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Quality

Assurance

Quality Control:- Quality Control /

the process of detecting errors

e Quality Assurance:-

the systems or procedures in place to

avoid errors occurring
(N
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—4F Analytical Errors..

The sample:
labelling

e barcoding / aliquoting

preparation

e centrifugation / aspiration
storage temperature

e short —term refrigeration

e medium term freezing at —20°C
e long term freezing at -80°C

correct test selection C?{‘B

e Laboratory Information Management System Ii!&lﬂll@w
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Analytical Errors..

e sample:
assware / pipettes / balances

used incorrectly
contaminated
poorly calibrated
reuse of pipette tips

(((((



> Analytical Errors..

The sample:
Glassware / pipettes / balances:
Reagents / calibrators / controls:

poor quality
inappropriate storage

e correct temperature
e badly maintained fridges or freezers

stability

e shelf-life / working reagent Q.}\)

— incorrect preparation PISHTAZLES

(((((



| <= Analytical Errors..

e sample:

assware / pipettes / balances:
ragents / calibrators / controls:
e application:

incorrect analytical procedures
- poorly optimised instrument settings

WWW.PISHTAZTEB.COM

(((((



Analytical Errors..

The sample:

Glassware / pipettes / balances:
Reagents / calibrators / controls:
The application:

The instrument:

operational limitations
e temperature control/read times/mixing/carry-over

lack of maintenance
e worn tubin optics / cuvettes robes Q'}\)
g / optics / /P PISHTAZIES
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Other Factors..

Calculation errors:

* Incorrect factor / wrong calibration values
Dilutions errors:

= [ncorrect dilution or dilution factor used
Lack of training:
The human factor:

* tiredness / carelessness / stress

)
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_ Five M of Quality

FACILITY (SIZE, CONSTRUCTION, LOCATION)
Qualifications,

reaonApeuesa.ld

rganization, J
escription,
raining, etc.

Materia

Storage

Bruchure

=[eonAreue-1sod

Analytical

(Examination Phase) mmas

Research and Development
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F ISO 15189:2012(E)

5.5.1.2 Verification of examination
procedures

Validated examination procedures used
without modification shall be subject to
independent verification by the

laboratory before being introduced into

routine use.

The laboratory shall obtain information
from the manufacturer/method developer
for confirming the performance

characteristics of the procedure.

(A

PIBHTAZIES
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4 METHOD VALIDATION

aa

Mfr claimed

Performance
Characteristics
(Quantitative, Qualitative)

Precision Accuracy

Sensitivity Specificity [RUggedness

Robustness !nterference

Reference C@
Interval

ment

WWW.PISHTAZTEB.COM

(P)S)



* When to Do Method Validation

When considering purchasing a new system
When placing a new system into service

At regular intervals to assess on-going
system performance

When troubleshooting questionable system
performance

CA:
PISHTAZIEB
llllllllllllll
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~_JFBasic Components of Method Validation Studies:

Precision Studies

Accuracy Studies

Range Validation/Verification Studies
* Reportable Range

= Critical Limits

= Analytical Measurement Range

= Clinically Reportable Range

= Calibration Verification / Linearity

» Reference Range Studies

o
PIBHTAZIES
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Precision Studies

<+ Characterize the reproducibility of a test system
< Performed by repetitive testing of the same sample
= |ntra-run
= |nter-run
= Between lot
= Between Lab
How to perform

Precision should be measured using a minimum of five determinations per
concentration

A minimum of three concentrations in the range of expected concentrations
IS recommended

Statistical parameters
= Mean
» Standard Deviation (SD), mg/dL
= Coefficient of Variation (CV), %

‘0

‘0

WWW.PISHTAZTEB.COM

= Represent Random or indeterminate Error C )
< Acceptability Expectations...the lower the better ’5‘ 3
PISHTAZUIES
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Nominal Concentration (ng/mL)

LLoQQcC LQC mMac HQC
12.004 32.010 500.150 1000.299
12.194 30.595 505.696 991.941
12.096 31.166 486.852 964.801
10.099 31.482 482.059 987.787
9.843 32.697 453.740 943.616
10.451 29.626 482,787 958.277
10.145 28.749 515.019 947.921
. 11.695 31.176 465.408 964.388
29.918 492,677 937.550
11.339 29.960 454 375 871.974
13.337 29.842 472.539 963.090
ean 11.2443 30.5211 481.1152 950.1345
.D. (+1) 19017 1.13477  20.29960 31.22247
V. (%) 3.29
% Nominal $ 86.19
N 9 Q 10 0

