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: 6o ,1,55 L Precision -¥

Galizes sl los 5o aline s (50 0] Coway Culils .ol 5 Shos (5,5 o3l g5 S5

Precision is a measure of performance. It is the ability to obtain the same results time
after time.
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Agreement between test result and true result done by comparison results between new
method or instrument and “reference” method.
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Parts of low per sample Parts of high per sample
Linearity 1 Neat 0
Linearity 2 3 1
Linearity 3 2 2
Linearity 4 1 3
Linearity 5 0 Neat
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Linearity No.

Sample low (ml)

Sample high (ml)

1 200 0
2 150 50
3 100 100
4 50 150
5 0 200

caolaisl b S ¢ Selectivity L Specificity

.o)l&f‘_,’.oﬁjb g.A.JLsTuSJwL.c ©ode (6 S o}ms@uu 40 aS (60,190 ﬁu@o}a@@ﬁ ol )b oyl

b 310 Slge 5l ol olge plu jgam 10 Sl soae lade (s ¢ olulis glp ot SO Sblg (6,05 o3lail + Cay yas yo

ialesl ae sals lo Loyl o diges w0 Sle 4o L >,



J305 51 B0 b S piSS) eSond o 1955 dw Voaro Sy anseid ofialo;l jo0 YU cdlae 4 axg5 b
ploil 4y a5 s 5L g oS LS| Wilgs o olKitwss b Lo Jglome jguiig 0 J31o S jloe 5 o) s sliztal b ol loT caisls
(S o3l anlyd jo 5 aldlas slge Ll 5l as cal o3Y e polio 0B pae & ye0 40 Jg sl 0 Validation

SR ERELSS)

13 3 b 5155,

DS 5lg 1y aeyl die g SialejT saims plal o 8 colBiiws g )b wiend 4y gl Sledll fucyl

5 ol gl lows a0 YU g Loy eyl phas dw 10 (5,135 deo 3,90 Cb jl diges T+ olaas Spec. NO. g o
VLI P PR PN LS PR I

Abled oylg 1y il )3y oo b b diges gl pgo (gt o

sanlive |y ygaml 5, (imtie pgo dmins 10 S o)l 1) 05d o Validate a5 alfiws b o diges zulis pgw (g 5o

: (Linear Regression)  yguw! &, oo yndd

)97 89y 2 o8y mlbaes oo ol (XY) Gl yo2e 53, s> &g a1, sl atws 9o o bLI )| s 0y
f@bwowww)@wagum Y )9:@69)631%)')\&)9.@o&wojlybom'lgwog@tu9x
by ab Y ¢ e X «SlOpe) asgly copo M o] 1045 5,5 o &y50 YEMXHD doles oll pp ot oy 000 o
@ dolee 0l (b=0 o ) 5,05 Y g X ablss 35,0 5l s 51 .0sb o "Intercept” Y jgme b ot abolis oo

Dl oo ;3 YEX &g do dlolae ol ) (gglus asgly oo LM ST o iman 09l oo alies YEMX & jg0

g ogiue oduels "biAS" |, Jlade pl S canl jiio X 5104415 o5lasl 4 Y jlade 500 & jle 4 09 anlys 0.4415
SJlade .o,ls aglas "LR™ o Bias L "t-test" ,o Bias Koo oylo a4 0)ls 58 T cws (905! bias L bias oyl sggie
saisles M ke g coll gl 5o b jlade Y=MXHD doles b aSUl> ,0 t0il oo (5,05 03lail oy, 90 b (505 o)l
slolas g Sl o atin alBlax b 4 |, giecw 9o e (Proportional) o slelbs 5
e JS o Sledbol ol T s jo a8 Jl> j0 0l (o b olKiws (yguml oIS g lenlas L bLs | o Proportional

Dl god Jol>



nZXy - (2x) (Zy)

" J102x2) - (2021 [h2x2) - (2y)?]

n b 6,5 o3l slaws
2X (! gim) il 3, olKws bl b b ool ggome
2y (Pgo Ogimw) il 3, oK @l b o ools ggame

. (r) Correlation Coefficient acwlw

33,5 (oo dle pj Jgo B 5l T jlade

FB Gl g oo ad &Sl E}Y@mewﬁ@&o}s&omT Condy gl o Solas oS !l o 1M aloe

r2>0.950 sl Soop 6w r2 Oliso 4> 2 5 009

> 0.975CLSI EP9-A Ll 1 Js3

il o JolS oS 53 5 (65 030l potemns 3y byl 45 el ] Sl

o) Lglﬁgo}.:‘b@ool.é:..wlt G 315185 0590 00le G (6l (6,5 o3l oK g0l alol> slo (1Sl o A lis o

WS oo Paired-sample-t-test . o a5 wos o aslin K0Sy b olKws 98 5l Jol> sl Sl 18

D90 0 damwlne pj Jgey8 5l b,y cnl @ t Jlade

t = x=yI\'n X -y = bias o niloe (s B!

sdxy J4n

t = bias

_ sd
X = ol olfws b oad (5,5 o5l uSiles sd = JS e 3l
Y = enisd ol ofies b oad g 5 o5l il X = ol ol5s sl ools L Bl ol
n= G5 o3l S slaws y = oigd b)) olfws sl ool line 5l
sdxy = JS Jlxe 3l sdx + sdy = sdxy

e g o plosl sl iolesl slaws as b opl pogdle ) )T Jlade &5 0iS o aseinn |y Solatusw (sllas 0925 T ladie

9 5o |, mls ol s 5 awes s TWO-sided interval ol U acibxe 58 05 opl jo ols Sww S

Gl b o pd &yge S5 cds b oligbesl b ail o5 b eesl slaws a8 Sley 13008 o oy eSiles b3 )b
DS ook 0 Fe plp (oS o5lail eogase JS 40 1 Lo aiges b N slaws JBla> CLST o5 a8 Sl



(ST (605 0311 (y0g0 (b3 (b3
Linearity Protocol

EVALUATION OF LINEARITY (ANALYTICAL MEASURINGRANGE)
In compliance with C.A.P. regulations , the linearity of each analytical methodology is checked a minimum
of two times per year at six-month intervals .

