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Outline

Aim (Goal): why we need to implement QC?
What is QC?

Quantitative QC (calculate Mean, SD and CV)
Success of QC implementation

Summary

Key message



QC monitors activities related to the analytical phase of testing

The goal of QC 1s to detect, evaluate, and correct errors due to test system
failure, environmental conditions or operator performance, before patient
results are reported

Allows immediate corrective action

Monitoring of laboratory work in order to decide whether the results are
reliable enough to be released

Gives laboratory confidence in testing results



QC

* anufmanisnimamianfymsigasamays INCASULC th@ quantity Of a particular SUbStaﬂCC ifl a
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° maLﬁﬁﬁéﬁ‘]sjnﬂmmmLmﬁmmjmﬁgﬁ?mnnﬁLﬁimsmmtﬁmﬁﬁjmmmmgﬁmsﬁﬁ}sjﬁﬁﬁﬁi
quality control for quantitative tests is designed to assure that patient

results are

wemufivp ACCUTL ate

* muufjentams reliable
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QC process for quantitative tests

mufnauinanmneniyminse, mmgﬂmnﬂmm wandain quantitative tests have numeric values, can test statistically
mmsﬁwsﬁnnéimﬁggmmﬁmsmLm{imgw:Li:ﬁﬁéﬁJ calculate acceptable limits for control material
ié%ﬁhﬂgﬁﬁ§ﬁJmigm§fﬁﬁfiﬂmmﬁﬁ'jﬁﬁﬁﬁiﬁﬁjiﬁmﬁﬁﬁﬁmS@ﬁm‘]giﬁﬁSﬁﬂﬂﬁmﬁggmmﬁmsw test control with patient samples to see if it
falls within acceptable limits

ﬁgsﬁtmméLﬁa’%ﬁmﬁﬁﬁg?ﬁLﬁﬁﬁ§ﬁjsjmmmmLmﬁm:i§tﬁﬁgﬁ?mnn@‘ﬁhﬁﬁ'j Laboratory must establish a quality control program for all

quantitative tests
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Implementation

1. mlnmussunmuinfRiE establish pOhCiCS and pl’OCCdUICS

2. gn}mmgmgm@s,ﬁ%{]:ﬁn‘{nmqgn?ﬁ assign IGSpOﬁSibﬂity, train staff

3. tﬁmﬁmqﬁmﬁﬁmmsmnmmgﬁj select quality COHttOl4m§ﬁﬁ§§%4. SLLELLE establish control ranges

5. ummuinasignapes - mow Levey-Jennings develop graphs to plot control values - Levey-Jennings
charts

0. Lﬁﬁﬁ@ﬁJmﬁmSﬁiﬁﬁﬁLﬁm monitor COIltI'Ol VﬂluCS
7. v n@RTR o namninays pl’OCCdUICS for corrective action

8. npmaminnymaeingg record all actions taken



1ﬁqummﬁm§? What is a control ?

¥

m@::iﬁmmsm:mqfﬁmﬁqﬁmims?mﬁ material that contains the substance b€iﬂg analyzed
gﬁmgmmigmﬁm"jmnﬁgﬁﬁﬁgmnmnjmﬁg include with patient samples when performing a test
yiffefifunwmnsmnmonf]enfameieqpiigmn used to validate rehablhty of the test system
imugiimigingneunad TUN after calibrating the instrument

imdlananndgumaniing TUN periodically during testing
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ASSAYED

HIPIM UM SANNGGRTthYS
| amaSingd

Target value predetermined

Verify and use

UNASSAYED

B UIEToSNSANNAGRMYS
[RIMBINMIM ¥SinD

Tgrget value not predetermined
Full assay required before using

"IN-HOUSE

iigI8unigh
imainmium Suifanuma

24
In-house pooled sera, Full assay, validation
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Choosing control materials

° ﬁ’%ﬁLﬁﬁu nnﬁm‘}énnammmmﬁﬁﬁﬁ RN{RS
o 2] 1 (2] B f

PATIENT CONTROLS

values cover medical decision points

Critical

Critical high and

Abnormal low ranges

° Lmﬁ]«tﬁmmﬁaﬁ}mnmﬁm
& (2]

