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Algoritma

* matematikte ve bilgisayar (Lama casmyor
biliminde bir isi yapmak igin
tanimlanan, bir baslangic
durumundan basladiginda,
acikca belirlenmis bir son
durumunda sonlanan, sonlu
islemler kiimesidir.

* belli bir problemi ¢c6zmek
veya belirli bir amaca ulasmak
icin cizilen yol



http://tr.wikipedia.org/wiki/Dosya:LampFlowchart_tr.svg
http://tr.wikipedia.org/wiki/Dosya:LampFlowchart_tr.svg

Thyroid Function Ordering Algorithm

Monhospitalized patients without
known or suspected pituitary diseasze

v

Beqin evaluation by ordering either the cascade approach
s THSCM / Thyroid Function Cascade, Serum
all appropriate tests are performed automatically)
ar arder each test individually, beginning with
s STSH /S Thyroid-Stimulating Hormaone-Sensitive (s-TSH), Serum

5-TSH
= Enhanced third-gensration assay
s Functional sensitivity: 0.01 miUsL

<010 mIUsL

Hyperthyroid suspect

| 0.10-0.29 mIU/L | | 0.20-5.00mIU/L |

v v

Barderline low TSH Mo further testing

Hypathyraid suspect

# ‘ unless clinically indicated #

Crdler Frees T4
FRT4 / T4 (T hyroxing),
Free, Serum

| If Free T4 is normal |

v

Order Total T3:
T3/ T3 (Trilodothyronine),
Taotal, Serum

Crder Free T4:
FRT4 / T4 (Thyroxine),
Free, Serum

Crder Free T4 and TPO:

s FRT4 / T4 (Thyroxing), Free, Serum

s TPO / Thyroperoxidase (TPO)
Antibodies, Serum

MAYO CLINIC

Mayo Medical Laboratories



Algoritmalar ne igin ve
nasil kullanitlir?

* Hasta
— Rehberler (....... )

e Ulke icin gerekli olan kurallar
— Saglik politikalari (tarama programlari, asi vs)
— Yonetmelikler
— Bolgesel rehberler

e Laboratuar (sonuc¢ degerlendirme)

— Hizmet kalite standartlari (ic kalite kontrol ve dis kalite
degerlendirme kurallari, referans aralik, kritik deger,
TAT, hasta onam kurallari vs........ )

— Akreditasyon



Klinik Laboratuvarlar
vapilarina gore ve islevlerine gore farkhhk gosterir

* Yonetimsel
— Universite ve Egitim Arastirma Laboratuvarlari (iki islevli)
— Devlet Hastanesi Laboratuvarlari
— Ozel Laboratuvarlari (Hastane ve sadece lab)

* islevsel
— Rutin L. (klinik kimya, immunokimya, idrar Lab)

— Nadir yapilan test L. (kromatografi, koaglilasyon
electroforez,metabolizma vs)

— Merkezi - Core L. gibi(Biyokimya, Mikrobiyoloji, Genetik, HLA gibi)
 Zamansal (TAT gore)

— < 2 saat (Acil Lab)

— 2-5 saat (Tirkiye icin)

— 1-3 glin

— 1-2 haftaya kadar



Kalite dlgulebilir ve degisik alt
hedefleri vardir?

* Analitik hedefli
* Toplam siire¢ temelli Bireysel

Kurumlar arasi iletisim

* Toplum temelli ve hasta temelli

Ulusal ve Uluslararasi



Kalite Hedefinin
Tanimlanmasi

VERY
IMPORTANT!

Ilk basamaktir

(A) MEASUREMENT of
PROCESS OUTCOME

(B) MEASUREMENT of
PROCESS VARIATION

STEP 1A

DEFINE the quality goal and
requirements (performance
specifications) in terms of allowable
defects per million opportunities
(DPMO)

STERB

DEFINE the quality goalas total
allowable error (TE ) and
requirements (performance
specifications) as maximum allowable
imprecision (CV,) and bias (Bias,)

STEP 2A

MeEeasure performance

characteristics as outcomes and
count defects or failures

STEP 2B

MEASURE performance
characteristics in terms of
imprecision (CV,,) and bias (Bias )

STEP 3A

ANALYSE by calculating defects per
million opportunities (DPMO) and
convert to Sigma metric

