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Fig.10 A picture of Prof. George Cembrowski
from the web site of the University of Alberta,
Canada. Cembrowski is a clinical pathologist and
he is specialized in biochemistry, statistics and
medical informatics. He has been very effective in
the documentation of many statistical quality con-
trol methods in collaboration with Westgard and
other researchers. He has worked extensively on
the moving average theory, as well as the “aver-
age of normals”, the anion gap, Bull’'s algorithm
and the selection of control methods. He has also
worked on external quality assessment, where he
suggested specific rules for the detection of sys-
tematic errors. He has authored dozens of articles
on quality control and other subjects, and he has
co-authored (with R. Neill Carey) the book Labo-
ratory Quality Management: Qc and Qa (1989).

Fig.11. A picture of Prof. James Westgard from
the web site of the University of Wisconsin, USA.
Until he retired, Westgard was a clinical chemist
and a professor of clinical pathology at the medical
school of the University of Wisconsin. Today he is
the most famous researcher on quality control for
automated analyzers. He has worked mostly on
computer simulations, the Decision Limit Cusum
chart, power functions, quality rules for the
Levey-Jennings chart (multirule method), the Op-
erational Process Specifications Charts, method
validation, and the Six Sigma theory. He has
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Fig.13. A picture of Prof. Curtis Parvin from the
web site of the University of St. Lewis, USA. Parvin
is a biostatistician and specialist in medical infor-
matics and teaches these subjects at the Univer-
sity of Saint Lewis in Washington. He has contrib-
uted significantly to the theoretic documentation of
power functions and other statistical issues con-
cerning quality control in clinical chemistry.

Fig.14. A picture of Prof. Callum Fraser from the
biographical article in Clinical Chemistry. Fraser is
a professor of clinical chemistry at the Universities
of Saint Andrews and Dundee in Scotland. He has
authored papers on many subjects, most of which
are about quality control. He is one of the pioneers
of the theory of “quality specifications” in the field
of clinical chemistry, with significant work on
equations and charts which use biological vari-
ances as a basic parameter for the selection of the
most suitable quality control method.

Figure 16. A picture of Dr. Carmen Ricés from
James Westgard's web site. Ricés studied phar-
macology at the University of Barcelona and works
today in the biochemistry laboratory of the Vall d’
Hebron Hospital in Barcelona. She has written
many articles on the internal and external quality
assessment in clinical laboratories, and is a
member of quality committees for many interna-
tional organizations. She is known especially for
her initiative in concentrating biological variances
for all substances measured at medical laborato-
ries. These tables are used extensively today in
the determination of quality specifications.



Standardizasyon ..

..... Zaman, mekan ve metot farklihklarina
ragmen olgumler arasinda uyumun garanti
altina alinmasidir

Nasil yapilacak

1. Uygunsuzluklarin ve
varyasyonlarin azaltiimasi

2. Uygun bir standarta gore
olcumlerin uygunlugunun
saglanmasi
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Daha Gergekgi bir yaklasim ile
Test sonuclarin degisimleri

Biological variation

Mistakes

Analytical
variation




Standardizayonu etkileyen temel problemlerden biriside

analitik problemler?

— Kalibrasyon Bias

farkl ve non-commutable kalibrator, lotlar arasi varyasyon

— Tekrarlanabilirlik problemi
— Saptama limitleri

(LOD,LOB,LOQ)

— Interferanslara yatkinlik

hemoliz, ilag, HAMA gibi

— Digerleri

Personel, Ekipman, tedarikgi, cevre vs




Elimizde hangi dokimanlar var




CLSI

Statistical Quality Control for Quantitative Measurement Procedures:

C24-A3
- Principles and Definitions; Approved Guideline—Third Edition
EP18-A2 Risk Management Techniques to Identify and Control Laboratory
—  Error Sources; Approved Guideline—Second Edition
EP21-A Estimation of Total Analytical Error for Clinical Laboratory Methods;
Approved Guideline
EP23-A™ Laboratory Quality Control Based on Risk Management; Approved

Guideline
EP32-R Metrological Traceability and Its Implementation; A Report

Using Proficiency Testing to Improve the Clinical Laboratory;

GP27-A2 Approved Guideline—Second Edition


http://localhost/documents/C24A3.pdf
http://localhost/documents/C24A3.pdf
http://localhost/documents/C24A3.pdf
http://localhost/documents/EP18A2.pdf
http://localhost/documents/EP18A2.pdf
http://localhost/documents/EP18A2.pdf
http://localhost/documents/EP21A.pdf
http://localhost/documents/EP21A.pdf
http://localhost/documents/EP21A.pdf
http://localhost/documents/EP23A.pdf
http://localhost/documents/EP23A.pdf
http://localhost/documents/EP23A.pdf
http://localhost/documents/EP32R.pdf
http://localhost/documents/EP32R.pdf
http://localhost/documents/EP32R.pdf
http://localhost/documents/GP27A2.pdf
http://localhost/documents/GP27A2.pdf
http://localhost/documents/GP27A2.pdf

Target control limits — estimating the s for the control sample

When the control sample encompasses the whole analytical process from the sample entering
the laboratory to the analytical report the control values will demonstrate the within-
labaratory reproducibility, sp,, and one can compare the obtained sz, with the requirement.
With most other control samples, e.g. standard solutions, blank samples, the obtained standard
deviation is just part of the sg,. Here the analyst has to estimate if the obtained s on the
control sample is sufficiently low to fulfil the analytical requirement - see Chapter 3.

Recommendations

Start of QC - In order to start the quality control of a new method preliminary control limits
and central line can be estimated based on ahout 25 control values. Only after a longer time
period, e.g. one year, can the control limits and the position of the central line be fixed. These
first prefiminary warning and action limits can also be based on results from method
validation.

NORDTEST REFORT TR 569

Fixed control limits — We do recommend fixed limits and not limits that are constantly
changing for stable QC samples. In order to obtain reliable statistical control limits the
calculated standard deviation should be based on control values over a one-year period and at
least 60 control values. If the time period is shorter usually a too low estimation of the
standard deviation 1s obtained since not all variation is taken into account.

Fixed central line — We recommend fixed central line. In order to obtain a reliable central
line a one-year period may be a good time period. If the time period 1s shorter an unrehiable
estimate is easily obtained.

Internal Replicate analyses/samples - We also recommend the same number of sub-samples being

QUALITY used both for routine samples and control samples — ifw:n: report the mean value of duplicates
CON (e.g. the whole process) for test samples we should also in the X-chart plot the mean value of
TROLL duplicate analyses for the control sample. If a control sample 1s analysed several times in the

same run, either one or all control values can be plotted in the X-chart.
Handbook for

Checlial L aliormtores Multielement analyses — When many analytes are measured in the same analytical run in QC

e.g. ICP, XRF, GC, we strongly recommend using target control limits or wider statistical
limits for those analytes that are less important. If for example 20 analytes are determined’
and statistical control limits are used for all analytes, on average one control value (equal to 5
% of the control values) can be expected to be outside the warning limits in each analytical
run. Also in about 1 out of 17 analytical runs a control value for one of the analytes is
expected to be outside action limit, making ordinary interpretation very unpractical.

nordtest@nordtest.nfo

1S310¥0N

http://www.metrologia.cl/medios/NT-Technical%20Report-nordtest%20Report-TR-569.pdf



Kalite kontrol i¢in yeni rehberler

| Individualized Quality Control Plan (IQCP)

CLIA (P s
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Key Challenges in Internal
Quality Control (2012)

The Eurachem Education and Training Working Group organised an
international workshop on intemal quality control in Berlin on Wednesday
10 to Thursday 11 October 2012. The event was hosted by the German a% of%
member of Eurachem, EUROLAB Germany. The workshop covered ° 3
analytical results from a range of sectors and disciplines including >
chemical analysis, testing, laboratory medicine and microbiclogy. The

main focus was on internal quality control performed in the laboratory for

the continuous monitoring of operations and resulis of measurements, in

order to decide whether results are reliable enough to be released.

The workshop included invited lectures, short communications, posters and break-out
SEessions.

A training course on intemal quality control was held at the same venue the day before the
workshop, Tuesday 9 October.

Quick links:

» Training course programme E
» Programme and presentations: Day 1

» Programme and presentations: Day 2

» Posters

» Scientific Committee

Workshop

Workshop Day 1 - Wednesday 10 October 20

» Opening of the workshop

Bertil Magnusson, SP Swedish Technical Research Institute, Sweden
Internal quality control in chemical analysis - the big picture

Michael Thompson, UK

[ View Abstract 1] [ View presentation 1]

Internal QC in a production laboratory - large series of automated analyses
Ulla Lund, Eurofins, Denmark

[ View Abstract i3] [ View presentation ]

» The point of view of assessors when reviewing IQC activities

Ursula Ellerbeck, DAkkS, Department for Analytical Chemistry, Germany
[ View presentation ]

> Setting control limits based on demand on measurement quality

Bertil Magnusson, SP Swedish Technical Research Institute, Sweden

[View Abstract $2] [ View presentation ]

1QC of DNA analysis

Ricky Ansell, Swedish National Laboratory of Forensic Science, Linkoping, Sweden
[View Abstract 2] [ View presentation 3]

1QC in microbiological testing

Christina Oscroft, Campden-BRI, UK

[View Abstract $i2] [ View presentation 3]

Poster session

Breakout sessions offered:
1. Internal QC -~ Accreditatation body and Laboratory points of view when assessing
a laboratory according to the ISO standards 17025, 15189
2. Setting control limits — statistical and target limits
3. QC for laboratories handling many samples
4. Following up QC failures

Summary of breakout sessions (all sessions)
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A Practical Guide to Internal Quality Control (IQC)
For Quantitative Tests in Medical Laboratories, Version 2.0
February 2015


Guideline 2015_A Practical Guide To IQC_HKAML.pdf

http://www.westgard
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A Practical Guide to ISO 15189 in Laboratory
Medicine / 2013

&

A Practical Guide to 1SO 15189
in Laboratory Medicine




Laboratuvarda
Analitik Kalitenin 3 Asamasi

lhtiyaci ve Metot

Kalite kontrol

CINIEINE validasyon ve
uygulamalari

yeterliligi verifikasyonu




Laboratuvarda
Analitik Kalitenin 3 Asamasi

Ihtiyaci Metot

Kalite kontrol

CINIEINE validasyon ve
uygulamalari

yeterliligi verifikasyonu




(A) MEASUREMENT of (B) MEASUREMENT of

PROCESS OUTCOME PROCESS VARIATION
e
Kalite tanim |~
DEFINE the quality goal and DEeFINE the quality goal as total
requirements (performance allowable error (TE 4) and
specifications) in terms of allowable requirements (performance
defects per million opportunities specifications) as maximum allowable
(DPMO) imprecision (CV,) and bias (Bias )
STEP 2A STEP 2B
IMEASURE performance MEASURE performance
characteristics as outcomes and characteristics in terms of
count defects or failures imprecision (CVyy) and bias (Bias o)
Ilk ve en 6nemli, basamak STEP 3A p—
ANALYSE by calculating defects per ANALYSE by calculating Sigma metric
million opportunities (DPMO) and Sigma level = (TE 4 - Biasgps/ CVops)

convert to Sigma metric

STEP 4A STEP 4B

IMPROVE the process as required IMPROVE the process as required
STEP 5A STEP 5B

CONTROL the stability of the process CoONTROL the stability of the process
by using an appropriate quality by defining operating specifications
indicator such as monitoring DPMO (CV, Bias, control rules and frequency)

or Sigma level

David Burnett (2013)



Quality Indicators in Laboratory Medicine: from theory
to practice

- . DE GRUYTER DOI 10.1515/cclm-2012-0582 —— Clin Chem Lab Med 2013; 51(1): 187-195
Preliminary data from the IFCC Working Group F fecim i Ehem e e o
Errors and Patient Safety”

Mini Review
Laura Sciacovelli-*, Maurice O’Kane?, Younis complexity of proce . . . . . .
Abdelwahab Skaik®, Patrizio Caciagli*, Cristina ofknowledze and s Mario Plebani*, Maria Laura Chiozza and Laura Sciacovelli

Pellegrini®, Giorgio Da Rin°, Agnes Ivanov®, Timothy  paper is to report

G o rtan and n raitor e rrce e 2 Towards harmonization of quality indicators
in laboratory medicine

Analitik donem Kalite indikatorleri

Table 2- Quality indicators of the analytical phase: results performances.