Normal range
Normal g

° RA(RIMAEMNSAIMEE R, wYm
1 Y b (2] b

Abnormal

By Abnormal high

and low range

similar to the test sample :>

Critical

controls are usually available in high, normal, and low

ranges
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Preparation and storage of control material

iminmwshioniuniipeiesmds, anmgdaimunmpaqds
o 1 ! e ’ L3

adhere to manufacturer’s instructions, reconstitute carefully

:fmﬁ?m mLﬁﬁLm 818108 9IHER
F

&

keep adequate amount of same lot number

L sLﬁﬁLtji, ABIAATM

store correctly, do not re-freeze
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Steps in implementing quantitative QC

Mg’ﬂ:fjﬂ]}jmq ANMAOH ATEN BT L0 rmme

QC material with long shelf life

ggmmsmp::ﬁiﬁ@m

obtain control material ﬁ E 3SD

2SD
5ﬁfjﬁLtjm§§ma 20 pRItsna 3013 ﬁ ﬁ ﬁﬁ ﬁ 1SD
run each control 20 times over 30 days ﬁ ﬁiiii ﬁ Mean
Aan@uny 84 +/-1,2,3 AEE agiien ﬁ ﬁ ﬁ ;:g

calculate mean and +/-1,2,3 Standard Deviations 3SD



Calculation of mean minanmisnigyny

X, + X, +X,.. X

n

X =

X = Mean GRS

Xl = First measurement minanido

X, = Second measurement mmsni

Xﬂ = LLast measurement 1n seties mmﬁqummm‘igmﬁ?

7 = Total number of measurements Ggsniuismin e

12
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Normal distribution

% o ' ") o 0a 9 1 o
ATHNAR TN /IENM miﬁjmiMﬁfmﬁﬁJﬁ ‘E%Jim‘l‘ﬁ N3 ANG
(o] M 1V fn

all values symmetrically distributed around the mean,
“bell-shaped” curve

Frequency
mnginmt

mgﬁmLmi'jrﬁﬁ Lﬁi’j QC AN

assumed for all quality control statistics
mean

Min m'ﬁa’mgmtﬁ i) ﬁthﬁs M éﬁjﬁ%ﬁgﬁﬁjﬁﬁéﬁmﬁ melfhuguiin MCASUY ement

repeated many times, resulting mean is very close to
true mean
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mapaddsnanmagprmesesisfmuthamarfisppidamamiansismdmad
Quality Control is used to monitor the accuracy and the
precision of the assay

tﬁanﬁﬁLﬁiéﬁm mmﬁmﬁmg?

What are accuracy and precision

14



anﬁuLm Samnthfant

Accuracy and Precision

Asse]4

BIAS
Haqfiupm . Bayfiept BudamAnnt
intAanf @ Inaccurate and
Inaccurate (SE) Imprecise

but Precise (RE: SD, CV)
Lﬁ'ﬁLﬁI gathfnnt
Accurate and Precise
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There are 2 types of error (uncertainty) = Bias (come from calibrator) + SD (dispersion of value) = TE


HEN 8 58 N
o (2]

Standard Deviation (SD)

SD &mmin mﬁm%smﬁLﬁLﬁm i AITRT SiLﬁiS‘]ﬁﬁﬁgiﬁmﬂﬁé SD is the principle measure of

variability used in the laboratory

D — > (x—x)°

n—1

Standard Deviation — Statistical Formula
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Standard Deviation and Probability

e ‘kﬁ.
+2s +3s

-3s- 2s -1s Mean +1s

wpntiaifgwyminumisnmwneunan:symia: minaisygfamneinanig:
1

For a set of data with a normal distribution, a
random measurement will fall within:

+ 1 SD 68.3% of the time

Frequency

+ 2 SD 95.5% of the time

+ 3 SD 99.7% of the time
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Coetficient of Variation (CV)

CV #m SD ipimsusmmmmang]uasigengy

The coefficient of variation (CV) is the SD expressed as a percentage of the mean

CV = SD x 100 %

mecan

e (CV [Aim sm‘itﬁﬁjmﬁmsmmmﬁmﬁ CV i1s used to monitor precision

e (CV [pim szLﬁtEﬁjiLtﬂmtﬂﬁ?ﬁmLm CV is used to compare methods

18



Humalyzer 3000 KCMO01
Daily Internal Quality Control Data

Humatrol N, Lot No: N/0005 , Lot NO: P/0004 Exp.Date: 09/2019, 12/2019
Date: Sept 2018