STEP 3B

ANALYSE by calculating Sigma metric
Sigma level = (TE 5 - Biasyps/ CVops)

STEP 4A
IMPROVE the process as required

STEP 4B
IMPROVE the process as required

STEP 5A

CONTROL the stability of the process
by using an appropriate quality
indicator such as monitoring DPMO
or Sigma level

STEP 5B

CoNTROL the stability of the process
by defining operating specifications
(CV, Bias, control rules and frequency)

David Burnett (2013)




STRATEGIES TO SET GLOBAL
QUALITY SPECIFICATIONS IN
LABORATORY MEDICINE

Nobelforum,
Karolinska Institutet
Stockholm April 24-26, 1999
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“Guide to the Regulatloné

Compliance and Inspection Survival Advice for CLIA,
The Joint Commission, CAP & COLA L
Successful Strategics and Specific Applications of the Regulations  »

Ll
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o
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e "w_m__ e X o 52
An overview of regulatlons from CLIA, CAP, TJC, and COLA
Proficiency Testing
Procedure Manuals
Method Verification, Calibration and Calibration Verification
Quality Control for the small laboratory
Quality Assurance
Personnel Competency Requirements
Inspection Tips, Tools for Self-preparedness
Point-of-Care testing requirements, EQC and the future

Routine Chemistry

Test or Analyte

Acceptable Performance

Alanine aminotransferase

Target value + 20%

Albumin

Target value £ 10%

Alkaline phosphatase

Target value + 30%

Amylase

Target value + 30%

Aspartate
aminotransferase (AST)

Target value + 20%

Bilirubin, total

Target value + 0.4 mg/dL or + 20% (greater)

Blood gas p02

Target value + 3 SD

Blood gas pCO2

Target value + 5 mm Hg or + 8% (greater)

Blood gas pH Target value = 0.04
Calcium, total Target value + 1.0 mg/dL
Chloride Target value + 5%

Cholesterol, total

Target value + 10%

Cholesterol, high dens.
lipoprotein

Target value + 30%

Creatine kinase

Target value + 30%

Creatine kinase

MB elevated (present or absent) or Target value +

isoenzymes 3 5D Creatinine

Creatinine Target value + 0.3 mg/dL or £+ 15% (greater)
Glucose Target value + 6 mg/dL or + 10% (greater)
Iron, total Target value + 20%

Lactate dehydrogenase
(LDH)

Target value + 20%

LDH isoenzymes

LDH1/LDH2 (+ or -) or Target value * 30%

Magnesium Target value + 25%
Potassium Target value + 0.5 mmol/L
Sodium Target value + 4 mmol/L

Total protein

Target value + 10%

Triglycerides

Target value + 25%

Urea Nitrogen

Target value + 2 mg/dL or + 9% (greater)

Uric acid

Target value + 17%



http://www.westgard.com/books-and-reference-manuals/clia-final-rules-manual-2.htm
http://www.westgard.com/books-and-reference-manuals/clia-final-rules-manual-2.htm

Rilibak: Almanya Analitik Hedefi

Analytes in Plasma, Serum, and Whole Blood

Will Bad Risk drive out

Good QC?
Validity range of columns 3 | Acceptable Type of
and 5 relative target " moe~ <ingle rule ¢
# | Analyte ?c;:;st%ble deviation value Ay 1
o lower | upper | e in interlab in interlah
Activated partial - 2 . -
1 | thromboplastin time 10.5% k‘ S D . B -
o ce )T 1as
%RMSD
Alanine aminotransferase 4 .
2 |(am 115% W
3 | Albumin 12.5%
— IDn’\ﬂ III:’I I I I ‘-‘““II" "‘-l‘-‘“" A=10d4=)§ } ¥=J
4 | Alkaline phoshatase (AP) [13.0% SDcc = standard deviation
5 |alpha-FetoproteinAFP) | 17.0% Bias = d.lff'erence of observed mean from Target Value .(TV)
= isti v u u i
k = statistical “coverage factor” to account for uncertainty (1 for
6 |Aspartate 11.5% metric, 3 to calculate specification)
aminotransferase (AST) ) p
TV = Target Value for the control sample (from manufacturer)
130?/0 UpLIIIIUI IJIUIUH!\.TUI \fﬂl auwn
o =34 513 umol/L database specifications
T | Bilirubin (total) 22.0% SW
92 0% 01 [?2 |mg/dL Rilibak - German Guidelines
' 1.7 234  |umoliL for Quality
Ca 19-9 14.0% 5 300 KU/L 27.0% SW Biological Variation in
Calcium (total) 6.0% 1 6 mmol/L 10.0% RMW Patients with Disease
10| alcium ionized) 7.5% =1 25 mmol/L 15.0% sw CLIA Requirements for
alcium (lonize - -
14.5% 02 |21 mmol/L 18.0% Analytical Quality
11 | Carbamazepin 12.0% 2 20 mg/L 20.0% SwW Clinical Quality
- - i Requirements
12 %"Ergnoembwon'c antigen | 44 oo, 1 200 |uglL 24.0% SW
( ) European Biologic Goals
13| Chloride 4.5% 70 150 | mmoliL 8.0% RMW S -
Biological Variation
50 350  |mgrdL
14| Cholesterin (total) 7.0% 13.0% RMW Database references
1.3 91 mmol/L . . o
Biological Variation
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CALCULATORS