Ql-17 Percentage of “Mumber of unaccepta Unit
performances in EQAS/PT” ) y _
P e e e a(Qusera
Ql-18 Percentage of "NMumber of unacceptabls BIO RAD !
carrected, peryear,/Total numberofunac___ __ _ _ = |
ar19 Percentage of “Number of tests with CWV% higher than selected target, per year/Total number of tests”
Ql-20 Percentage of "Mumber of reports delivered outside the specified time for instrumentation failures,

per yvear/Total number of reports™



STRATEGIES TO SET GLOBAL
QUALITY SPECIFICATIONS IN
LABORATORY MEDICINE

Nobelforum,
Karolinska Institutet
Stockholm April 24-26, 1999

Scand J Clin Lab Invest 1999; 59: 475

FOREWORD

The Stockholm Consensus Conference on

Quality Specifications in Laboratory Medicine,
25-26 April 1999

Stockholm konsensusu

serette s Analytical
S 10 Sct Global And
smlr#‘ fcations In tory
2 Z Medicine

Antars W

27 lilkeden 100’tin
Uzerinde bilim adami bir
araya geldi

1¢ EFLM Strategic Conference - s *
Defining analytical
performance goals )4

15 years after the
Stockholm Conference

8" CIRME International Scientific Meeting



First EFLM Strategic Conference on 'Defining analytical performance
goals 15 years after the Stockholm Conference on Quality

Specifications in Laboratory Medicine’
Maodel 1. Based on the effect of analytical performance on clinical outcomes

* a.an Outcome study investigating the impact of analytical performance on clinical outcomes

* b. aSimulation study investigating the impact of analytical performance on the probability of clinical
outcomes

* c.aSurvey of clinicians' and/or experts' opinion investigating the impact of analytical performance on
medical decisions

* These goals will be most realistic since they are based on actual medical decision-making. However, only a
few tests have a direct link to medical decisions, so this model is not universally applicable to all tests.

Model 2. Based on components of biological variation of the measurand ***

* Thisis familiar territory. The goal here is to make sure the "analytical noise" does not drown out the
biological signal. This works for tests where the biologic variation is not so small that the analytical
specifications for noise are too stringent to be practical. However, in the new DRAFT it was pointed out that
there are in fact significant limitations to this approach including the relevance and validity of the biological
variation data.

Maodel 3. Based on state of the art

* This is least desirable model, but it based on the realistic performance "as is" of the marketplace. If the best
laboratories can only achieve a certain quality, but cannot achieve the quality demanded by models 1 and 2,
then the world will have to accept the current performance (for now). While technology is improved and
(presumably) manufacturers develop better assays, the laboratory should set its specifications using this third
model.



Clinical Chemistry 56:5 3
714-722 (2010) Reviews

4 grupta
performanslari
Establishment of Outcome-Related Analytic | biliri
Performance Goals toplayabiliriz

George G. Klee'"

Table 1. Performance limits based on CLIA® and G-EQUAS® proficiency testing limits and biologic variation.
Based on proficiency testing Based on biologic variation®
G-EQUAS,

Analyte Units CLIA limits® %RMSD"? v, CVg Imprecision Bias Total error
Bilirubin mg/L +4 (or 20%) 13.0 (>20g/L) 23.8% 39.0% 11.9% 11.4% 31.1%
Calcium mg/L +10 6.0 1.9% 2.8% 0.8% 0.8% 2.4%
Cholesterol mg/L +10% 7.0 5.4% 15.2% 4.0% 4.0% 8.5%
Cortisol na/L +25% 16.0 20.9% 45.6% 12.5% 12.5% 29.8%
Creatinine mg/L +3 (or 15%) 1.5 5.3% 14.2% 3.8% 3.8% 8.2%
Glucose mg/L +60 (or 10%) 11.0 5.7% 6.9% 2.9% 2.2% 6.9%
Iron gl +20% 26.5% 23.2% 13.3% 8.8% 30.7%
Phosphorus mg/L +0.3 (or 10.7%) 9.0 8.5% 9.4% 4.3% 3.2% 10.2%
Potassium mmol/L +0.5 4.5 4.8% 5.6% 2.4% 1.8% 5.8%
Sodium mmol/L *4.0 3.0 0.7% 1.0% 0.4% 0.3% 0.9%
Thyroxine g/l +10 (or 20%) 12.5 4.9% 10.9% 2.5% 3.0% 7.0%
Total protein g/l +10% 6.0 2.7% 4.0% 1.4% 1.2% 3.4%
Triglycerides mg/L +25% 9.0 20.9% 37.2% 10.5% 10.7% 27.9%
Hematocrit % 6% 5.0 2.8% 6.4% 1.4% 1.7% 4.1%
Hemoglobin g/L 7% 4.0 2.8% 6.6% 1.4% 1.8% 4.1%
Leucocytes 109L 2 2 e 19.6% 5.6% 5.6% 14.6%
Erythrocyte mean  fL { %eRMSD = Jk (SD‘;.V) - dlas 4.8% 0.7% 12% 2.3%

cell volume
°CDC (1), Bl = dfferance o observed meanfrom Target value
b Westgard (10). (V)
© http://www.westgard.com/guest17.htm. o el Tl e

TV = Target Value for the control sample (from
manufacturer)



Table 2. Performance limits and medical utility® based on physicians opinions and analytic bias based on

population distributions.”

Medical utility, % CV

Population analytic bias limits

Base Change Medical

Analyte Units value value cve

Bilirubin mg/L 8 14 23.4%
Calcium mg/L 90 106 7.0%
Cholesterol mg/L 2100 2800 12.3%
Creatinine mg/L 10 15 17.2%
Glucose mg/L 100 130 11.2%
Iron ng/L 150 100 17.2%
Phosphate mg/L 350 250 14.3%
Potassium mmol/L 3.8 34 4.8%
Sodium mmol/L 125 130 1.7%
Thyroxine g/l 60 40 17.2%
Total protein g/L 70 85 8.3%
Triglycerides mg/L 1300 1900 16.1%
Hematocrit % 42 37 5.4%
Hemoglobin g/l 150 138 3.6%
Leucocytes 10971 6.0 3.4 16.4%
Erythrocyte mean cell volume fL 95 100 3.2%

2 Medical CV = 100 X [(change value — base value)/(1.645 x v2)]f[(change value + base value)/2]).
b Bias limit = 1 SD of change of population cumulative frequency distribution.

Decision

limit

1"
102
2000
8
1000
25

3.6
134
50
63
4000
35
119

35

81.5

Bias
limit®
=1
+1
+23
+1

*20

*15

&)
+58
+0.7
i)
+0.2
+0.7

Bias, CV

9.0%
1.0%
1.2%
12.5%
2.0%
4.0%
2.8%
1.1%
8.0%
3.2%
1.5%
2.0%
2.5%
5.7%
1.0%




Cok fazla total hata!

Source Cholesterol HbA,, Stockholm level
(+/-%) (+/-%)
NECP (USA) 20.0 - X
NICE (UK except Scotland) - 7.1 1/2a
Desirable biological goals (2012) 8.5 3.0 23
NSPG Certification (USA) - 7.0 3a
CLIA (USA) 10.0 - 4a
Rilibak (Germany) 13.0 18.0 4a
CAP-PT (USA) 9.0 7.0 4b
KEY NECP= National Cholesterol Education Programme
NICE = National Institute for Clinical Excellence
NSPG = National Glycohemoglobin Standardisation Programme
CLIA = Clinical Laboratory Improvement Act

CAP-PT = College of American Pathologists - Proficiency Testing




DE GRUYTER Clin Chem Lab Med 2016; 54(2): 235-239

Opinion Paper

Wytze P. Qosterhuis* and Elvar Theodorsson

Total error vs. measurement uncertainty:
revolution or evolution?

Conclusions

The TE and ATE concepts originated by Jim Westgard and
co-workers have served clinical chemistry well for decades
and still represent a dominating influence on the theory
and practice of clinical chemistry. The uncertainty para-
digm is widely accepted in other fields of metrology but
has suffered from complex mathematics and conceived

impracticability. TE is not recognized either in the Inter-
national Vocabulary of Metrology (4) nor in the GUM (5)
which favors MU. The TE and MU paradigms may however
appear as two sides of the same coin. Their equations
describing variation, e.g. become the same when bias is
eliminated and few independent causes of variation are at
play. However, their fundamental philosophy is different
and has different consequences on practical priorities in
clinical chemistry.

Neither the separation proposed by Westgard nor
replacing TAE with MU will solve the tensions between
TAE and MU within clinical chemistry. In our opinion the
TE/ATE models implemented in clinical chemistry can
be substantially improved by implementing uncertainty
component estimations and methods for uncertainty
calculations already applied in other disciplines within
metrology. Initial developments in this direction are cur-
rently being implemented in clinical chemistry [10, 11, 13].

Total hata bilimsel degil 4§
Belirsizlik pratik degil |

The pros and cons of the TE and ATE concepts need
to be debated, making way for methods that can incor-
porate all relevant causes of uncertainty when making
medical diagnoses and monitoring treatment effects. The
calculation of the uncertainty of our results represents an
important new opportunity to improve the quality of the
services of clinical chemistry to the diagnosis and moni-
toring the effects of treatment of patients. To be maximally
productive this development should preferably proceed
not as a revolution but as an evolution of the “total error”
concept. However, such evolution depends on freedom
from allegiance to all aspects of paradigms that have
already served their purpose. This is a fitting lesson to be

>
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Analitik standardizasyon ve harmonizasyon komitesi
én ¢calisma sonuglari

1 ;ahst 2 t;al|§ma| Oneri ‘Biolojik varyasyon|

95.0 95.0 Tirkiye
11 10 15 Switzerland
17 18 20 CUA
27 26 30 CLUA

16 20 CLIA

8 9 Switzerland
11 11 CLA

19 20 Spain

11 11 spain

24 30 CLA

21 21 Switzerland
9 9 Switzerland
9 10 CUA

6 6 Switzerland
12 15 TURKIYE
14 15 TURKIYE
13 15 TURKIYE

Albumin {Alb)

Alanin aminotransferase (ALT)
Alkaline phosphatase (ALP)
Aspartate aminotransferase (AST)
Chloride {Cl)
Cholesterol{Cho)

Creatinine {Cre)

Glucose (Glu)

HDL cholesterol (HDLC)
Lactate dehydrogenase {LDH)
Potassium {P)

Protein (Prot)

Sodium (Sod)

Triglyceride (Tri)

Urea (Ure)

HbAlc

)[R | o |Australasia
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5|5 6 (8|E|e|RR[B|B|cermany

BIRVIS|®RIWR|IB|R|e|RR|RB|R [Spain2
N
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Henliz yeterli sayida verimiz olusmamistir. Buna ragmen veriler énceki ¢alismalar ile uyumludur.

