 ANANUIN 8 MITINIATIZYAT Bias Wag Sigma Metric 31nNaN15L1591lATINTT EQA/PT(FM-LAB-234)
FM-LAB-234/00(01/07/2564)
M131931A5129iAN Bias waz Sigma Metric annwan1std15ulAsIN1S EQA/PT
Test Name : Unit: Allowable Total Error(TEa):

EQA/PT Provider :

v as = v
HUUNN : (a9) HAIIVEDU : (a9)
sample [#aaaa1f |Lab Comparator wanzuuuUszisiu %Bias |Absolute|%CV %TEa |%CV Tutine 6 |Level of |Sigma
number |#11 EQA/PT |result Mean Lﬁau’d’]ﬁﬂ control |Metric QC Procedure
Z-score|sDI  |Buq sy %Bias  [luviaiivin EQAPT
LnRe
LnKe
LlaARe
LaRE
l@ALAINNNTAU &5 sigma
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6.9 freg1ensUunnly wuuduiingenismivauaunmniely wag Quality requirement (FM-LAB-341)

wuutunsen1sAIuANAMAINATglY wae analytical quality requirement

o A

FM-LAB-341/00(01/01/2564)

Junusznely © 1 Quian 2564 wilundadt 0
VNAY ¢ e AIANITIVINTATATEN <.oovvrrn AINNTIVINTYAANAUINGATEN/SUNATIANR oo HINNTIINTRaNIIAUAERATTn/IaTInendin
VIUNIULA e HIANIAUAIN/FINNTIVINITLAANTNGIPTUN  BUTALAY oo Wintvieaujusnis
a6U | S18n1TVRgeu Fymaou(method) | detniasiionaviingn YUARIBENY %amiﬂ’m@u@mmwﬁiﬁ? QC procedure: Allowable total | Method
(test) VAADU (analyzer & Yt (control material)/Jade QC rule, error (TEa) Performance
reagent) (type of sample) ﬁwﬁmﬁé’mmwuﬁa Control
nsdeuluegatio measurement(N),
Number of run (R)
1 Glucose Hexokinase cobas ¢ 501/ GLUC3; | Li-Heparin PreciControl ClinChem 15/255/Ras/ s, N=2, R=2 | +8% 4.1-Sigma
REF:04404483190 Plasma, NaF Multi 1, 2 (CLIA 2019)
Plasma, Serum
2 BUN Urease UV cobas ¢ 501/UREAL; | Li-Heparin PreciControl ClinChem 155/2,5/Ras /845 /8y, N=4, | £2 mg/dL or +9% 3.7-Sigma
REF:04460715190 Plasma, Serum Multi 1, 2 R=2 (greater) (CLIA 2019)
HREIVNE

ICA = Immunochromatographic assay

ECLIA = Elecrtrochemiluminescence immunoassay
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NnTiNsindunNan1sAIUANANAINAIETURNIY Method performance

a) Westgard Sigma Rules for 3 levels of controls.
® 6-sigma quality requires only a 1-3s rule and 1 measurement on each of 3 levels of controls.
® 5-sigma quality requires adding the 20f3-2s and R-4s rules for use with 1 measurement on each of 3 levels of controls.
® 4-sigma quality requires adding a 3-1s rule for use with 1 measurement on each of 3 controls.

® <4-sigma quality requires a multirule procedure that includes the 6éx rule and a doubling of control measurements to a total of 6, which
suggests that the 3 levels of controls be analyzed in duplicate in one run (N=6, R=1) or the day’s work divided into 2 runs with 3 control
measurements per run (N=3, R=2).If a 9x rule were substituted for the 6x rule, then a day’s work could be divided into 3 runs with 3 controls per

run (N=3,R=3).

Westgard Sigma Rules ™

3 Levels of Controls

Report Results

60 50 I 40 30
Sigma Scale = (% TEa-%Bias)/%CV
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b) Westgard Sigma Rules for 2 levels of control materials.
® 6-sigma quality requires only a single control rule, 1-3s, with 2 control measurements in each run one on each level of control). The notation N=2
R=1 indicates that 2 control measurements are needed in a single run.

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 1 50 | 40 1 3o
Sigma Scale = (% TEa-%Bias)/%CV

® 5-sigma quality requires 3 rules, 1-3s/2-2s/Rds, with 2 control measurements in each run (N=2, R=1)

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

A

60 1 50 1 40 1 30
Sigma Scale = (% TEa-%Bias)/%CV
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® 4-sigma quality requires addition of a 4™ rule and implementation of a 1-3s/2-2s/R-4s/41s multirule, preferably with 4 control measurements in
each run (N=4, R=1) or alternatively, 2 control measurements in each of 2 runs (N=2, R=2), using the 41s rule to inspect the control rules across
both runs. This 2" option suggests dividing a day’s work into 2 runs and monitoring each with 2 controls.