QC Tools !
QC Calculators

Method Validation Tools

Six Sigma Calculators

Normalized OPSpecs
Calculator

Quality Control Grid
Calculator

Control Limit Calculator

Reportable Range
Calculator:
Quantifying Errors

Reportable Range
Calculator:
Recording Results

Dispersion Calculator and
Critical Number of Test
Samples

HOME » CLIA & QUALITY » QUALITY REQUIREMENTS » OPTIMAL BIOLOGICAL VARIATION DATABASE SPECIFI(

OPTIMAL BIOLOGICAL VARIATION DATABASE SPECIFICATIONS IS =

How good can you get? The Biologic Variation database, compiled by the Spanish CC society and
Dr. Carmen Ricos, not only includes desriable specifications for imprecision, bias and total error,
but also optimal specifications. For labs in search of "stretch™ goals, here's the place to start.

Optimal Specifications for Total Error, Imprecision, and Bias,
derived from intra- and inter-individual biologic variation

This most recent and extensive listing of biologic goals has been provided by Ricos C, Alvarez V,
Cava F, Garcia-Lario JV, Hernandez A, Jimenez CV, Minchinela J, Perich C, Simon M. "Current
databases on biologic variation: pros, cons and progress.” Scand J Clin Lab Invest 1999;59:491-
500. This database was most recently updated in 2012: see what was updated here.

Biologic Variation | Optimal Specification
Analyte -

CV| CVe CV(%) |Bias (%) |TEa
U-|a-Amylase 94.0 46.0 235 131 51.9
U-|a-Amylase pancreatic 39.0 78.4 9.8 10.9 27.0
S-|Alanine aminotransferase (18.0 420 45 5.7 131
U-|Albumin 36.0 55.0 9.0 8.2 231
U-]Albumin/creatinine 305 325 76 56 182
U-|Aldosterone 326 39.0 82 6.4 198
S-|Bilirubin 238 39.0 6.0 57 155
S-|Bilirubin, conjugated 36.8 432 92 71 223
U-| Calcium, concentration 275 36.6 6.9 5.7 171
U-| Calcium, output 262 27.0 6.6 47 155
S-|Creatine kinase 228 40.0 57 58 152
S- |y-Glutamyltransferase 13.8 410 35 54 111
S-|lron 26.5 232 6.6 44 153
U-|Magnesium, concentration |45 .4 374 114 T4 261
U-|Magnesium, output 3823 376 96 6.7 225




Kalite gereksinimleri

What's the quality required for a cholesterol method?

To give a more concrete example of this issue, let's take a common lab test, cholesterol, and look at some
of the different quality requirements available for this test.

Quality Requirement Source Specification for Cholesterol
Rilibak 13%
Minimum goal (Spanish consensus) 11%
CLIA 10%
Desirable goal (biologic variation) 8.5%
RCPA 6%
QMP-LS (Ontario) 5%

www.westgard.com
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Albumin Quality: What's the right Goal? What's the actual
performance?