Analyte Glu-mg/di Cal-mg/dl ASAT-U/L ALAT-U/L Cho-mg/dIl Tri-mg/dl Urea-mg/di UA-mg/dI Crea-(mg/dl)
Min ranges 86.5 195 8.08 11.9 23 116 19.6 107 150 213 106 197 22.8 56.2 3.65 8.0 0.9 3.3 IQC run by
Max ranges 119 269 10.1 14.9 37 185 31.2 171 198 283 152 283 35.6 87.8 4.83 10.6 1.5 5.2
Date N P N P N P N P N P N P N P N P N P
Run#1
Run#2
Run#3
Run#4
Run#5
Run#6
Run#7
Run#8
Run#9
Run#10
Run#11
Run#12
Run#13
Run#14
Run#15
Run#16
Run#17
Run#18
Run#19
Run#20

Mean 100 "#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! "#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

CV% 10%

(+3SD)| 130

(+2SD)| 120

(+1SD)| 110

Mean

(-1sD)] 90

(-2SD)| 80

(-3SD)| 70

19



Levey-Jennings Chart

Lmtﬁ ﬁﬁmna%anﬁﬁ'iﬁﬁuLﬁm
Jd o 1 'y

Graphically Representing Control Ranges




Success

All staff know what is QC?
All staff know about why QC is important?
All staff know how often should QC be run?

All key statf know how to develop L] charts, based on Mean and SD calculated from QC
material Insert kit and daily QC data

All key statf know how to calculate and add TEa of PPTC or CLIA on QC LJ charts
All staff know how to act on QC failure and report on nonconformity form

LJ charts for biochemistry and hematology QC are updated and place on board properly
and regularly for staff to plot QC results



Summary mrzﬁmgu

ﬁg?ﬁLﬁﬁﬁéﬁﬁnnmmmLmﬁmnﬁmﬁgﬁﬁg:ﬁtmmé%mmsf{}mé°1 naia
A quality control program for laboratory tests is essential. It should :
° Lﬁﬁﬁ@ﬁjmﬁi&mﬁgﬁﬂﬂmﬂ mf'ﬁﬁchmmﬁ?man UTHN AN QRS
monitor all qualitative, semi-quantitative and quantitative tests

*  wmmpestnonuiniATEEun e, ssinmunwyndnuifinned have written pOhCiCS and pl’OCCdUI‘CS, followed by
laboratory staff

®  wmesnpbEIRANMIDANITMIMENS §ﬁﬁ§ﬁjﬁg}h?m giGa ity
L3 1 L3 N

* QC have a quality manager for monitoring and reviewing QC data

+  yimdmasgh gusensney USE Statistical analysis, provide for good records

*  gorgimien o Sacongmninages pl’OVidC fOl’ troubleshooting and COl’l’CCtiVC action
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Key messages nnmi:
nuth QC ﬁ%%ﬂﬁﬁjﬁgiﬁihﬂﬁéiﬁmm%m@iﬂﬁﬁ%&ﬁgﬂmﬁm§ﬁﬁfﬁﬁgﬂjﬁﬁﬁmsﬁmﬁﬂ A QC program allows the laboratory to
differentiate between normal variation and error

ﬁg?ﬁ QC MY NEM mLﬁﬁLﬁiéﬁmnmﬁﬂnﬁfsmﬁm ﬁﬁgiﬁiﬁﬂﬁ?é‘l
Y

The QC program monitors the accuracy and precision of laboratory assays
wesuismiinmuntddeipmmmie inlemugna QC BepfiunimumiAnng
The results of patient testing should never be released if the QC results for the test run do

not meet the laboratory target values

23
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Questions
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Comments
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+3SD
+2SD
+1SD
MEAN
-1SD
-2SD
-3SD

SD

+3SD
+2SD
+1SD
MEAN
-1SD
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-3SD

SD
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Date
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130

Quality Control Chart of Glucose (mg/dl)

Humatrol N, Lot No: N/0005 Exp.Date: 09/2019

Month ...... September........... Year 2018

1

2

3 4 5 6

7

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Quality Control Chart of Glucose (mg/dl)

Humatrol P, Lot No: N/0004 Exp.Date: 12/2019

Month ...... September........... Year 2018

120

110

100

90

80

70

Date
10

1

2

3 4 5 6

7

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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