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and doing those thi
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WHAT IS QUALITY?7?7?

Quality Control (QC) \ ' »

Quality Assurance (QA) .

o

Continuous Quality
Improvement (QI)

Quality System (i



Quality Control vs. Quality Assurar

Quality Control is method control
Quality Assurance Is process control

Quality System Is the process of
building quality into the entire system



QA In Haematology Laboratory

QA In haematology lab Is intended to ensure t
reliability of the lab tests.

Th a2 precisionzdld accu
Ac st result:

1) In
2) EXternal Quality ASSc*-.

3) Standardization
4) Proficiency surveillance




What is Quality Control?

Process or system for monitoring the que
of laboratory testing, and the accuracy ar
precision of results

Routinely collect and analyze data from e
test run or procedure

Allows for immediate corrective action



Quality Control (OC): measures that must be included during
each assay to verify that the test is working properly.

Quality Control
(QC)

Pre-Analytical Analytical PostAnalytical

QUALITY ASSURANCE (QA)




The Quality Assurance Cycle
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The Quality Assurance Targets

Pre analytical Process
A Pat. preparation

A Specimen collection, Anticoagulant ,Labeling ,Storag
Transportation

Analytical Process

A Test method/procedure, Reagant

A 1QC,EQC

Post analytical Process

A Review of Pat. Results ,Posting of Pat. Results
A Maintenance of Pat.records

A Maintaining of all documents



Designing a QC Program

Establish written policies and procedure
A Corrective action procedures

Train all staff

Design forms

Assure complete documentation and re\



Measures of Central Tendency

Mearnrr the calculated average of the
values

Mediarm the value at the center (midpoi
of the observations

Mode= the value which occurs with the
greatest frequency



Calculation of Mean

(})_Xl Xz Xs Xn

n

,= First result
X,= Second result
X, = Last result in series

n d Total number of results



Calculation of Mean
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Measures of Dispersion
or Variabllity

There are several terms that describe tl
dispersion or variability of the data arou
mean:

Range
VarianceB=x  -X{)X

n-1
Standard DZxZvi at i1
Coefficient of Variation SD /méan X



Normal Distribution

All values are symmetrically distributed
around the mean

Charactseshaptdo dbe
Assumed for all quality control statistics



Normal Distribution Curve




Accuracy and Precision

The degree of fluctuation in the measurements is ind
t he nAnprecisiono of the :

A can be controlled by replicate tests, check tests or
previously measured specimens and statistical ev:
results

A The guantification of precision is measured by
Indicator of Random error

The closeness of measurements to the true value Is
of the naccuracyo of thi
reference materials

A The quantification of accuracy is measurad by

Quality Control Is used to monitor both the precision
accuracy of the assay In order to provide reliable res



Accuracy vs. Precision

Accuracy Precision

How well a __How well a series of
measurement agrees measurements agree
with an accepted value with each other

4




Precision and Accuracy

Precise and inaccurat2 Precise and accurate




Imprecise and Inaccurate




Standard Deviation and Probabillity

For a set of data with a L X
normal distribution, a valu
will fall within a range of: 3
A+/1SD682% of the @ :

tlme o ‘ 68,2 /0\
A+l 2 SD955% of the LU \

time / 051504 \:

0]

A+£3SD9ATY% of the =210

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



Standard Deviation and Probabillity

In general, laboratories use 1R&HE criteria for
the limits of the acceptable range for a test

When the QC measurement falls within that re
there 1955% confidence that the measuremer
correct

Only4.5% of the time will a value fall outside o
that range due to chance; more likely it will be
to error



Analysis of Control Materials

Need data set of at |@égioints, obtained
over é80day period

Calculate mean, standard deviation,
coefficient of variation; determine target
ranges

Develop Leva@gnnings charts, plot results



LeveyJennings Chart




LeveyJennings Chart

A graphical method for displaying contr
results and evaluating whether a proce
IS Inrcontrol or cotcontrol

Control values are plotted versus time

Lines are drawn from point to point to &
any trends, shifts, or random excursion



LeveyJennings Char
Record and Evaluate the Control Value
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Internal Quality Control

Leveylennings Control Chart
Degree of scatter or impression
Shift is a drift in values, may be sudden

Trend Is continuous movement of value
one direction f®or more consecutive
values (slowly development)

A trend may be thought of as a gradual
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Shift
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Westgard Rules

(Generally used wh2tevels of control
material are analyzed per run)

1. rule Rysrule
1 rule dhsrule
2, rule 1Qrule



Westgard 1, Rule
Wwarning rul eo
One of two control results falls oti?SiBe
Alerts tech to possible problems
Not cause for rejecting a run
Must then evaluate thgule

1 23 4 56 7 8 9 10



Westgard 1, Rule

If either of the two control results falls outside ¢
+3SD, rule Is violated
Run must be rejected

If 1, not violated, chetk

1, rule
\ violation

1723 4 56 7 8 9 10




Westgard 2, Rule
2 consecutive control values for the same level
outside af2SD In the same direction, or

Both controls in the same run exg28éd
Patient results cannot be reported
Requires corregl

123 4 5 6 7 8 9 10



Westgard R, Rule
One control exceeds the meaPahy, and the
other control exceeds the mea?thy +

The range between the two results will therefor
exceed! SD

Random error has occurred, test run must be
rejected

123 4 5 6 7 8 9 10



Westgard 4, Rule
Requires control data from previous runs

Four consecutive QC results for one level of ca
are outsiaelSD, or

Both levels of control have consecutive results
are outsiaelsD

1 23 4 5§66 7 8 9 10



Westgard 10, Rule

Requires control data from previous runs

Ten consecutive QC results for one level of co
are on one side of the mean, or

Both levels of control have five consecutive res
that are on the same side of the mean