STEN WESTGARD
OCTOBRER 2013
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What's the Right Goal for Albumin?
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Quality Standards

Alkaline Phosphatase (ALP)
Goals

Glucose Goals

AST Goals

Alanine Aminotransferase
(ALT) Goals

Total Protein Quality Goals
Chloride Quality Goals
Chloride Quality Goals
Albumin Quality Goals
Potassium Quality Goals

Quality of Blood Glucose
Meters, An Update

Graphic Report of TSH
Quality

Establishing QC
Acceptability Criteria for
CLIA

Setting Method
Specifications for Glycated
Hemoglobin

The Quality of ...The Quality



Clin Chem Lab Med 2012;50(3):455-461 © 2012 by Walter de Gruyter « Berlin « Boston. DOI 10.1515/CCLM.2011.787

Minimum analytical quality specifications of inter-laboratory
comparisons: agreement among Spanish EQAP organizers

Carmen Ricos'*, Francisco Ramon', Angel Salas’, Keywords: external quality assessment program; quality
Antonio Buiio?, Rafael Calafell®, Jorge Moranche?, management; quality specification.

Gabriella Gutiérrez-Bassini* and Josep M. Jou*;

Interdisciplinary Expert Committee for Quality

Specifications in the Clinical Laboratory

Analyte (abbreviation) MQS MQS USA Germany Australasia Switzerland
Ist and 2nd phases 3rd phase
o-Amylase, total (Amy) 33 35 30 No 10 18
o-Phetoprotein (AFP) 22 20 NC 24 No 25
Albumin (Alb) 13 14 10 20 6 15
Alanin aminotransferase (ALT) 20 23 20 23 12 18
Alkaline phosphatase (ALP) 28 31 30 21 12 21
Aspartate aminotransferase (AST) 19 21 20 21 12 21
Bilirubin (Bil) 23 24 20 22 12 18
Calcium (Cal) 10 11 NC 10 4 12

Andlitik Standardizasyon ve Harmonizasyon Komitesi

Dog. Dr. Dogan Yiicel Dog. Dr. Macit Koldas
Dog. Dr. Tamer inal Dog. Dr. Turan Turhan

Dr. Murat Oktem Prof. Dr. Dildar Konukoglu
Prof.Dr. Mustafa Serteser Prof. Dr. Ozkan Alatas
Dog¢.Dr. Mehmet Senes Prof.Dr. Diler Aslan

Prof.Dr. Muhittin Serdar Dr. Ferzane Mercan



Analitik standardizasyon ve harmonizasyon komitesi
on ¢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 CLA

16 20 CLIA

8 9 Switzerland
11 11 CLA

19 20 Spain

11 11 spain

24 30 CLIA

21 21 Switzerland
9 9 Switzerland
9 10 CUA

6 6 Switzerland
12 il5 TURKIYE
14 15 TURKIYE
13 il 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

5 IR | JAustralasia

[y
N

w

5|5 6(B|R|e|R R[B|B|Germany

BRVIS|®RIWR|IB|R|e|RR|RB|R [Spain2
N
NNoReRIBBEINIB|ICIRIR|G|G [Switzerland

mmthhﬂBw\lhme\lmg

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 diistintilen 104 veri ¢ikrilmistir. Bunlar ekte verilmistir.

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

Toplam %1.55 veri dislanmistir.

20 farkli hastane kalite verlerine gore bu degerlerin kullanimi incelenmesine karar verilmistir

En az 20 farkl tip laboratuvar sonuclari bu konsept icinde degerlendirilecek



Total hata !

Ortalama

Sistematik hata

Gergek
deder

/

Rastlantisal hata

izin Verilebilir Toplam Hata
(Allowable Total Error): Testin klinik
yararini ortadan kaldirmayacak
bayuklukteki hata

Hata Biitcesi: Onerilen hata butcesi
oranlari sistematik hata icin %25-50,
rastlantisal hata icin %25-33'tir

CVyy.ay < 0.25 TE%
CV,.., < 0.33 TE%
TE% <1.65 ARE + ASE

Toplam Hata = Bias + presizyon x 1.65 (veya 1.96)