Ricos ve ark calismasi incelendiyse Probe error ¢alismasi icin laboratuvar sayisinin veri olarak verilmesi gerekir. Ancak su an igin gerekli olmadigini distiniyorum.
Diglama orani %1.55 dir. Bu konuda egitimlere devam edilmelidir.

Bu verilere gore Mustafa hocanin yaptigi gibi i¢ kalite kontrol biitcesinin belirleme calisilmalari yapiimahdir. Bu konuda bir arkadasi gérevlendirmeliyiz.
Calismaya 56926 veri alinmis. Yanlis yazil oldugu diistiintlen 104 veri ¢ikrilmistir. Bunlar ekte verilmistir.

Calismaya gore 3SD disindaki veriler dislanmasi apilmistir. 781 veri gikarilmistir.

54 farkli laboratuvar i kalite kontrol ve dis kalite degerlendirme sonuglari ile tekrar degerlendirme yapildi



Calismani 2. asamasi

54 laboratuvardan IKK verileri alindi
24’u degerlendirilmeye alinabildi !

I
)

a
[VIE Toplu EQC bias

4x

7x

8xx
15x
163000
18xx
19x00¢
20%000¢
21x
22X0000¢
23xxx
24x
265000
27500
29%x¢
30x
31x
32x00¢

330

5250000¢
540000

Toplu bias

Bias o Total hata
Analit total i 2 3 4 Total 1 2 3 4 TH MEDIAN | TH MEAN

Glikoz Dizeyl| 27 44 0.9 1.9 a7 46 38 8 .7 13 53 7.2
mg/dL Dizey2| -10 5.9 0.2 0.1 23 4.1 3.0 18 15 3.4 4.1 5.1
Ure Dizeyl| 28 LE) 23 24 57 4.0 4.2 3.4 40 31 B.& BB
mg/dl Dizeyd 5.0 5.4 4.9 53 -38 32 34 3.1 3.2 18 103 102
Kreatinin Dizey 1 6.1 6.3 5.8 5.0 -7.9 7.8 9.6 7.2 6.0 8.2 18.7 150
mg/dL Dizey2 6.0 C.4 8.0 7.3 53 &3 83 £.0 1 £1 148 16.1
Total Protein _ |Dizeyl| a3 01 1.3 o4 16 49 5.1 43 5.1 45 BB L F]
g/dL Duzey2 | 22 0.3 2.4 -1.0 -35 5.5 6.1 48 5.0 55 10.4 10.9
Abdimin Dizeyl| 43 5.3 10.0 2.7 53 57 21 4.0 54 23 10.5 10.1
gldL Diizey2 16 18 6.3 -4.& 3.4 5.6 16 4.3 5.5 18 B4 a0
Kolesterol Dizeyl| 09 1.8 36 05 -1.2 2.9 15 0 3.7 11 3.5 43
myg/dL Digeyd | 179 | 278 | 156 | 190 | 181 25 il i 3.9 17 16 21.6
Trigliserit Dizeyi| -08 2.4 0.1 2.1 22 35 15 4.2 28 23 5.4 5.4
mg/dL Dizey2 1.0 16 0.6 16 5.0 7.1 9.1 71 5.2 33 118 114
HDL-K; Dizeyl| -12.8 <143 -12.2 -11.9 <125 3.2 14 3.8 3.3 15 17.1 17.7
mi.l'dl. Dizey2 1.3 =1.3 5.4 20 0.7 38 4.6 2.1 2.2 1.7 4.1 5.7
AST Dizeyi| -21 5.0 o7 3.3 0.6 41 18 32 42 32 7.3 7.7
ufL Dizey2 | 27 13 31 17 3.8 26 2.2 22 .2 3.4 6.4 6.9
ALT Dizeyl| 15 [ 33 28 095 55 42 4.3 56 57 10.0 10.2
UL Dizey? [ 48 4.8 «5.1 £.0 -4.1 33 23 27 27 50 8.4 10.0
[N.l’ Dizey 1 2.5 31 01 1.4 08 7.9 &3 7.7 5.0 B3 135 13.5
UjL Dizeyd -0 40 44 0.7 08 [ ] 68 65 6.7 6.2 133 130
Sadyum Dizeyi| .23 2.1 2.0 2.5 25 18 08 14 23 12 45 47
mmoi/L Dizey? | -24 2.4 2.2 2.3 27 18 13 16 26 15 5.0 5.3
Potasyum Diizey 1 -1.0 -1.3 0.7 1.0 0.8 2.7 15 2.2 34 26 5.1 53
mmol/L Dizey2 | 09 0s 16 11 0.2 2.7 16 24 19 15 5.3 53
Khoiir Dizeyl| 05 0.8 0.2 -1.4 .14 3.0 16 2.4 3.5 3.4 5.6 5.0
mmaol/L Dizey2 [ 10 0.9 16 1.1 0.5 ET) 17 33 ETy 31 63 58
HbAlc Diizey 1 0.3 19 18 -18 43 38 14 3.4 7 11 4.2 4.7
% Dizeyd 23 0.1 30 06 -10 2.7 12 1.6 2.2 17 3.9 40
LDH Dizey 1

UL Dizey2




Calisma sonuclari

10

1

12

13

14

15

IKK DKD
Bias J Tekrarlanabilirlik Total hata

i o c o c o v

> > S > > S 0 > s 3 z 3 8 E

Albumin (Alb) 5.179 111 0.248 - 4590 4.961 4.52 3.086 - 7.186 8 10.355% | 10.220* | 6.613-14.978* | 3736 |10.76078| 10.214 15
Alanin aminotransferase (AL] 1.596* | 2.07* | 0.158-4.798* | 7.525 18 3.822- 11772 10 15.241 | 14.09 | 7.268-25.408 | 3966 |16.62208| 17.87 20
Alkaline phosphatase (ALP) | 3.502 2.51 0.434-9.008 | 2.726* | 2.750* | 1.724 - 3.460* 10 7.327* | 6.660% | 4.026-16.577* | 3637 |26.95606| 25.97 30
Aspartate aminotransferase { 2.568 1.6 0.162- 8542 | 4.542* | 4310 | 2.818-8.937* 10 9,950% | 9.250* |6.118-16.757* | 3941 | 15.2758 | 16.18 20
Chloride (Cl) 0.711* | 0.779* | 0.235-2.565* | 4.676 458 2.252-7.230 5 8.779 835 | 4734-12.842 | 3541 |7.935676| 7.818 9
Cholesterol(Cho) 1.44 13 0.0540 - 2.482 | 4.329 4.25 2.352 - 6.258 6 8.582 853 | 4742-12.436 | 3664 |9.160332| 10.635 11
Creatinine (Cre) 2.39 1.72 0.122-4.694 | 5750 | 6.030* | 3.011-9.884* 8 12.749 | 1175 | 7.456-19.524 | 3883 |19.87294| 19.177 20
Glucose (Glu) 1.707 1.35 | 0.0680-3.942 | 4.142* | 3.990* | 2.566 - 6.572* 6 9.019 7.82 | 4.852-14.264 | 3899 |12.99583| 11.331 11
HDL cholesterol (HDLC) 3.534 18 0.230-8.306 | 4.606* | 4.610* | 2.895- 7.474* 10 10.712* | 10.560* | 6.818-19.273* | 3529 |26.20792| 23.606 30
Lactate dehydrogenase (LDH) 3563 |22.11497| 21.4605 | 21
Potassium (P) 1.114 113 0.134 - 2.266 3.209 2.9 1.586 - 4.126 4 5.690* | 6.170* | 3.222-9.188* | 3624 |7.954546| 8.6 9
Protein (Prot) 1.768 1.13 0.228 - 4.460 4.959 4.78 2.344 - 7.254 6 8.771* | 8.690* |6.118-14.801* | 3474 |9.413855| 9.278 10
Sodium (Sod) 0.78 0.66 0.0900- 1.594 | 3.757* | 3.660* | 2.304 - 6.815* 4 6.946* | 6.500% | 4.046-12.560% | 3588 | 5.18298 | 5.501 6
Triglyceride (Tri) 1.52 1.43 0.360 - 3.066 5.643 4.94 2.264 - 9.216 8 10.831 | 9.73 | 5.688-17.898 | 3526 |[12.56471| 12.352 15
Urea (Ure) 1.131% | 1.350% | 0.241-2.546* | 5.353* | 4.960* | 3.390-11.211* 8 10.375% | 9.450% |6.712-19.999* | 3748 |12.61724| 14.094 15




Ornek 1

Kurum Adi:

Tibbi Biyokimya Sorumlu Uzmani Ad-Soyad:

i¢ Kalite Kontrol

Analit 4/1/2014| 4/2/2014| 4/3/2014| 4/a/2014| 4/7/2014| 4/8/2014| 4/9/2014| 4/10/2014| 4/11/2014| 4/14/2014| Hedef Deger |Minimum-Maksimum
Glikoz Diizey1 | 102 100 104 98 99 101 102 102 97 100 98.2 90,2-106,2
mg/dL Duzey 2 * * * * * * * * * * * *

Ure Diizey 1 40 44 36 43 35 38 38 36 38 37 38.4 33,9-42,9
mg/dL Duzeyz * * * * * * * * * * * /h\
Kreatinin Dizey1l | 1.4 14 1y 111 [\ 13 1.2 1.4 14 13 13 1.45 \ 11179 )
Total Protein |Dizey1 | 5.6 5.47 5.46 4.92 5.86 5.53 5.21 5.24 5.14 5.17 5.38 4,85-5,91
g/dL Duzeyz * * * * * * * * * * * *
Albiimin Dizeyl | 36 3.7 3.6 3.5 3.6 3.5 3.7 3.6 3.6 3.8 3.93 3,43-4,43
g/dL Duzeyz * * * * * * * * * * * /!\
Kolesterol  [Diizey1 | 153 147 151 149 144 144 145 147 146 152 149 \ 135163 J/
mg/dL Duzeyz * * * * * * * * * * * \*_/
Trigliserit Diizey 1 91 90 91 86 86 84 87 87 87 90 86.9 77,9-95,9
HDL-Kolestero|Diizey 1 | 43 45 46 48 43 44 02 44 40 44 837 38,2-49,2
AST Dizeyl | 42 43 22 49 47 43 51 47 41 46 46.4 39,9-52,9
U/L Duzeyz * * * * * * * * * * * *

Tek duzey

Her zaman Firmanin onerisi olan aralik kullanimi




Ornek 2

W 0 N s W

-
oy

12
13
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15
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i¢ Kalite Kontrol
Analit 7/8/2014 7/9/2014| 7/10/2014| 7/11/2014| 7/14/2014| 7/15/2014 7/16/2014| 7/18/2014| 7/21/2014 7/22/2014| 7/23/2014| 7/24/2014] 7/25/2014] 7/31/2014 Hedef Deger Minimum-Maksimum
Glikoz 76 76 75 76 74 76 76 75 75 75 73.6 66,1-81,1
mg/dL 281 276 277 287, 277 276 283.5 266-301
BUN 19 20 19 19 20 19 20 19 19 20 18,5-21,5
mg/dL 51 52 52 51 51 53 53 53.1 50,1-56,1
Kreatinin 1 1 1 1.1 1 1 107 0,95-1,19
mg/dL 5.4 5.4 5.7 5.7 5.2 5.7 5.5 5.59 5,19-5,99
Total Protein 3.9] 3.8 3.7 3.6 3.9 3.8 2.8] 3.8 3.71 3,21-4,21
g/dL 6.9] 6.9 6.9 7 7 [ 6.9 6.9 7 [ 6.89 6,39-7,39
Albiimin 2.2 2.2 2.3 2.2 2.3 21 2.3 2.2 2.25 1,95-2,55
g/dL 43 4.3 4.4 43 a4 43 a4 4.49 3,99-4,99
Kolesterol 137 136 137 136 137 136, 137, 136, 136 123-149
mg/dL 229 223 229 226, 223 229 227.8 211,8-243,8
Trigliserit 112 114 116 115 112, 116, 115 112, 1 104-138
mg/dL 242 245 238 248 244 248 247 245 262.5 235,5-289,5
HDL-Kolesterol| 47 43 43 47 47 48 48 47, 48.3 43,6-53
Candat *lan1aa