123 4 567 89 10






Implementing a QC Prodram

Quantitative Tests

Select high quality controls

Collecat leasOcontrol values over a period o
2030

days for each level of control
Perform statistical analysis
Develop Lev@gnnings chart

Monitor control values using the-l&vengs
chart and/or Westgard rules

Take immediate corrective action, If needed
ARecord actions taken



When a rule Is violated

Warning rule = use other rules to inspec
control points

Rejection rul e

A Stop testing
A ldentify and correct problem
A Repeat testing on patient samples and cor

A Do not report patient results until problem |
solved and controls indicate proper
performance

N




Errors

Systematic Errors (bias, shifts&treaftesgt th
accuracy of system

4,5 10, rules

ACa gac in reacat or
o:1 Systemic errors are most often relatg{ sty
im| reagent or calibration problems idequau

sta®age of realy . deterior
reagent or calibrator temperature chang
iIncubator unit, deterioration of photomet
source

AUsually2,e




Errors

Random erroetisese errors affect tine
reproducibllity of precision of a test syste

AUsualf25135,RIS Rules

ACan be due to bubbles in reagents&
reagent line s ,Inadequately mixed rea
unstable Tem. &incubation, individual
operator variatiorpipetting .



Quality assurangarogramme

F
£)

a)At all time:

*Correlation system

-Blood film with blood co

-Blood count with clinical
data




Quality assurance programme

At all times

A Correction system

*Correction of blood film appearances with blood count

WBC(od) x2000 WBC count

PLT (od0Q xX15000 PLT count

MCV Ymi cro/ macr o

MCHC Yhypo/ hyper

HCT= HI® Hb= RBGX HCt=RB®x

*Correction of blood count changes with clinical events



Quality assurangarogramme

LY
ATest on control specimen ,control chart
ADuplicate tesba a few of patients Spec.

ACheck tesin a few patients from a
previous batch

ADelta Test
ADaily mean
A Calibration Verification Brittin



Quality assurance programme

DETY
ATest on control specimen ,control chart
ADuplicate tesba a few of patients Spec

ACheck tesin a few patients from a previ
batch

ADelta
ADaily mean
A Calibration VerificatiorB{iittin



Duplicate test

Specima 1Stcount 2tcount d 2
1 45 .8 40 A6
2 38 20 4.84
3 A7 18 8 0 ©®4
4 45 45 0 0
5 212 B1 A0 Q6
x @=5.8
SD=23?nd
SD%.76 s@=1.5

none of the duplicate tests should differ from each other
more than 2SD

*>2SD Y random error



Check test

Similarto duplicate test but use specimer
have been measure originally in an earlie
batch

The test should agree with each other wi
+2SD

Detection deterioration of apparatus and
reagent between tests

Suitable for Hb &RBC less for WBC &PL



Delta test

Comparison of current results with a rece
previous result on the same patient

A Hb 40%
ARBC €0%
A WBC 20%0
APLT €0%



Dail |l y Mean ( Bl

In hospital oveéd0test request each day , there
should be no significant dalily variable in the n
of red cell indices

A Automation : MCV,MCH,MCHC
A Analysehe results in successive batcl2€s o

specimens

By plotting this results on graph, any daft fre
iIndices can be readily recognized and used
identify instruments faults

A Manual : MCHC



Calibration Verification

clfyjB AH3 29FK Et CxF
AHBCG6 CF oFmBHb podd GleKf
bbHT X W pF Y 3gTWHttine Yyp F

( T220M XHA K| YTE2IH Mt K H D bkF (

Sd=4a ?-%(@fh/ nl

th=dan
SD



Quality assurance programme

At Intervals Initially and when indicated

A calibration of pipetts &automatic
dispensers

At Intervals Initially & at least six monthly
APhotometer ,spectrophotometer
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CA>FpPp cYy'!
D33/l o2F UUUXFE €T1p|

Dy lFYb uHj X CF O3pF
6TF .

MCECF b NXHI
T-Britin, Checktest ,Duplicate Test, D¢
Check , Patient Mear
D3 X ppH

OPF BG 9CFHRO 3c3BPp-DF K
MaTID  YpHH -¢ Cc bl H
MrF 9 bhp Oo2FK O9




Calibration

bpF nt bHI ¢€B/ (
B hHbh dyrt 1 u(
c/IUFmM DOTpFfFUB F =

20V nMCFECXF W

CTFr x Jbb



When to Calibrate

1-At Installation

2-Complete changes of reagents (i.e., ahan
type of reagent from same vendor, or

change to a different vendor)
3. When indicated by quality control data
4. After major maintenance or service
5. When recommended by the manufacture
6. At least every six months



How
Calibrator

Fresh blood sample miniBsemple each
duplicate with reference (manual) and cu

method
CF= c3bb €mp @WF XF BB [ENp ‘€Y.
CKF 9 hp

For best performance, calibrate all the CE
parameters. The WBC differential is calik
at the factory. They do not require calibrz
In the laboratory



Dalily startup procedures
(Daily Maintenance)

Daily cleaning
Background counts
RBC: <0/03x 104
WBC<0/04x 10/ |
Haemoglohir0/2g/d]
Plateletsb x 10/l
Electronic checks
Run controls
Must be within specified limits



Manual method
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STFBCB CF E_
mn X AnFBCEC 9YC
cly] B AH3 €20

STFBCSG
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ofy

Critical Value

cXFOj 2 mupmCjB pbhp
CXpFDp