Kolesterol TE:11, Bias:1.10, Pre:2.02

Westgard Advisor - g
Tmt'lG\ucnsa | Hexokinase | Roche cobas INTEGRA j < Previous Next > TN=1 [TN=3 [IN=6 TE=: Bias *: CV:
Existing Reject Rules: 1-4 FN=2 Mh=¢ Mueg | | [0 110 20
Suggested Rules I | Ped | e | Detection Level | " .
13225 2 0.926 0.006 (AQA Level >=90%)
1-3s12-251R-4s 2 0.926 0010 Apply Rules
1-3s12-2s|R-4s14-1s 2 0.989 ooz
1-3s12-2sIR-4sl4-1s110-X 2 0.999 0m3
1-3s12-2sIR-4s/4-1sl8-X 2 0.9%9 0ms Print |
1-2.55 2 0.949 0.025
125 2 0.388 0.091 Close |
1-3.55 2 0639 0.001 b
OPSpecs Chart TEa 11.0% with 90% AQA (SE) Sigma Metrics Chart TEa 11.0% (SE)
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Glukoz TE:11, Bias:0.32, Pre:2.07

Westgard Advisor

Test: IG\ucnsa | Hexokinase | Roche cobas INTEGRA

Existing Reject Rules: 1-4s

Suggested Rules

1-3s[2-23

1-3s[2-2s|R-ds
1-3s[2-25IR-4sl4-1s
1-3s[2-25IR-4sl4-15110-X
1-3sl2-25IR-4sl4-1518-X
1-2.55

1-2s

R R o R =

OPSpecs Chart TEa 11.0% with 90% AQA (SE)

10.0

60

40

Allowable Inaccuracy (Bias gy ")

20

QOperating Point

0.0

0.0 1.0 20 30 40 5.0 &0
Allowable Imprecision (S meas %)
Glucose
Bias peas = 0.320 % Pf; = 0.008

Smeas =207% N =2

70

< Previous Next > FN=1 T N=2 [ N=6 TEa: Bias %: Ccwv:
W N=2 [N=4 [ N=8 n 0.32 207
| ~ R Cancel v
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Print |
Close
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Albumin TE:10, Bias:2.27, Pre:3.20

Albumin Performance Comparison, Ricos Goal

Bt 100 ) =
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.2 80 o e | |
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[Kalite Kontrol V 3.5.0.4] - KECIOREN EGITIM VE ARASTIRMA HASTANES] - [Cihaz Test Kontrol Serum Son
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Dis Kalite Degerlendirme Programlari

—
15189

CAP (College of American Pathologist)

> Yilda 4 kez. 60’in Uzerinde 5000 lzerine katilimci ACCREDITED

BIO-RAD EQAS (External Quality Assurance Services) BIO-RAD

> (Genel biyokimya,TDM,Timor markirlari,Immunoassay)
» 12 ayda 24 6rnek,50 (lkeden fazla katilmci

LABQUALITY (& Labquality
> Yilda 1-6 kez. 32 tlkeden 2280 laboratuvar

RIQAS (Randox)

> Yilda 24 6rnek.900 civarinda katilimci RIQAS

UK NEQAS
> Yilda 2-22 6rnek.500 civari UK,200 kadar UK disi 40 YEARS OF QUALITY
[UK[TZY.X3
INSTAND =X
» Almanya’da. Yilda 6 kez katilim
KBUDEK
» Turkiye
LabPT
» Tlrkiye

>17’'nin
1abr DKD programi var

.KIKIHgm



Dis kalite degerlendirme nasil yapihir ?
Instand e.V.

Clinical Chemistry (100) sample Jour ~tareet g, ?&Y)’

(Dr. rer. nat. Manfred Falck) =
calcium mmol/L 77ROR0O55 11 2.45 2.43 2.18 - 2.68/R (1, gl
Meth.0-68,70-9999 12 3.34 3.35 3.01 - 3.69/R |0

to convert your results (s.11=9.80 and s.12=13.40) from mg/dl -> mmol/L usedoonversionf? or | 0.24950

chloride mmol/L 71RORO55 11  105.0 110 101 - 119/R {5, Qg
Meth.0-69,71-9999 12 134.0 137 126 - 148/A +2 -
potassium mmol/L 7IRORO55 11 4.02 3.96 3.64 - 4.28/8 (2, 0
Meth.0-69,71-9999 12 6.04 5.99 5.51 - 6.47|RA |1 -
sodium mmol/L 7IRORO55 11  136.0 136 129 - 143|R (0, s
Meth.0-69,71-9999 12 168.0 167 158 - 176/R (1 '
iron umol/L, S51IROROS5 11  17.55 17.9 15.3 - 20.50 2, Qs
R.RO 12  40.30 39.9 34.3 - 45.5| 1
to convert your results (s.11=98.00 and s.12=225.0) from ug/dl -> umol/L used conversion factor|: 0.17910