Bazi glinler diizey 1
Bazi glinler diizey 2




Ornek 3

Dizeyl; Diizey?| Diizey3

7/10/2014| 7/11/2014| 7/14/2014| 7/15/2014]  7/16/2014| 7/18/2014| 7/21/2014| 7/22/2014| 7/23/2014| 7/24/2014| 7/25/2014] 7/31/2014]  Analit  |Hedef {Minimum|Hedef [Minimum|Hedef|Minimum

213 ) 210 43 210 213 2 228 45 228 43 12|Glikoz 44 3652 225 [205-245 | 390 [356-424

370 218 374 216 372 382 209 404 226 394 216]mg/dL

36 g 35 8 36 35 8| 34) g 35 7 7|Ure 7 |59 34 [30-38 61 [55-67

62 35] 63 34 63 63 34| 62 34| 62 35|mg/dL

43 117 4.44 1.02 4.42 4.45 1.03 43 1.04 46 1.02 0.94|Kreatinin 098 [0.78-1.18 | 4.45 [4.05-4.85 ] 7.95 [4.75-11.15

7.2 45 7.76 434 7.67) 7.76 438 7.73 4.4 7.93 4.3[mg/dL

5 3.7 5.7 3.7 5.6 5.8 3.8 5.8 3.8 5.9 3.7 3.9[Total Protein 4 3644 [ 62 [5668 | 85 |7.595

3 5.7 7.9 5.7 7.7 7.9 5.8 7.7 5.8 7.8 5.9]g/dL

3.8 23 3.6 22 35 3.6 23 3.6 23 3.8 23 2.3|Albiimin 24 [2028 | 37 [3143 | 52 [4460

53 3.5 4.9 3.7 5 3.7 4.9 3.6 53 3.7]g/dL

134 87 135 87 133 136 91 134) 89 136 87 gs|Kolesterol 100 [85-115 | 146 [126-166 | 218 [198-238

190 134 185 130 182 183 139 179 137 182 134|mg/dL

9% 83 113 80 105 114 82 108] 81 114 74 76| Trigliserit 71 |s6-86 108 [83-128 | 160 [135-185

125 107 134 108 135 140 108 133 108 137 109]mg/dL

28 29 30 30 29 30 30 30 29 29 28 31|HDL-Kolesterol | 29 [23-35 23-35 23-35

mg/dL
179 35 173 33 172 173 33 173 32 175 33 33/AST 30 [2535 182 [157-207 | 327 [287-367
325 175 310 173 305 312 175 308] 173 307 176|U/L

3 duzeyin degisen 2 dlzey secimi



Analitik standardizasyon ¢alisma sonuclari ve
ilgili rehberin hazirlanmasi

LG

ANALIT iZiN VERILEN ONERILEN
TOPLAM HATA (%) TEKRARLANABILIRLIK (%)

ALBUMIN 15 7.5
ALANIN 20 10
AMINOTRANSFERAZ

ALKALEN FOSFATAZ 30 10
ASPARTAT 20 10
AMINOTRANSFERAZ

KLORUR 9 5
KOLESTEROL 11 5
KREATININ 20 10
GLiKOz 11 5
HDL KOLESTEROL 30 10
LAKTAT DEHIDROGENAZ 21 10
POTASYUM 9 5
TOTAL PROTEIN 15 7.5
SODYUM 9 5
TRIGLISERIT 15 7.5

IZIN VERILEN TOPLAM HATA HEDEFLERINE GORE
LABORATUVAR PERFORMANSI iCiN KISA REHBER 4,



Laboratuvarda
Analitik Kalitenin 3 Asamasi

Ihtiyaci Metot Kalite kontrol

uygulamalari

karsilama validasyon ve
yeterliligi verifikasyonu




Laboratuvarda
Analitik Kalitenin 3 Asamasi

Ihtiyaci Metot Kalite kontrol

uygulamalari

karsilama validasyon ve
yeterliligi verifikasyonu




Kalite kontrol prosedurleri

 Analitik doneme ait tekrarlanabilirlik ve
dogruluk (?) calismalariile

e sistem problemlerini

e cevre sartlarini

* personel performansini

* degerlendiren hata tespit prosedurleridir.

Hizmetin énceden saptanmis ézellikleri tasiyip
tasimadiginin ve ne élgiide glivenilir
oldugunun incelenmesi icin kullanilan
yontemlerdir
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Kabul edilebilir total hata
Nasil Kullanihir?

CLIA
Hata Biitcesi: Total Hatanin
P@;ﬁ Sistematik Hata %25-50,
B Rastgele Hata %25-33
s
Total Analytic Error Biyolojik varyasyon
TE orTAE = Bias + 25D CVw—day <0.25 TE%
CVipta £0.33 TE%
‘ TE% <1.65 ARE + ASE
-&- A és
—r Sigma metrik sistem |\
ATE 2 bias+6SD.  ©.| % g
Hasta temelli KK : - =
Allowable imprecision (%CV)
Ehrmeyer, Laessing at al Clin Chem 36, 1736-40, 1990 RMSD

Westgard and Burnett, Clin Chem 36, 1629-32, 1990
http://www.dgrhoads.com/db2004/ae2004.php
http://www.aacc.org/publications/cln/2013/september/Pages/Total-Analytic-Error.aspx#
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4 IKK uygulamasi onerir

» istatistiki kalite kontrol uygulamasi
* De Fault KK

e Ekivalan KK Kalite Kontrol sekli, sikhigi
. Ne Olmalidir ?
* Alternatif KK
—Risk Temelli KK

—Hasta verileri ile KK
—Spesifik (Rilibak gibi)



Temel i¢ Kalite kontrol proseduru (CLSI C24 A3)
(Rilibak ve Chembrowski harig)

 ilk 20-25 giin analit lcimii iki diizey
yapilir
e Ortalama ve SS Hesaplanir

e L-J karti Uzerinde kurallar olusturulur

* Yanlis negatif %5, dogru saptama %90
olacak sekilde algoritmalar
olusturulur

Kurallar :

12s kontrol et

13s islemi durdur rastgele hata
22s islemi durdur sistematik hata
Ras islemi durdur rastgele hata

41s islemi durdur sistematik hata

yiiksek konsantrasyon

10x islemi durdur sistematik hata



Sigma metrik ¢oklu kurallar

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

60 | 50 Il 40 | 30
Sigma Scale = (%TEa-%Bias)/%CV



Kurallar

+3s

+2s
+1s
Mean

+3s

+2s
+1s

Mean
-1s

-2s

+3s
+2s
+1s

Mean
1s
-2s

. 133 ru'le
violation

1723 4 567 8 9 10

/M ..........

1, rule

\/ violation |

o

123 4 5678 9 10

20f3, rule
violation

123 4 567 8 9 10

+3s

Mean

123 4 567 8 9 10

.

123 4 56 7 8 9 10

\//) __________________ %

R, rule

violation

1723 4 567 8 9 10

+3s
+2s

+1s L I AT O AT rrr e

Mean

-2s
-3s

7, rule
violation

1723 4 56 7 8 9 10



Hata belirleme ve duizeltme slireci

Error Condition High P_,

Random error 3 55’
)

By By 2013, S,
error 6 x? 8x1 9xs 1Oxa 12)(’
cusum

Systematic




Investigate
Random
Error

Errors on
Multiple
Tests?

Yes—p

Suspect clot in
sample probe;
flush wibleach,
delergent, water;
repeat QC

No

RASTGELE HATA

Precipitate Yes—p

reagents?’

No
Yy

Check reagent
volume, stabilty;
calibrate, repeat

controls

|
No

Is QC
Acceplable?

Remove bubbles;
Change reagents;
rerun controls

Change sample
probe, repeat QC

IsQC
Acceplable?

Calibrale test;
Repeat QC

No Alert senior
| N analysl or call i A
Hotline for N
assistance

Report results;
Check previous
palient results;
Record Patient
Sample
Comparisons

Figure 8-5. Troubleshooting Guide: Investigate Random Error

Invesligate
Systernatic
Error

SISTEMATIK HATA

Calibrale and
Repeat bath
Levels of
control

Report results;
Check previous
patient results;
Record Patient
Sample
Comparisons

IsQcC
Acceptable?

Yes

No
Go to ISE
Trouble-
Yes——»Y_ shooting
MNo
Y
Review previous

QC for shifts;
May need new
Reagent,
Mew calibration

Report results;
Check previous
patient resulls;
Record Palient
Sample
Comparisons

Is QC
Acceptable?

Yes

Mo

.

Alert senior
analyst or call
Hatline far
assistance

Figitre 8-4. Troubleshooting Guide: Investigate Systeinatic Error



Figure 5: Trend Upward and Shift Upward
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Systematic Error

Systematic error is evidenced by a change in the mean of the control values. The change in the mean may be
gradual and demonstrated as a trend in control values or it may be abrupt and demonstrated as a shift in

control values.

Trend

A trend indicates a gradual loss of reliability in the
test system. Trends are usually subtle. Causes of
trending may include:

* Deterioration of the instrument light source

* (Gradual accumulation of debris in
sample/reagent tubing

* (Gradual accumulation of debris on
electrode surfaces

* Aging of reagents

* Gradual deterioration of control materials

* (Gradual detenoration of incubation chamber
temperature (enzymes only)

* (Gradual detenioration of light filter integrity

* Gradual deterioration of calibration

An example of trending on a Levey-Jennings chart
is provided in Figure 5.

Shift
Abrupt changes in the control mean are defined as
shifts. Shifts in QC data represent a sudden and

dramatic positive or negative change in test system
performance. Shifts may be caused by:

» Sudden failure or change in the light source

* (Change in reagent formulation

» (Change of reagent lot

* Major instrument maintenance

* Sudden change in incubation temperature
(enzymes only)

* (Change in room temperature or humidity

* Failure in the sampling system

* Failure in reagent dispense system

* |naccurate calibration/recalibration

An example of a shift in test system performance is
provided in Figure 5.