= If an assay uses 4 or more standards for calibration and the calibration is carried out at least at 6-
month interval, this is deemed to be compliant with the regulation. .

= If either of the two above is not possible, patient samples may be used to demonstrate the linearity
of an assay. Refer to performing a linearity study to perform a linearity study using patient samples.

= Linearity must be performed in exactly the same way as patient sample analysis to remove bias.
However , each sample of the linearity evaluation must be analyzed in duplicate.

= The results of the linearity evaluation are plotted on the linearity evaluation spreadsheet which must
be signed by the Section Head before being instituted. The results are store as a hard copy.

= If the experimental linearity is shown to exceed the limits stated by the manufacturer, the
manufacturers limit is adapted. The purpose of the regular checking of linearity is to ensure that the
manufactures claim of linearity for a particular test is valid and that the linearity remains valid with
reagent lot number changes . Stated manufacturer's linearity s must not be exceeded.

FACTORS TO CONSIDER WHEN PERFORMING LINEARITIES

= Patient samples should be used when evaluating linearity so that the results reflect the true
performance capabilities of the particular assay (with reference to the evaluation of Analyte levels in
the normal specimen matrix e.g. serum, whole blood, urine or plasma.)

= If patient samples are unavailable, control or calibrator material can be used but only as a last resort.
Matrix effects may cause a change in performance of the assay. It is desirable that the linearity
reflects the true performance of the analysis of the given Analyte in human fluids.

= Linearity must be performed in exactly the same way as patient sample analysis in order to remove
bias. However, each sample of the linearity evaluation must be analyzed in duplicate.

= The results of the linearity evaluation are plotted on the Linearity Evaluation Spreadsheet , which must
be signed by the Section Head before being instituted. The results are stored as a hard copy in the
Supervisor's office under the relevant Analyte and instrumentation . A copy is also filed in the Linearity
Section of the spreadsheet for each relevant test in the Laboratory database.

= Ifthe experimental linearity is shown to exceed the limits stated by the manufacturer, the manufacturer’s
limit is adopted. The purpose of the regular checking of linearity is to ensure that the manufacturer's
claim of linearity for a particular test is valid and that the linearity remains valid with reagent lot number
changes. Stated manufacturer's linarites must not be exceeded.

PERFORMING A LINEARITYSTUDY

e Select a patient sample with a low concentration and a patient sample with a high concentration for
the Analyte to be tested. Each of these samples should have a concentration approximately at the limit
of the manufacturers stated linearity, where possible.

« Mix both samples well. Label five tubes as sample 1, 2, 3, 4 &5.
* Pipette one part of sample 1 (the low-level sample) into tubes 2 and 4 and one part of sample
5 (the high level sample) into tubes 2 and 4.
« Pipette two parts of sample 1 into tubes 2 and 3.Pipette 2 parts of sample 5 into tubes 3
and4.



« Mix all samples well and analyze in duplicate.

Parts of low per sample Parts of high per sample
Linearity 1 Neat 0
Linearity 2 3 1
Linearity 3 2 2
Linearity 4 1 3
Linearity 5 0 Neat

Current Linearity can be found in the laboratory test index.

STATEMENT OF DILUTION PROTOCOL

When assayed results exceed the linear range (i.e. exceed the analytical measuring range or AMR),
a dilution is required.

Most assays on the instruments do not require a manual dilution, as the instrument will rerun the
assay that exceeds the linear limit range using a reduced volume. The correct result is computed by
the instrument and transmitted to the LIS via the interface. If the result still exceeds the linearity of
the assay provided using the reduced volume, the result is reported as greater than the dilution
range. The instrument can provide further dilution for these assays by manual programming. If a
clinician desires a quantitation of other assays greater than the current Clinical Reportable Range
(CRR), a further dilution can be performed at the discretion of the Section Head. However, a
maximum permissible dilution as stated by the manufacturer (i.e. an increase in the dilution factor
does not result in a loss of sensitivity to a significant degree) must be used (see package insert).

For manual dilution follow this instruction bellow :

1. Using a 12 X 75 aliquot tube, indicate the specimen accession # and dilution factor to be used
on the tube with a permanent marker (e.g. 05-195-01234 X5 dil).

2. Look upthe Assay in the current package insert for specific diluent required (saline, water, sample
diluent). Using a calibrated Eppendorf pipette, pipette the appropriate dilution liquid into an aliquot
tube. Add the appropriate amount of diluent and specimen. Mix thoroughly.

-Place mixture into a sample cup for analysis. Be sure to indicate the dilution factor on the
instrument next to the accession number that you programmed. Multiply final result by factor and
report the result.

3. Examples of Dilutions are as follows:

Dilution Factor Specimen (UL) Diluent (UL)
X2 100 100
X5 100 400
X10 100 900
X40 20 780




ALL dilutions that are performed must follow the following criteria:

» All dilutions must have the accession number written on the sample cup or tube (where
possible) together with the dilution factor(e.g.0401800521x5).

*This information must be taken directly from the primary or aliquot tube used to make
the dilution.

« Multiply the result by the dilution factor before verifying.
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