Nominal Concentration (ng/mL)
LLOG Qc Lac MQc HaC ‘
3.004 8.010 250.213 E00.626
3,587 7.929 240.300 493813 |
Day 1 3,550 8008 240831 520701
3.480 8,029 251.169 510.304 ]
3542 7.409 245,788 4747685 |
2.851 7.432 242 889 498,441
7.787 238.065 475.781
3.236 B.415 239.702 522.111
Day 2 2.795 B.422 243,142 494 885
3.210 7.588 251804 474,529
3.482 7.546 255.853 493 617
3.268 7.131 239,100 488.781
2817 8.030 225.795 486,451
2.825 7.766 230.738 471,394
Day 3 2.785 7.314 241.884 483234
2621 7912 232.014 444,005
B.269 252213 5§23.325
3470 7.702 243032 512.529
2,866 7.726 239,625 529.290
Day 4 2.838 71.778 235726 486 646
2.8568 7518 243.768 510.760
3.248 8383 258177 488,902
2.870 7.084 235011 517.148
1217 8679 242 844 480.112
3,146 B.300 237597 491085
. il 8.046 233.876 521.030 |
Mean 3.1204 |
5.0. (+F} 0.30728
GV, (%)
%% Nominal 103.87
N ¥,

(A
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2. Pipetting Error

* Sources of Imprecision

\ Antibody, antigen, calibrator,
diluents, wash solution, etc.

1. Reagents

Accuracy, precision,

carryover, calibration,
5. Interfering setting
Substanc

Bilirubin, d 6. Data Processin

Hb, Metal 3. Binding
k/:glc?g’m Reaction
g of reagent
itions,
Incubation time and
Temperature

Timing, temperature,

stability of substrate 4. Color Reaction Q‘}\)
and color product, g

Spectrophotometric & Detection PISHTAZI[E3
er r O r Research a(n:]l‘.;e)velopmem



Accuracy

Closeness of determined value to the true value.
Represent Systemic Error. or Bias (X-p)

The acceptance criteria is mean value < 15%
deviation from true value.

At LOQ, 20% deviation is acceptable.

Found value - Theoretical value Daily control values True value

Accuracy (%) =100 x

Theoretical value

Gold Silver Off-Base Hit or

Standard Standard Model Miss Model ] Fmeas | Sineas |
° Systematic error
. @ % Bias ¥-M H
o \ 2 S J
Good Precision  pgor Precision ~ Good Precision  Poor Precision Random error
Good Accuracy  Good Accuracy  Poor Accuracy Poor Accuracy Total Analytical Error
TE

Validation methods 1/



" How Accuracy Determined

>

Correlation
Comparing the results to a
reference values obtained from
a definitive method, optimally at
least 40 different samples
(minimum of 20 for statistical
validity)
good distribution of sample values
ranging from low to high

1. Recovery test: Adding a
known amount of analyte to a
base and measuring the
concentration

2. Specificity (cross-
reactivity)

3. Interferences

4. Parallelism (Linearity)

(A

PIBHTAZIES
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Correlation

Regression Statistics Review:

= Correlation Coefficient (r) - characterizes the
dispersion of results around the line of best fit.

= Slope - The “lean” of the line of best fit
/—\ (proportional bias)
1/ Reference method _

Y-Intercept - the point at which the line of best fit
intersects the Y axis. (constant bias)

Acceptability Criteria:

= Correlation Coefficient (r) - the closer to 1.0 the
ast 40 samples better

sampl ope - The closer to 1.0 the better
- the closer to zero the better

les: At

(~200-300 seru

eters like m,
t, r, Bias

Test Method

(A

BIA§HOSTIBS 1“ I
Reference Method R

esearch and Development
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(D

#Tested by
dilution

experiments

(A

Research and Development
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¢" Linearity Measurement

_ _ Lingarity Graph
®Requiresa g 2504 5o, 3 replicates
minimum of 75%. 100% of each :
4-5 concent. solution solution : —
levels tested 6 q ~
6 4 -
Yy P
. /
of

(A

PIBHTAZIES

Research and Development



Definition: Smallest amount of analyte that can
be detected under the conditions of the assay

1. Lower limit of detection, ie., The least or minimum detection dose (LDD)

2. Minimum distinguishable difference in concentration, Resolution (MDDC)

Three analytical areas
| |

Xb

The sensitivity of an analytical method is its
ability to give response to small changes in
the absolute amount of analyte present

Response (Y)
measured

quantity

L

]

r

L~

High sensitivity

Concentration (X)
added auantity

(A
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WWW.PISHTAZTEB.COM

Analytical

zero standard and

and SD

\_

10-20 replicates of

calculation the mean

LDD = Mean +2 SD

/

Functional

Low concentration in
the assay for which the
coefficient of variation
Is less than 20%

/

~

/

o
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< Interference

+Use of delta checks
‘»Lack of ‘fit’ with clinical details
< Implausible results

» Different results for the same
analyte from different methods

<*Non linearity on dilution
+Hook effect
+ Heterophilic Antibodies

WWW.PISHTAZTEB.COM
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Hook effect.exe
Hetrophil antibody effect.exe

Lab ELISA Method Evaluation
and ensuring quality

WWW.PISHTAZTEB.COM
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Non-specific binding (NSB) or no sample
Set of controls normally used by laboratory
Zero calibrator