C24-A3

Vol. 26 No. 25
Replaces C24-A2
Vol. 19 No. 5

Statistical Quality Control for Quantitative

Measurement Procedures: Principles and
Definitions; Approved Guideline—Third
Edition

Kaliteyi tanimla
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Westgard temelli IKK anlamak igin
OP Spect anlamak zorundayiz

Power function graph (SE)
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Kolesterol TE:11, Bias:1.10, Pre:2.02

Westgard Advisor - g
Tmt'lG\ucnsa | Hexokinase | Roche cobas INTEGRA ;I < Previous Next > MN=1 [TN=3 [IN=6 TE=: Bias *: CW:
Existing Reject Rules: 1-4s MN-2 Mn-s [n-g | 0 110 202
Suggested Fules | N | Ped | Pfr | Detection Level | ~ .
1-3s2-2s 2 0.926 0.006 (AQA Level >=90%)
1-35[2-25IR-4s 2 0926 0.010 Apply Rules
1-3s12-2sIR-4sl4-1s 2 0589 002
1-3s[2-2sIR-4s/4-1s110-X. 2 0.959 0.013
1-312-2<IR-4sl4-15l8-K 2 0539 0019 Print |
125 2 0.343 0.025
125 2 0988 0.091 Close |
135 2 0639 0.001 o
OPSpecs Chart TEa 11.0% with 90% AQA (SE) Sigma Metrics Chart TEa 11.0% (SE)
120 165 285 3.65 465 5.5 7.65 8.65 9.85
10
o8
100
08
5
3 " 1 3S kurah
8 £
g8 §os
: j 2 2s kural
E &0 é- s u ra l
3 = 05
K £
2 g
] Z
g 2 04
g w0 H
4 [
03
20 02
‘Operating Point
a1
] Sigma =4.90
00 10 20 30 20 50 80 [ ASE grit =325
Allowable Imprecision (5 meas %) 00 10 20 30 40 50 80 70 3.0
Glucose Control metric (ASE, multiples of s)
Bias meas = 1.10 % P =0.008 Glucose
s =202% No=2 1-3s[2-25 Pgr =0.008
meas N=2 Peq =0.926
S anced |

ISTATISTIK Clinlab son




Albumin TE:10, Bias:2.27, Pre:3.20

Westgard Advisor - a
Tmt'lGIucnsaIHemkjnaseandﬂe cobas INTEGRA ;I < Previous Next > T N=1 MN=2 [TN=6 TEa: Bias % Cv:
Existing Reject Rules: 1-4s MN-2 Cn-e [n-z |10 oz 320
Suggested Rules | N | Ped | Fir | Detection Level I .
1-3512-25|R-4sld- 158X 4 0215 0038 {max g condtion)
Apply Rules |
Print |
Close |
OPSpecs Chart TEa 10.0% with (max qc) AQA (SE) Sigma Metrics Chart TEa 10.0% (SE)
100 165 285 3885 465 565 7.65 8.65 9.85
1.0
08
8.0
0.8
5
E % 07
e I
t -
& B %5, H 06
o
E NNy H
=
3 . % € o5
H BN g e
= a0 * & £
] N 5 04
g E]
2 2
H] e
’ ’ 03
QOperatingRoint
20
0z
0.1
00 Sigma =2.42
0.0 1.0 20 30 40 50 50 [ ASEgrit=0.770
Allowable Imprecision (S meas %) 0o 10 20 30 40 50 8.0 70 ]
Glucose Control metric (ASE, multiples of s)
Bias peas =2.27 % P =0.039 Glucose
s =320% N =4 1-35]2-25|R-ds|4-15[8-X Pr =0.039
meas N=4 Peg =0218
SOOI oy anced |

Clinlab sonu.




Kontrol kurallarinin YP etkileri

False Rejection Rates of Common Control Rules

# Controls per Run

Control Rule | 2 3 4
15 5% 9% 14% 18%
12 1% 3% 3% 4%
s 0% 0% 1% 1%
35 0% 0% 0% 0%
13/2,4/R g, . 1% 2% 2%
L34/25/R 4 /4, . - . 3%
13/2013,/R,, . - 1% =
13/2013,/R /3, | - - 2% .




Global Analytical Goal Survey Results

More than 450 responses were received from more than 80 different countries

Andorra
Armenia
Argentina
Austria
Australia
Belgium
Bulgaria
Bahrain
Brazil
Botswana
Belarus
Cambodia
Canada
Cote d’lvoire
Chile
Cameroon
China
Costa Rica
Croatia
Denmark

In December 2014 and January 2015

Ecuador

Estonia

Egypt

Ethiopia
Federated States

of Micronesia

Finland
France
Greece
Hong Kong
Indonesia
Ireland
India

Iran

Italy
Jordan
Japan
Kazakhstan
Kenya
Kuwait

Lebanon
Lithuania
Macedonia
Malaysia
Mauritius
Mongolia
Mozambique
Mexico
Nepal
Netherlands
Nigeria
Norway
Oman
Philippines
Poland
Portugal
Qatar
Romania
Russia

Saudi Arabia

http://www.westgard.com/global-goal-results.htm

Serbia
Singapore
Slovenia
South Africa
Spain

Sudan
Sweden
Switzerland
Thailand
Turkey
Uganda
Ukraine
United Kingdom
United States
Uzbekistan
Vietham
Zambia



Types of Goals used in the Lab (N=409)

Allowable Total Error (analytical)

Biologic goal for allowable SD/CV
Manufacturer Claim for performance
Biologic goal for allowable Total Error
State of the Art / Peer Group Performance
Biologic goal for allowable bias

Clinical intended use specification

Target measurement uncertainty

Root Mean Standard Deviation (RMSD)
Clinical outcome model

None. Quality Specs not used

24

66

How do you use your Quality Goals?

Evaluate method performance

Monitor performance of PT/EQA
Compare Performance with Peer Group
Select/Design QC procedures

Select Methods

Monitor Measurement Uncertainty
Assess quality on Six Sigma scale

None of the above

81

758

e ——— R
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— 399
{ |
‘ !
=
B::

10 20 30 20 0 70 80



A survey of gc practices of 86 labs in the UK

* 89.5% use the same QC procedure for all
analytes

* 55.3% use single 2 SD rules

* 56% use manufacturer derived ranges to set
control limits

* 81.3% use peer group or EQA data to set
control limits

* 82.6%repeat the control on failed QC flag
* 84.9% run a new control

* 93.7%re-calibrate, then re-run the control
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Uretici onerisi kullanilabilir mi?
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http://www.westgard.com/guest4.htm

 Manufacturer’s Control Ranges Vs User’s Calculated Limits

* Some instrument manufacturers market analyte-specific
control products. These materials are useful after
calibration to verify the calibration and to provide more
control replicates when they are needed for effective
control of the method. Some manufacturers produce these
controls with relatively wide target ranges rather than
assaying them and providing lot-specific mean
concentrations or peer data comparison. To set up initial
qguality control ranges with these materials, the
manufacturer’s assigned range must be divided by 6 to
estimate the standard deviation. Otherwise the ranges are
too wide

Rutin Biyokimya icin 6
Hormonlar i¢in yaklasik 7-8
Uretici ortalama kullanmak ¢ok zor



deFault KK

* Her 24 saatte bir 2
diizey kontrol

calismayi yap

Faliteyi anim

Set run : 24 saat

2 diizey uygula




Ekivalan KK

e Urticilerin reaktif ve kalibrator
stabiliteleri artmistir.

* Cevre sartlari, lot to lot
degisimleri, personel degisimleri
cok test icin minimaldir

* Internal monitoring systems
(electronik, internal
veya prosedural kontroller) ile
tespid edildiginde

* Kalite kontrol calismalari haftalik
(veya aylik)bile olabilir

Feature

Received 7.11.05 | Revisions Received 8.24.05 | Accepted 8.24.05
CLIA and Equivalent Quality Control:
Options For The Future

Judy Yost, MA, MT(ASCP), Penny Mattingly, MA, MT(ASCP)SBB
(Centers for Medicare and Medicaid Services, Baltimore, MD)

Faliteyi anim g

Hafta veya Ay

Kural belirle




CLSI C24

S5c 6o
565P Pgq N R

i 135 2s.fFI45.“31szK
0.07 0.07 6 1

a Scale

CLSI C24-A3 on Analytical Run (2) 7

rejection

e )
=

= number of patient samples,

m cost of re-analysis,

= workflow patterns,

= operator competency,

m criticality of tests and

= impact of errors .y 10 20 3D 20
Systematic Error (Multiples of s)

f=]
h b
L

= "The length of an analytical run must be defined 0.8 | 13526/ Mas1s
appropriately for the specific analytical system § o | Desirable | 903 003 4 1
and specific measurement procedure...” gﬂs detection ufdfs 004 4 1
. a U,
= Laboratory should consider o Desirable ;ﬁs S
= expected stability, 5 05| false 1. 2. R,
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o
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=

6 sigma: tek kontrol kurali 1 3.5S veya 1 3S, 2 kontrol

5 sigma: tek kontrol kurah 1 3S veya 1 2.5S, 2/3 kont =
4 sigma: ¢oklu kural (Westgard), 3 / 4 kontrol
3.5 sigma: coklu kural, 6 kontrol




IKK de Six Sigma degerlendirmesi

100%

Sigma-metric = (TE, — Bias)/CV

T5%

50%

25%

Systematic Error % of Total Allowable

0%

6o

50 4o 30 20

0%

-65-55-4s5-35-25-1s 0s 1s 2s 3s 4s 5s 6s

* Dramatic impact of world class performance

— Less QC Effort Needed?

— Fewer, maybe NO, repeated controls
— Fewer Service Visits or Tech Support Calls

10% 20% 30% A40%
Handom Error % of Total Allowable

— Fewer recalibrations, trouble-shooting episodes

— Better compliance for PT, EQA, etc.

50%



Choosing QC Rules Based on Risk
Management (Error Rates)

Critical Systematic Error (SEc) reaches zero when 5% of results exceed the TEa limit.
e SEc uses a z-value of 1.65

 SEc = [(TEa-bias)/s] -z

Error Rate Categories

Low= method that experiences <3% QC flags/year

Moderate= method that experiences 3-10% QC flags/year

D: Examine QC chart Daily

High= method that experiences >10% QC flags/yearas)/s] - z i e sontol Tedency
ASE. Low Moderate High
>3 1-3.5s 1-3s 1-2.5s (D,I)
2-3 1-3s 1-2.5s 1-2s (D,I)
1-2 1-2.5s (D) 1-2s (D,4) 1-2s (D, +,I)
<1 1-2s (D,I) 1-2s (D,+,I) 1-2s (D, +,I)

A Practical Guide to Internal Quality Control (1QC)
For Quantitative Tests in Medical Laboratories, 2015



Appendix 3: Precision goals derived from CLIA criteria

Chemistry

Test or Analyte

ALT
Albumin

Alkaline Phosphatase

Amylase

Bilirubin, total

Blood gas pCO’

Blood gas pH

Calcium, total

Chloride

Cholesterol, total
Cholesterol, HDL
Creatine kinase

Creatinine
Glucose

Iron, total
LDH
Magnesium
Potassium
Sodium
Total protein

Urea Nitrogen

Uric acid

CLIA Five-Sigma
Precision

20% 4.0%

10% 2.0%

30% 6.0%

30% 6.0%

0.4 mg/dL 0.08 mg/dL

or 20% (greater) or 4%

5 mm Hg I mm Hg

or 8% (greater) or 1.6%

0.04 pH units  0.008 pH units

1.0 mg/dL. 0.2 mg/dL

5% 1.0%

10% 2.0%

30% 6.0%

30% 6.0%

0.3 mg/dl 0.06 mg/dL

or 15% (greater) or 3.0%

6 mg/dL 1.2 mg/dL

or 10% (greater) or 2.0%

20% 4.0%

20% 4.0%

25% 5.0%

0.5 mmol/L 0.1 mmol/L

4 mmol/L 0.8 mmol/L

10% 2.0%

2 mg/dL 0.4 mg/dL.

or 9% (greater) or 1.8%

17% 3.4%

Six-Sigma
Precision

3.3%

1.7%

5.0%

5.0%

0.067 mg/dL
or 3.3%

0.8 mm Hg
or 1.3%
0.00067 pH
0.17 mg/dL
0.83%

1.7%

5.0%

5.0%

0.05 mg/dL
or 2.5%

1.0 mg/dL
or 1.7%
3.3%

3.3%

4.2%

0.08 mmol/L.
0.67 mmol/L
1.7%

0.33 mg/dL
or 1.5%
2.8%



IKK uygulamalrinin maliyete etkisi

Quality Cost Worksheet, Part I: Waste & Rework

Test Cholesterol Example
Method ABC Inc.
System DEF Analyzer

1. Runs/Day
2. Days/Year 365
3. Control Rule in use
3a. False Rejection ( Pfr) - use table
4. Number of Controls per Run
5. Estimated Cost per Control

6. Number of tests in each test group

7. Cost per test

False Rejection test cost: If you repeat the entire test group _$65 7.00
Multiply 1 x2 x3a x6x 7.