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 | 50 I 4o 3o
Sigma Scale = (% TEa-%Bias)/%CV

® <4-sigma quality requires a multirule procedure that includes the 8x rule, which can be implemented with 4 control measurements in each of 2
runs (N=4, R=2) or alternatively with 2 control measurements in each of 4 runs (N=2, R=4). The first option suggests dividing a days’ work into 2
runs with 4 control measurements per run, whereas the second option suggests dividing a day’s work into 4 runs and monitoring each with 2

controls

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 | 50 |1 40 | 30
Sigma Scale = (% TEa-%Bias)/%CV
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6.10MARWIN 10 Firegenstuiinty wuuduiinsemsiUSeuiieuseninwieslUians(FM-LAB-342)

wuuduiingensiuseuiieusenineiesuJUanis

'
v

FM-LAB-342/00(01/01/2564)

Tuilsemald . 1 Jwen 2564 uilunsadt 0
IAVNAY & o HIANTIVINTATATN oo HIPNTINNTYRANAUIMEAETN/FUIAITLATR ..coorvec HIPNTIVINTRaNsIAUMAansATTn/ ¥ Inendin
NUNTUIAY. e HIPNTAMNN/AIANTINNSIAARINGIATEN  BUTALAY. ..o hntwiesdjURn1s
19U | 18NSV Fveaau(method) | Sendesdiouasinen | ¥iadiedns Folusunsuuazmhenuliins | amnuivesnsvazou Performance Criteria
(test) NAABU (analyzer & | \3udu Wisuieuraseninsiesufuifinig | fegiadSeuiieu
reagent) Alfiseudiou sEnievieeUfURng
1 Glucose Hexokinase cobas ¢ 501/ GLUC3; | Lyophilized, Clinical Chemistry (Monthly) 12 sousiol LUt Z score = 0£3.0
REF:04404483190 human serum Program/ BIO-RAD EQAS® (n.A. - W.A) tunne: Z score =
based program 0+1.5
2 BUN Urease UV cobas c 501/UREAL; | Lyophilized, Clinical Chemistry (Monthly) 12 sousiol LAEW: Z score = 0+3.0
REF:04460715190 human serum Program/ BIO-RAD EQAS® (n.A. - W.A) tunne: Z score =
based program 0+1.5

ICA = Immunochromatographic assay
ECLIA = Elecrtrochemiluminescence immunoassay

Z score =(reported value — assigned value)/standard deviation

Z score with absolute value lower than 2 is considered as acceptable, between 2 and 3 as questionable and unsatisfactory when it is larger than 3

%Bias = Q score x100, h) Q score =(reported value - assigned value)/assigned value
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6.11 n1ANUIN 11 10819 Lt NlUTLNTINSWSsUsUTENINvinaljusn1g (FM-LAB-368)

FM-LAB-368/00(01/10/2565)

wHuL3TUsSUNIUNTSUTBULTBUSEN IR URNS U8 o
&y | shensvedeu Fonmaou(method) Fawpdesfionazinemaaey K3Uiaveu %aiﬂil,msmLLawﬁwmuQ‘lﬁU%ms A SLYLLIANMIIUNTS
(test) (analyzer & reagent) wWiguleuraseninsiesuiRinng o5 o5

100 (11 (12 (12|34 |5 |6 |7|8]|9

NUIYLAR
I——

a wa

O = wnussadeaioudioussviienfiims K= anafedialfouifioussnindios iy * = vhananilezseegandnidisulusunsunmsiiouiisussuinsiosfjoing  # = deangaundnudn
ICA = Immunochromatographic assay

ECLIA = Elecrtrochemiluminescence immunoassay

Z score =(reported value - assigned value)/standard deviation

Z score with absolute value lower than 2 is considered as acceptable, between 2 and 3 as questionable and unsatisfactory when it is larger than 3

%Bias = Q score x100, e Q score =(reported value - assigned value)/assigned value
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Quality system begins and ends
with the patient

Patient/Client Prep
Sample Collection

Quality Management

Safety
Customer Service

Examination

Patient-Based Real Time QC

Patient-Based Real-Time Quality Control (PBRTQC) uses the statistical characteristics of a
particular patient population(s) served by a laboratory using specific analytical platforms. There is a
review of this approach in the August 2019 issue of Clinical Chemistry. The power of these
techniques is that they offer exquisite customization to provide very sensitive detection of a
change in bias. They are not subject to the impact of noncommutability issues and, once set up,
are low cost to maintain. However, they do require knowledge of the characteristics of the
laboratory patient population(s) and the analytical methods used. PBRTQC needs to be tailored for
each measurand in a population, though this is certainly not a major limitation. Optimization

requires access to simulation software and patient data from the Laboratory Information System.