Remaining Calibrators

Kit manufacturer’s controls

Patient samples

Sample dilutions (1/2, 1/5, 1/10)

Diluent

External QC scheme samples

Set of controls normally used by laboratory

4 ELISA Method Evaluation (4

4 X 2
10

5X2
3X2
12 x 2
3x2
1x2
5X2
5x2

(A
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—4& Method Evaluation

W  Analysis of results from initial kit

evaluation

v The calibration curve should be fitted as
recommended by the manufacturer

v" Within assay precision
%CV for the controls, samples and calibrators

(Value not OD)

v' Between-assay differences and stored calibration

curve stability
% CV for control and sample

Compare the values generated by the stored
calibration curve with those derived from a manual

plot of all the calibrators
(N

PIHTALTES

Research and Development
(((((
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# Method Evaluation

g% Analysis of results from initial kit

evaluation (continue)

v' Drift
Plot the values of controls obtained at the
beginning, middle and end of the assay to detect
assay drift

v’ Sensitivity
10 replicates of zero calibrator, Analytical
sensitivity is two SD above or below the zero
calibrator mean

v Accuracy

Compare the results for the external QC scheme samples
with those obtained from other methods and all-laboratory

trimmed means Q.}\)

Compare the patient samples with current method PISHTAZUTES
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* Method Evaluation

g% Analysis of results from initial kit

evaluation (continue 2)
v" Dilution
Samples diluted by zero calibrator, Plot the dilution
curve, straight line
v Other information
Check the appearance of the reagents,
Check the ease of using of packaging
Quality of the instructions
Estimate the total assay time
Telephone to customer service and ask
one/two questions to check the gquality and the

speed of their responses
(N
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" g7 Implementing a QC Program e

L) ] =1 L

Types of Quality Control

Y 2

[ Internal

J

J
aYa N
Delta National {} p oficiency
Homemade || Commercial Checks interlab :
iz duplicates [| Testing




Internal Quality Control
Design

Procedural QC

Verification)

CCV (Continuous Calibration

|

shmoud A Abdeiwehab YIACO- ®
RNMLC Adan- Kuwait

PISHTAZIE3
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Sources for Control
Materials

External
Commercial Homemade Quality
product Assurance

(EQA) provider

. J




QC material

¥

Assayed

Mean & range are
provided by
manufacturer

Non assayed

Less expensive

Inter-laboratory
evaluation

I

(

.

Homemade

Pooled sera tested
by reference lab

Preserved in small

quantities

\

esearch and Devel ent
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Critical

Critical

CONTROLS

Critical high
and low range

Mormal range

Abnormal high
and low ranges

o
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NCCLS 20 OC data collection

Short term
method

7 days

l 1 Replicate H 2 Replicate H 3 replicate

Long term methods
20 days

(A
PISHITALES
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Record Time on X-Axis and the Control Values on Y-AXxis
2
24
o
'ﬁea‘\#wt
) 9}5_
'QS.D')"J
ﬁSDjﬁj
480)-

la:Lu.i

on

3

C

112233 M55 @ 7 P 9 1 60 92 13 14 15 1§ W7 13 §) Uy 20 22 23214

Time (e.q. day, date, run number)
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Westgard Flowchart..

Control data

1 point No
outside 2 SD In control - report data

1 point Jgl 2 consecutive nl Difference between
outside 3 SD 2 controls within
a run

values outside
the same 2 SD

exceeds 4 SD

No

4 consecutive control
values on one side

10 consecutive

® values
of the mean and on one side of
further than the mean

1 SD from the mean

Out of control - reject analytical run

(A
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Westgard Multi-Rule Procedure (examples for 15, 2,.,
R,s- 256, 415 across two levels, and 4, for one level )
Low Control Low Control

e ' ’IF' oL b ‘A '-(
oo e st e bt

/A 20
— V.0
214 ¥, o

\_/ D | - )
fﬁef&éf\my .r“ Us-' «.5‘? w&:f R

6 L] L)
I 2 3 4 S 6 7 8 9 10

T QC Timepoint

Concentration
~}
-
"~

1 2 3 4 5 6 7 8 9 10

(2,)
1 Level
2 Timepoints
Mid Control
34 s R ‘*“8%}" e "335' 3?‘%1

5 S s
g +1.0
:
Q

1 2 3 4 5 6 7 8 9 10

OC)FMWN lr
(1,) 2,) (Ry,)
2 Levels 2 Levels

| Timepoint I Timepoint




Concontration

Low Control

T )

KIS i

~— 40

— a0

vy - .10

— .20

‘:ﬂi ¥ ﬁ(‘ 3 3/ injgﬁgig' ’itbl 1“ -"HSF’E’QGE -A0
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&~ Errors Detected

|

e Random Error

— Bubbles

— Unstable assay environment
temperatures

— Unstable power supply

e Systematic Error

— Change in reagent / calibrator lot
— Deterioration of reagent / calibrator

— Change in temperature of assay
environment

__mpany Logo
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