False Rejection control cost: If you only repeat controls
Multiply 1 x2 x 3a x 4 x 5. $65.70

8. Average hourly rate of employees who $20
perform the rework (“repeat run”) -

9. Average amount of time consumed when _
one run of this test must be redone.

Rework labor cost: Multiply 1 x2x3ax8x9.| $1.314

TOTAL COST OF WASTE & REWORK: [[
Add Control cost + Test cost + Rework labor cost [[$2,036.

This is the cost of rework if the test performs perfectly.
If any real problems occur, the cost of rework is more!

Quality Cost Worksheet, Part I: Waste & Rework

Test Cholesterol Example
Method ABC Inc.
System DEF Analyzer

1. Runs/Day 2
2. Days/Year 365
3. Control Rule in use | 1:352:25R:4s
3a. False Rejection ( Pfr) - use table
4. Number of Controls per Run 2
5. Estimated Cost per Control | $0.50
6. Number of tests in each test group 20
7. Cost per test $0.50

e EL L

False Rejection test cost: If you repeat the entire test group $73.00
Multiply 1 x2x3a x6x 7.

False Rejection control cost: If you only repeat controls $7.30 |

Multiply 1 x2 x 3a x 4 x 5. -

HI

8. Average hourly rate of employees who 20
perform the rework (“repeat run”)

9. Average amount of time consumed when
one run of this test must be redone.

Rework labor cost: Multiply 1 x2x3ax8x9. | $146.00

TOTAL COST OF WASTE & REWORK:
Add Control cost + Test cost + Rework labor cost $22630

Note for this example, switching from the 12s rule to a
“Westgard Rule” provides immediate reduction in waste.



Risk ve Risk Analizleri temelli kalite

kontrol
EP18-A2

CLINICAL AND
LABORATORY

STANDARDS

INSTITUTE October 20m

Risk Management Techniques to Identify and
Control Laboratory Error Sources; Approved
Guideline—Second Edition

© o o on o e 00 o on 0n e e oe o= o0 o0 e o e S 5 o0 40 oe e Se =0 o0 ou e e e S S oo 00 5e e Se S 00 S0 e e S0 S0 00 4u 40w S0 G0 S0 00 50 e 45 S0 S0 4 00 40 0 e 00 o ou oo o o. *

<{52> TURK STANDARDI
Laboratory Quality Control Based on Risk

TS EN S0 14971 Management; Approved Guideline

Nisan 2013
TS EN ISO 14971:2010 yerine

ICS 11.040.01

= INDIVIDUALIZED
E: QUALITY CONTROL
1 PLAN

Tibbi cihazlar - Tibbi cihazlara risk yonetimini I
(ISO 14971: 2007; Niizaltilmis hask: 2007.10.01)

b @ TURK STANDARDI
Dispositifs médicaux - Application ¢

gestion des risques aux dispositifs mé
(1SO 14971:2007, Version corrigée

2007-10-01) : 388 ° .
TSE CEN ISO/TS 22367 : Slx S' ma
- -
3 Ris :
Analysis

- FMEA | $QC Desig

Mart 2010

ICS 11.100.01
Tibbi laboratuvarlar-Risk yonetimi ve siirekli iyilestirme yoluyla TOOLS E-czsssao QC PLAN
hatalarin azaltilmas:
(ISOITS 22367:2008, including Cor 1:2009) Rt - g wenin % Y it A
Medical |aboratories - Reduction of error through risk management and continual improvement e
Designing Analytic QC Mans

(ISOITS 22367:2008, including Cor 1:2009)

I for the Medical Laboratory
~ James O.Westgard, Ph.D.

ISO 15198:2004
Clinical laboratory medicine. In vitro diagnostic medical

devices. Validation of user quality control procedures
by the manufacture




Butiin surecte oldugu gibi kalite kontrol
surecindede risk analizi yapilabilir

Risk
Assessment

Quality Quality
Assessment Control
Plan




Alternatif KK- Risk temelli KK

. New Book: Six Sigma
Risk Management Risk Analysis

Recommended by ISO, adopted by manufacturers
= Accepted by CLSI & CMS for “Alternate QC”

= EP18 "Risk management techniques to
identify and control laboratory error sources”

s EP22 "Presentation of manufacturer’s risk
mitigation information”

= EP23 “Laboratory QC based on risk
management”
= Includes “"QC toolbox” for monitoring residual risks

= "Surrogate” QC, instrument checks, performance

checks, patient comparisons, patient data QC DO THE RIGHT QC WITH SIX
(Delta checks, consistency checks, AoN), PT/EQA , SIGMA RISK ANALYSIS.




Risk nedir?

“Bir laboratuvar hatasinin riski belli bir ihtimaldedir”i hesaplayarak dlcebiliriz
istenmeyen bir olaydir vb
Tanimlar (ISO 14971)

Risk: Zararin varhginin ihtimali ile zararin ciddiyetinin kombinasyonudur (O x S)

Zarar: insan saghg icin fiziksel hasar veya zarar, veya cevre veya 6zelliginin hasari

Ciddiyet: Bir tehlikenin muhtemel sonucunun 6lglsu

Tehlike: Zararin potansiyel kaynagi

ISO tanimina gore: risk kantitatiftir, varligin ihtimalinin 6lglistdir ve zararin ciddiyetidir



Nasil ve Ne sikhkla IKK
uygulamasi yapthir ?

CLIA hasta sonuglarini riske atmamak icin minimum 24 saat (veya her ¢alismada) iki
diizey kontroll zorunlu kilar (in section 493.1253 (3) on page 3707-12)
(koagtilasyon, kan gazi gibi testler harig)

& N
V2299 2222

CCCCRNOCCOITOCCCRMOCCE |

—

Hasta sonuglarina ait diizeltme yapilacak midir?



Risk nedir

Bu durumda risk ¢alisilan hasta sayisi ile ilgilidir.

* k k% * % * * %k %k

= e e e
-

0 24

it ARk Ak kA Mk ACACE ARk ﬂmﬂ**mﬂi

0 24



1
Samples

Sample Integrity —»
- Lipemia
- Hemolysis
- Interfering subtances
- Clotting
- Incorrect tube

Sample Presentation
- Bubbles
- Inadequate volume

Operator Capacity
- Training
- Competency

ldentify the Risks

2
Operator

Operator staffing
- Short staffing
- Correct staffing

Atmospheric Environment
- Dust

- Temperature
- Humidity

Utility Environment

4
Laboratory Environment

- Electrical
- Water quality
- Pressure

Incorrect Test Result

Identify Potential Hazards

Reagent Degradation / .
- Shipping 4—— Instrument Failure
S - Software failure
- Storage . .
- Used past expiration 4 Calibrator Degradation glztéili)g;éftinstabili
- Preparation - Shipping v
Quality Control Material Degradation » - Storage o L .
- Shipping - Used past expiration < — Inadequate Instrument Maintenance
- Storage - Preparation - Dirty opt_|cs_
s - Contamination
- Used past expiration
: - Scratches
- Preparation
3 5
Reagents Measuring
System

71



Hedefler ve risk iliskisi

RecommendedQC Tool | sigma>5.5 Sigma3.55.5 | Sigma<3.5
Falﬁt‘ogerator controls
Ktandard Operating Procedure Essential Essential Essential
Dperator training High High High
Dperator checklists High High High
bystem maintenance High High High
[Dperator competency High High High
Fuift-in analyzer controls
Flectronic checks Low Moderate High
Function tests Low Moderate High
Process tests Low Moderate High
Calibration checks Low Moderate High
ntegrated controls Low Moderate High
table control materials
btatistical QC Essential Essential+ Essential++
Frequency of QC Low Moderate High
EQC with peer comparison Low Low Low
Periodic EQA, PT Regulatory Regulatory Regulatory
lrueness controls Low Low Low
Patient data analysis
mplausible values High High High
Pelta checks Low Moderate High
Correlation algorithms Low Moderate High
Repeat patient testing Low Moderate High
Population statistics Low Moderate High

Table 14-3. Priority of different QC tools in relation to the Sigma performance of

the testing process.

hecommended QC Tool l Practicality I Reliability Effort
Enalg‘ogrator controls

Standard Operating Procedure | Man/computer Low Moderate
Operator training Manual Low Moderate
Operator checklists Man/computer Moderate Low
System maintenance Manual Low Low
Operator competency Man/computer Low Moderate
EuilHn analyzer controls

Flectronic checks Man/computer Hi_gp Low
Function tests Man/computer High Low
Process tests Computer High Low
Calibration checks Man/computer High Low
Integrated controls Computer High Low
glable control materials

Statistical QC Man/computer High Moderate
5QC with peer comparison Computer Moderate Moderate
Periodic EQA, PT Manual Moderate Low
[frueness controls Man/computer Low Low
Patient data analysis

mplausible values Man/computer Moderate High/Low
Peltachecks Computer Low Moderate
Correlation algorithms Computer Low Moderate
Repeat patienttesting Man/computer Low Moderate

opulation statistics Computer Moderate High

Table 14-4. Example assessment of feasibility of different QC tools on basis of

practicality, reliability, and effort to implement.




Failure Reporting, Analysis, and
Corrective Action Systems (FRACAS)

Manufacturer-Completed Section

Clinical Laboratory—Completed Section

Step or
Component
in Which Recommended
Failure Action From Outcome
Occurs Failure Cause Effect Severity | Probability | Criticality | Manufacturer Prevention Detection | Recovery Measure
Operator Sample not Sample Incorrect 1 1 1 Training, Operator training on | Sample Request Audit
collected correctly | clotted or result instructions proper sample arrives in new operator
incorrect collection, monitor wrong sample training;
tube type sample container monitor for
conditions on arrival | or clotted frequency
to laboratory of failure
Operator Sample Improper Incorrect 4 1 4 Change gloves | Operator training; QCor Repeat Audit
contaminated with | sample result when handling | clean work area: proficiency | analysis frequency
target/analyte handling different maintain sterile test failure of QC;
carryover samples technique monitor
frequency
of failure.
Operator Wrong assay Operator Result on 1 1 1 Verify test Operator training; Wrong test | Repeat Audit
system used for interrupted, | a different system matches |l locate analyzer where | after analysis operator
test selected test what is entered | technologists are not | analysis with training;
wrong test in computer interrupted correct monitor for
test frequency
of failure
Operator Sample added to Operator No result 1 1 1 Assay designed | Operator training Analyzer Reinsert Audit
wrong place in failure so sample, if failure sample operator
assay system collected and start training and
properly, does analysis competency
not fit
anywhere but
proper
insertion point
—~ ™o _a_ _113_1 e - 5 JE—— P 1 1 1 L T . e - Jra— - . — ™_ - . 1




6 Sigma

Control Rule Analytes

For 5.0 Sigma values and above: Triglycerides, ALP, Magnesium, Uric Acid,

Creatinine, CPK, Glucose, Total Protein,
13s with N=2 Amylase, Potassium, Calcium

For 4.0 to 5.0 Sigma values:
LDH, BUN, ALT

12.5s with N=2

For Sigma values below 4.0:
Cholesterol, Chloride, Albumin, AST, T.
Bilirubin, Sodium

"Westgard Rules" with N=2



Tiirk Biyokimya Dergisi [Turkish Journal of Biochemistry - Turk J Biochem] 2005; 30 (4); 296-305. WA DR

, : 2 5)
Al‘a:r,qtlrllla MakaleSI [Re Seal‘Ch AI‘thle] Yayin tarihi Arahk, 2005 © TurkJBiochem.com \ %‘{;}

[Published online December, 2005] S— -’/

Klinik Laboratuvarlarda Toplam Laboratuvar
Performansinin Degerlendirilmesi: Normalize OPSpec
Grafikleri, Alt1 Sigma ve Hasta Test Sonuglari

[Assessment of Total Clinical Laboratory Process Perfromance: Normalized
OPSpecs Charts, Six Sigma and Patient Test Results]

ARALIK 2003
S Test siireci performansi
_ (Sigma diizeyi-5)
5 S-3 5-2 §-1
= | CV Oram
= =4 4-6 =6
'
S L1 L2 L3 L1 L2 L3 [ L1 | L2 L3
S >2 TProt | Glu LD Kreat | Alb
S 3T
= cvo Na Kreat
E Cl InP | BUN GGT Alb | BUN Cli AST | ALP | ALP
S 1.2 Na Glu Ca |AST |K
= |CVO-2| LD K Ca InP
Z Mg | TKol |TKol Mg
UA
CVO-1 | <1 CK TRil GGT GGT TG ALT ;;éT

Turk J Biochem 2005; 30 (4); 296-305.