FM-LAB-337/01(01/10/2565)

LUUUUNNNNSDIULLNENS

PBRTQC provides an effective QC system, but it can also be used to provide external quality
assessment (EQA) and has a role in postmarket surveillance of in vitro diagnostics. The population
medians and the flagging rates (i.e., the number of patients who fall outside the reference
intervals) should be stable. Monitoring these parameters over time allows bias to be identified. But
even more, these rates can be compared across different laboratories with method-specific data
such as calibrator and reagent lot numbers. These data allow the identification of bias introduced
by a change in calibrator or lot number across many laboratories. This is the basis of the Noklus
Flagger and Percentiler programs available at the Noklus website. The concept, like PBRTQC, is to
use the power of the population data to identify bias, globally. The power of the PBRTQC concept
to reflect patient population parameters enables changes in bias caused by lot or calibrator

variation to be identified across many different laboratories simultaneously.

PBRTQC will become the mainstay of QC in laboratories once the profession sees the advantages
of this form of process control, and manufacturers and middleware vendors provide the onboard
capability. But this will be just the start. The underlying philosophy with PBRTQC is to detect bias
in an assay using the specific population characteristics that the laboratory serves, a patient-centric
approach. One of the problems with any form of QC now in use is the sheer volume of samples
and the requirement for rapid decisions to be made on releasing results. Hand in hand with the
implementation of PBRTQC is a need to change the mindset from human decision making to Al
approaches to Statistical Process Control. There is a need for large analytical systems to not only
use the Hospital Information System to identify patient subgroups, but also for the Laboratory
Information System to identify a significant drift, interrogate manufacturers databases regarding
calibrator and reagent lot quality, and to initiate recalibration. The days of a human operator
controlling the hour-by-hour operation of a large analytical system are disappearing. PBRTQC is a
major step to integrating the laboratory into the hospital information system, and to a bigger

dataset with the ultimate goal of better patient outcomes.
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In this Q&A we answer common questions asked about PBRTQC. The panel consists of members of
the International Federation of Clinical Chemistry and Laboratory Medicine Working Group on

PBRTQC.
How do you integrate PBRTQC and internal quality control (iQC)?

Huub van Rossum: | work in a hospital-based lab with rather small daily production. In this context,
we considered PBRTQC for analytical quality assurance when iQC by measurement of internal
control samples alone was deemed to be insufficient. The advantages of PRBTQC are that it
enables continuous quality control (QC) if set up to calculate a new PBRTQC value for every newly
generated test result, and it has the best error-detection performance for tests with low biological
variation. These characteristics perfectly complement iQC, which is by design scheduled and is
insufficiently effective in detecting relevant errors for tests with a low ratio of biological variation to
analytical variation. We, therefore, have applied PBRTQC for tests whereby iQC is limited, in the
sense that we experience a rapid onset of critical errors or temporary assay failures, or for tests
with sigma metric values less than or equal to 4. By introducing PBRTQC procedures into the QC
plan and by validating the PBRTQC error detection, we also have been able to reduce the number
of quality-control sample measurements. The key to achieving this was obtaining objective insights
into the error-detection performance of PBRTQC. We did this by generating so-called moving
average (MA) validation charts, which display the error-detection performance and the uncertainty

thereof for an array of systematic errors.

Other laboratories have taken the integration of iQC and PBRTQC a step further by using PBRTQC
for a much more extensive test selection to schedule and apply iQC more efficiently. Such an
approach is especially interesting for larger laboratories with high production numbers and a
relatively low numbers of abnormal test results. For any kind of approach, the key is to obtain

objective insights on the error-detection performance of PBRTQC

Andreas Bietenbeck: A straightforward integration is to always verify out-of-control PBRTQC states
with iQC and vice-versa. Other methods, such as using patient pools, can also be used in this

manner. So-called aggregated Z-values can integrate iQC and (not-moving) medians of patient
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results. How to integrate iQC and more complex moving PBRTQC mathematically is still an open

research question.

Tze Ping Loh: Most laboratories will be familiar with iQC and will be looking at PBRTQC as a new
tool to improve existing QC practices. To this goal, a risk-based assessment is often helpful in
deciding which assay or current QC practice can benefit from the addition of PBRTQC. This can
start by examining whether existing iQC provides sufficient error detection capability for the
magnitude of error considered clinically important for a particular measurand concentration. This
may include the detection of increased analytical imprecision, which generally evades routine iQC.
Another error that may avoid iQC detection is bias at low levels that may have a significant clinical

impact if it alters the clinical interpretation.

An example is a low positive bias on a troponin assay, which increases the risk of an erroneous
diagnosis of myocardial injury. For such cases, the use of appropriate PBRTQC can substantially
improve error detection capability and minimize patient harm. PBRTQC should also be considered
when there are very high throughput assays with a consequent high risk of releasing a large
number of erroneous results between iQC samples. In these situations, it is not operationally or
economically feasible to perform more iQC. Finally, PBRTQC is helpful for assays that lack
commutable iQC material. On the other hand, PBRTQC may be susceptible to changes in the
population served by the laboratory. Internal Quality Control can serve as an adjunct source of
information in determining whether a breach in PBRTQC is due to patient factors or analytical

factors.