Kullanithyor mu?

i US Labs: Rate your IQCP readiness:
INDIVIDUALIZED
QUALITY CONTROL Other (please specify)
PLAN

We havecompleted at least one IQCP in place

We are actively developing IQCPs right now

We're addressing our IQCP requirements

We're researching IQCP tools and techniques

We've been reviewing IQCP, but havent taken any
action

3B5%
Heard about IQCP but haven't done anything.

No steps toward IQCP. (We're still in denial that it's
coming)

0.0% 50% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0%




The implementation of a system for managing analytical quality

in networked laboratories

Nuthar Jassam!, Chris Lindsay?, Kevin Harrison', Douglas Thompson', Mike P Bosomworth!
and Julian H Barth'

"Department of Clinical Biochemistry, Leeds General Infirmary, Leeds LS1 3EX; 2Siemens Healthcare Diagnostics, Sir William Siemens
Square, Surrey, UK

Bradford Roya[ [nf,nnary Links to data from other Trust Hospitals
Summary QC-Statistics /‘/7
: Leoeds General Infirmary St James's University Hoapital

kel Instrument Lot Test MonthYoar Moean Torgot SO $D Range

(20.1500)

Index {200901)

3403

GLY (3500) 201146

Jan-2009 (28%)

(2224)

TEE% n
380

Outhors Alin Value Max Vakie

| setect Fiie Cate ¥

CV% Derived from SD and Mean
CV-B% Biological Vanation (CV%) from Performance Specification Table

BIASY% Perce difference between mean and method mean (EQA data)
BIAS-B% %Bias from Performance Specification Table

TE% Derived from CV% and BIAS%
TE-B% Allowable Total Error% from Performance Specification Table

Button allowing access to Monthly File Dates

File Dates

Link which switches Test Table displayed in Right Hand Pane
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Test List for that month

Button for retrieving raw data in text format (CSV)
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Hasta sonuclarina gore kalite kontrol

* 1965 Hofmann AON onerdi
* 1974 Bull hemotoloji analizorleri icin gelistirdi

e 1984 Cembrowski hasta temelli KK kurallari
olusturdu

— Normallerin ortalamasi (AON)
— Hareketli ortalama-Moving Avarage (MA)
— Exponantially weighted moving avarage (EWMA)

-
g CVp/CVa
[Rv) I . '§ 1 — - _'5
— Digerleri %o ¥ 778
-
g ° / .8
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) Number of normal results (N)

Fig. 13. Cembrowski nomogram which correlates the ratio CVy,/CV, with the number of
normals (N). The normogram detects systematic errors with ASE = 2s with probability of
1%

false alarm 1%



Measurement Error
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Hareketli ortalama-Moving Avarage (MA)
Exponantially weighted moving avarage (EWMA)
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Glucose, mg/dL

Variability must include all sources
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Thoughts on quality-control systems: a
laboratorian’s perspective

GEORGE S. CEMBROWSKI

Table 3. Comparison of humbers of patient results to be
averaged for average of patient quality control for nine

representative clinical chemistry tests.

NDouvIIIe (4Xsp2/532)

Analyte S,/ S,
ALP 13.8
AST 2.2
Bilirubin 8.6
Calcium 1.8
Cholesterol 10.3
Potassium 2.8
T,, free 2.5
T,, total 6.1
TSH 8.9

NWestgard

450
40
120
60
450
100
100
60
300

762
19
296
13
424
31
25
149
317

The s,/S, and Nyesteara are taken from the Westgard, Smith, Mountain and
Boss paper with N being derived from Westgard’s OPSpecs analysis of power

functions of averages of patient data.

ALP, alkaline phosphatase; AST, aspartate aminotransferase; T,, thyroxine;

TSH, thyrotropin.

Clinical Chemistry 43:5
886-892 (1997)



Unity verilerini ile bizim verilerimizin karsilastirilmasi

Farkli amaglar igin kullanimi

Alkaline picrate-kinetic, IFCC~IDMS Standardized mg/dL

Level Mon  Cum Level Mon  Cum
Abbott AEROSET/ARCHITECT (c, i, ¢i models)
Mean 277 278 631 630
SD 0109 0116 0139  0.188
- . oV 39 42 22 30
Unlty Worldwide Report #Ponls | 2918 38205 2812 3799
Assayed Chemistry ® Lot 14480 = Exp 31-May-2017 #Labs 69 146 69 146
Alkaline picrate-kinetic mg/dL Beckman Coulter AU 400/480/600/640/680/2700/5400/5800
Level Mon Cum Level Mon Cum
, \ , Mean 2.22 2.21 553 549
Siemens Dimension Series _ SD 0071 0086 0.149 0182
Mean | 280 273 : 626  6.17 cv 32 39 a7 33
) 0141  0.140 4 0222 0247 # Points 1280 15825 1269 15504
oV 50 5 35 40 # Labs 7 68 A
# Points 1058 23427 9a97 22373
# Labs 3 135 3 131 Roche cobas 6000/8000/c 311
Mean |- 219 218 | 537 53
(S)B 0.151$ 0.1528 0.137g 0.1;)3
. o o : A . :
U n |ty A) 5 ° 1 A) 4 # Points 2039 27246 1970 26635
# Labs 75 itk 72 110

Bu degerlerin yaklasik 3SD ile araliklar belirleniyor

Bizim verilerimiz

% 2.59 % 2.84



0.5-0.9 mg/d|I

Referans Araliklar (Eriskin)
0.7-1.2 mg/dI

EWMA Uygulamalarimiz
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Kolesterol

* CLIA sets a criterion for acceptable performance as 10% of the
target value (TV) in proficiency testing surveys [6].

* NCEP sets the maximum specifications for method CV at 3.0%
and method bias at 3.0% [*].

 NCEP sets a clinical decision interval of 20% based on a
desirable cholesterol level of 200 mg/dL or less and an
undesirable level of 240 mg/dL or greater, i.e., 40 mg/dL at a
level of 200 mg/dL [*].

[*] National Cholesterol Education Program Laboratory
Standardization Panel. Current status of blood cholesterol
measusrements in clinical laboratories in the United States. Clin Chem
1988;34:193-201.



ITable 10

Estimates of Analytic Quality for Cholesterol, Calcium, Glucose, and Glycohemoglobin as Determined From National PT Surveys”

PT Program No. of Laboratories Group Mean NTQ (o) NMOQ (o) LM (o)
Cholesterol with TE_ = 10.0%
AAFP 296 201.0 2. 2m 254
MLE 577 224 4 227 238 2499
AAR 1,498 223.0 237 268 351
AP 2,647 2213 2.28 237 3.19
CAP 4,240 198.7 357 amn 4.19
Summary 9,258 210.8 2.88 3.02 367
Calcium with TE_ = 1.0 mg/dL
AAFP 164 10.2 250 2.36 271
MLE 528 105 2.44 269 350
AAR 1,444 111 278 2.95 337
AP 2,695 1.1 263 298 345
CAP 4,955 10.4 3.03 3.07 4.30
Summary 9,786 10.7 2.84 3.00 3.86
Glucose with TE, = 10.0%
AAFP 245 134.0 19 264 3.16
MLE 628 106.1 176 213 2495
AAB 1,665 106.4 2.22 2.60 3.20
AP 3,038 106.6 242 270 3.24
CAP 5,146 149.6 3.70 4.14 488
Summary 10,722 120.5 2.95 3.34 4.00
Glycohemaoglobin with TE, = 10.0%
AAFP 209 9.30 182 212 276
MLE 342 9.03 1.31 1.15 233
AAB 885 8.1 1563 1.82 250
AP 1,650 927 169 169 235
CAP 1,980 9.30 243 229 282
Summary 5,066 9.06 1.93 1.93 2.57

AAB, American Association of Bioanalysts: AAFFP. American Academy of Family Physicians; APL American Proficiency Institute: CAF, College of American Pathologists: LMC).

local method quality: MLE, Medical Laboratory Evaluation; NMQ), national method guality: NTQ). national test quality; PT. proficiency testing: TE . allowable total errors.

" Presented as @ metrics. The group means for cholesterol. calcium, and glucose are given in conventional units (mgfdL); for glycohemoglobin, as the percentage of hemoglobin.

The following are conversion factors for Systéme International units: cholesterol, multiply by 0.02586 (mmol/L); calcium, multiply by 0.25 (mmol/L); glucose, multiply by

0.05551 (mmol/L). Summary figures, in bold, are weighted averages that sccount for the relative number of laboratories in the respective PT groups.



Acceptance criteria / quality requirements

Observed Inaccuracy, % Bias
= N w H n (o]
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Desirable Spanish
CLIA Biologic RCPA Rilibak SEKK Minimum
Goal Consensus
+0.2 mmol/L< 4.0
+ 0.5 mmol/L +5.8% mmol/L 8% 8% 8%
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Quality Control in Coagulation Testing
Semin Thromb Hemost 2008; 34(7): 642-646

Table 2 Quality of Some Coagulation Testing
According to the Six Sigma Metrics

Mean NTQ (¢) NMQ (o) LMQ (o)

PT (TEx=15%)
INR (TE, = 20%)

16.8

1.57 —

Fibrinogen (TEA=20%) 260.0

1.78

1.77
2.39
2.01

5.35
3.52
3.24

Common goeals: minimum acceptable of 3 o, strive for 6 o.
Source: From Westgard JO, Westgard SA. The quality of laboratory

testing today. Am J Clin Pathol 2006;125:343-354.

-k :

Quality in Laboratory

Hemostasis and
Thrombosis

Table 1 The Median and Range of the Long-Term Analytical Coefficient of Variation (LCVa, %), Bias (B, %), and Total
Error (TE, %) for Antithrombin, Protein C, and Protein S

LCVa (%) Bias (%) Total Error (%)

Analyte Laboratories (Number) Median Range Median Range Median Range

Antithrombin (activity) 136 7.6 2.6-43.8 3.8 0.3-17.1 9.1 3.4-34.3
Protein C (activity) 132 8.6 3.3-33.3 4.4 0.4-27.3 10.0 4.0-53.3
Protein C (antigen) 48 10.8 4.7-33.4 6.8 1.2-14.9 12.4 6.3-35.8
Protein S (activity) 69 172 4.3-88.6 12.8 3.1-34.8 24.5 9.9-87.0
Protein S (total antigen) 79 13.4 5.9-52.1 10.7 1.9-40.5 18.5 8.9-48.1
Protein S (free antigen) 65 14.1 5.4-91.8 9.2 3.3-34.3 179 9.4-54.9

Source: Modified from Meijer P, Haverkate F, Kluft C. Performance goals for the laboratory testing of antithrombin, protein C and protein S.

Thromb Haemost 2006;96:584-589.



Immunoassay

Immunoassay methods often have higher CVs than
observed for routine chemistry and hematology tests.

Laboratory QC practices often involve analyzing 3 or 4
different levels of controls and sometimes analyzing
these controls in duplicate.

In planning QC for such applications, it is useful to
assess the error detection and false rejections
characteristics of higher N multirule QC procedures
and see how they compare with the performance
from more common QC procedures having Ns of 2 to
4.



Take-home messages
Table 2 Suggested acceptable levels of
precision o The major objective of quality assurance is to improve
the quality og results such that uniformity exists both
Acceptable precision (between- within and between laboratories.
Method batch coefficient of variation, %) ® Monitoring analytical sensitivity is essential to prevent
the reporting of false-negative results.
Turbidimetry 3-5 e For quantitative data, Shewhart/Levey—Jennings charts
Nephelometry 3-5 are useful in monitoring precision.
ELISA 8-12 e "Third-party’ controls should be included wherever
Radioimmunoassay 8-12 possible.
Radial immunodiffusion 10-20 e The main benefits of internal quality control are
Rocket electrophoresis  10-20 realised with early recognition of problems and swift
introduction of corrective action.
ELISA, enzyme-linked immunosorbent assay.

1. two consecutive points outside 2 SD; -
i . a ) v
2. a single point outside 3 SD; s }
il 0.05 [~
3. five consecutive points either rising or ' .
: : : : 2 000 A ¥ I
4. five consecutive points either above or = _ VS T o[ 15 20 N2s a0 35
‘_‘ﬂ;’ S -0.05 —
1.60 ;; -0.10 '
1.50 - A B C D ié ~0.15
S0 o 5
s - Day of analysis
U 1301 a, Po AN A, ) ) _
g TN ATV ¥ T Figure 2 Cusum chart with the same serum complement C3c data as in
o V20 ———"1—"17"""V\————""——————- _Fig 1. Area “a” shows an accurate assay in good control. Arrows
2] indicate points where a change in accuracy has occurred.
1.10—
1.00 | | | | | | |
0 4 8 12 16 20 24 28 32

Day of analysis My approach to internal quality control in a clinical immunology laboratory

Figure 1 Shewhart chart for serum complement C3c. "“Action points”
are shown by arrows A-D. These indicate where the assay is potentially

out of control (see text) and where remedial action should be considered. J Cl I N Pat h Ol . 2006 J u I; 59 ( 7) . 68 1_684 .



Tam kan performanslari

CLIA Spanish
Assay Ricos CV% (Ricos Bias% |Ricos TEa% TEa% Minimum Rilibak TEa%
. TEa%
WBC

_ 5.73% 6.05% 15.44% 15% 9.0% 12.0%
RBC 1.6% 1.7% 4.4% 6.0% 4.0% 8.0%
1.43% 1.84% 4.19% 7.0% 5.0% 6.0%
1.35% 1.74% 3.97% 6.0% 8.0% 9.0%
Ccv 0.7% 1.26% 2.42% 7.0%
PLT 4.6% 5.9% 13.4% 25.0% 16.0%
8.55% 9.25% 23.35%
Lymphocytes 5.1% 9.19% 17.6%
Monocytes 8.9% 13.2% 27.9%
Eosinophils 10.5% 19.8% 37.1%

Basophils 14.0% 15.4% 38.5%



Tam Kan Analizi | B 3

CLIA-Based
QC procedure
recommendation

Biologic-Based

Analyte QC procedure recommendation

RBC 1,/20f3, /R, /3, with N=3 1, with N=3
1,/20f3,/R,/3,. with N=6 1,.. with N=3
HCT 1,/20f3,/R./3.. /6, with N=6 1,.. with N=3
PLT 1./20f3,/R,./3.. /6, with N=6 1,.. with N=3
BC 1,.. with N=3 1,.. with N=3
%Neutrophil 1,.. with N=3
%Lymphocyte 1./20f3,/R,/3.. /6, with N=6
%Monocyte 1,/20f3,/R, /3, /6, with N=6
%Eosinophile 1../20f3,/R,./3,. with N=3
%Basophile 1,., with N=3

=

“Implementation of the process Six Sigma in Haematology's Laboratory" by
Recondo C. Grassi C, Blanco M, and Domecq P., Clin Chem Lab Med 2008; 46,



IKK sinirliliklan

Commutability

Materyal farkhliklar o A I
Stabilite
Homojenite

Degerlerinin klinik durumlarla uyumu e e

testing by interlaboratory comparisons

Es grup degerlendirme problemleri
Maliyetleri (Unassayed daha uygun)
Bulunabilirlikleri




Kalite Kontrol materyalleri birbirinden farkhdir
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Specimen materials, target values and commutability for external
quality assessment (proficiency testing) schemes

W. Greg Miller
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EQAS/PT Material

. . S RM
Individual N Serum
Result Fresh/Frozen
Donor Y Pool Ny v v
Serum Ref. Method Field Method
L——|Cal. Bias |«——
Field Method <= Watrix at.
Assay Bias \merence
. f
' ———|EQAS/PT Bias[+—
\Il ‘l! Method-specific
Weighted Mean = Pool Result Matrix-corrected
Target Value
Table 1
Examples of method-specific matrix-corrected target values for cholesterol
Reference method value=4.40 mmol/l
Method PT material Calibration bias Matrix bias Matrix-corrected
result (mmol/l) from FF® result (%) (%) target value® (mmol/1)
Hitachi/Roche 4.23 0.3 —4.2 4.22+0.02
Dimension 3.99 1.2 —10.5 3.94 +0.02
Beckman 4.51 3.1 —0.5 4.38 +0.02
Vitros 4.35 — 2.8 1.8 4.48 +£0.02

* Adapted from Ross et al. [5] for specimen C-02 in the 1994 College of American Pathologists Comprehensive Chemistry Survey.
® FF is a fresh-frozen unadulterated off-the-clot pooled serum specimen.

€ 14 g859% ~nnfBdance interval




C37-A

Vol. 19 No. 25
Replaces C37-P

Preparation and Validation of Commutable Frozen Human
Serum Pools as Secondary Reference Materials for Cholesterol
Measurement Procedures; Approved Guideline

Total cholesterol - fresh single donor serum

Specimen : 115D n Mean SD CV(%) 50 —
All methods 131 027 33 =
@ 40
Dry slide 12 753 024 31 §
OCD (J&J) slides [1JJ] 12 753 024 3.1 % 30 ¢
Cholesterol oxidase 119 809 023 28 é
Abbott reagents [2AB] 27 804 007 09 s 5
Beckman reagents [28K] 1" 8.12 0.11 13 x - A
Dade Behring reagents [2BE] 3 783 o
Olympus reagents [20L] 19 824 021 25 -  10=
Roche reagents [2B0] 3 822 017 21
Siemens (Bayer) reagents [2TE] 20 7.78 0.14 18 0 -
Point of care < 849 043 51 74 2
Cholestech 9 849 043 549 6Tsctal cholesteergl (X) ?n?motf»

Reference method value mmol/L



Analyser on y axis
Material E170 AxSYM OCD |Architect| Beckman | Immulite
Centaur Patients 0.907 0.924 0.740 0.732 0.855 0.764
Centaur |QAP 0.875 0.929 0.907 0.776 0.800 0.993
Centaur Liquicheck 0.916 0.858 0.958 0.762 0.967 1.139
Centaur Lyphocheck 0.939 0.986 1.012 0.734 0.872 1.228
E170 Patients 1.015 0.823 0.805 0.840 0.839
E170 QAP 1.061 1.038 0.888 0.911 1.134
E170 Liquicheck 0.939 1.043 0.795 1.054 1.240
E170 Lyphocheck 1.049 1.077 0.782 0.928 1.306
= [AxSYM Patients 0.796 | 0.791 0.921 0.821
© | AxSYM QAP 0.976 0.835 0.861 1.068
> | AxXSYM Liquicheck 1.051 0.567 1.068 1.245
=
O | AXSYM Lyphocheck 1.025 0.744 0.884 1.245
o | OCD Patients 0.970 1.135 1.015
g |ocp QAP 0.855 0.876 1.091
® [ocD Liquicheck 1.270 1.006 1.191
< | OCD Lyphocheck 0.726 0.862 1.214
Architect |Patients 1.165 1.038
Architect |QAP 1.027 1.278
Architect |Liquicheck 0.923 0.859
Architect |Lyphocheck 1.187 1.670
Beckman |Patients 0.892
Beckman |[QAP 1.233
Beckman |Liquicheck 1.183
Beckman |Lyphocheck 1.408
Slopes for each material in each set of analyser pairs. TSH icin




Stabilite icin ornek

Table 4 Percentage changes in concentration of analytes at the end
of 7 months

Tests At 2-8 °C (%) At =20 °C (%) RT (%)
Glu +2 3 —43
BUN 0 0 —18
Creat -2 —2 —56
AST —10 0 47
ALT +11 8 55
ALP —1 4 12
TB +4 3 —7
TP —1 1 4
Alb —1 0 —1




ic kalite kontrol sonuclarindaki sinirli
oynamalar hasta sonuclarini etkiliyor
mu?



Cihaz 2

Cihaz 1

- 0.46
1.08

7] 1.04
0.99

—
ﬂw
| | | | | |
N~ < — [ee] Ln N
© o o 9 a9 o
— — — o o o
VYINM3
™M 0 M — — N
S ® N o @ ~
— O O N N N

AL L L L L B A B o I L L B B B

=]

- 3.50
3.37
3.25

KA

el

| |
0 < ™ N — ™
™ ™ ™ ™ o
VYIAM3T
o) © )
< ™ I\
© © ©

MJ

2
16
2
o.s}
0.4

ok

1
@
"

|
< n
- o
YINMI N

1 1
0 @
@ I

o
VN3

1
™~
©

VA3

|oJ3uoy ¢ AaznqQ



Sonu¢

LBYS en kritik ekipmaniniz.

Standardizasyon ve harmonizasyon
calismalarinin glincel olarak takip edilmesi

Kullanilan metoda ait lireticilerden gerekli
bilgilerin alinmasi ve degerlendirilmesi

Analite, metoda, klinik ihtiyaca ve
laboratuvarin yapisina uygun kalite
indikatorlerinin secilerek surec takip
optimizasyon

ence.

2
= »

Analitik ihtiyacin belirlenmesi (?)

Ulusal bir KK programina ihtivacimiz var

ihtiyaca ve analite uygun riski minimalize eden
kalite kontrol uyulmasi

Alternatif kalite kontrol uygulamalarinda bilgi

sahibi olunmali. Hasta sonuglarindan KK
nvoiilamalarina asirlik verilmeli



http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=O3LewvM5Od4uVM&tbnid=vd6TY9bYOpTD8M:&ved=0CAUQjRw&url=http://www.clackamas.us/des/risk2011.html&ei=JCZnUay_AYTbPez1gJgH&bvm=bv.45107431,d.ZWU&psig=AFQjCNG42DDLlRas6M4SrMlmx6KfB4gUJA&ust=1365800816940125

Bilgilerinden yararlandigim ve verilerini
kullandigim bituin bilim insanlarina
tesekkiir ederim.