iron binding capacity umoVL 21IROR055 11  52.48 59.0 44.8 - 73.2| 3 i 3 L
RRO 12 82.57 96.5 73.3 - 120 i
to convert your results (s.11=293.0 and s.12=461.0) from ug/dl -> imol/L used conversion factor|: 0.17910

transferrine  mg/dL 87BEBES1 11  252.0 258 219 - 297 2, Oy
R.BE 12 408.0 405 344 - 466 |1 -
eogger umol/L 13ZX7ZY99 11 X 22.11 16.4 12.4 - 20.4] B85 _ i
Meth.13 12  26.33 33.7 25.6 - 41.8] =p2 b

to convert your results (s.11=140.5 and s.12=167.3) from ug/di > umolL used conversion 0.15740

lithium mmol/L 185 RO RO56 11 .720 .765 .670 - .860| R 6 , [« S
Meth.0-9999 12 1.83 1.95 1.71 - 2.19/ R 6 g
magnesium  mmol/L 126ROR05511  .921 .908 .770 - 1.05 R |1, Fol
Meth.0-9999 12 1.49 1.51 1.28 - 1.74 R 1 -
to.convert your results (s.11=2.24 and s.12=3.62) from mg/dl > mmol/L used conversion fgetor :0.41100

phosphate mmoV/L 7JRORO55 11 1.01 1.02 .850 - 1.19( A (0, Q-
Meth.0-9999 12 2.92 2.96 2.48 - 3.44 R |1 i
to convert your results (s.11=3.13 and s.12=9.04) from mg/dl -> mmol/L used conversion fgetor : 0.32290

total protein  g/dL 27ROROS5 11 6.25 6.20 5.58 - 6.820 R |1, fol
Meth.0-9999 12 10.21 10.3 9.27 - 11.4 i




College of American Pathologists Kit ID: 20247376
% 323 Waukegan Road, Morthlield, linois 60093-2750 = Tad: I8 0T
S00-323-4040 » hitpui/www.cap.org Eit Mailed: 10/8/2007

Advancing Excellence

Original Evaluation: 11,/16,/2007

I - - —
EVALUATION C-C 2007 Chemistry

ORIGINAL
Test Evaluation and Comparative Method Stanstics Plot of the Relative Dictance of Your Recultz from
Unit of Measure Your Mo. of Limits of Acceprability  Your Target az Percentages of allowed Deviation
Peer Group Specimen Result  pfean  sp. Labs sp1  Lower Upper Grade Survey 100 Mean +100
AST (8GOT) CHM-11 57 354 1.3 330 +12 ] 43  Acceptable
uU/L CHM-12 160 157.4 49  HM:  +05 125 189 Acceptable
ROCHE COBAS INTEGRA CHM-13 206 2022 6.3 36 06 151 245 Accepmable
ROCHE/37 C CHM-14 127 1245 37 Ms: 07 298 130 Acceprable
CHM-15 57 55.1 17 M9 +l11 44 67  Acceptable -0 -HD -0 oA EDOHZ0ADER 5000
Bialirubin, direct CHM-11 0.z 0.20 000 229 0.0 0o 06 Acceprable
mg/dL CHM-12 1.6 145 007 225 +20 10 1.9 Acceptable
DIAZO-ALCOHOL w/o BLME  |CHM-13 3 187 0.09 4 +3E 15 14 Acceptable
ROCHE COBAS INTEGRA CHM-14 1.2 112 005 228 +L3 0.7 16 Acceptable
CHM-15 0.4 0.40 000 Z1E 0o 0o 0.8 Acceprable SLOOD-ED -S040 -EDoO 2040 Sn S0 160
Bilirubin, total CHM-11
mg/dL CHM-12
DIAZO SALT w/c BLKE (RO CHM-13
ROCHE COBAS INTEGRA CHM-14
CHM-15 100 B0 60 .40 JED 0 20 40 &0 B0 1
 AlMethod Pancples  |CHM-1 04 049 014 4776 06 0o 0.9 Acceptable
CHM-12 4.7 480 0.38 -0.3 38 38 Acceprable
CHM-13 6.7 6.70 0.49 0o 53 8.1 Acceprable
CHM-14 34 336 0.31 -05 28 4.3  Acceptable
CHM-15 1.0 1.09 017 -0.6 0.6 15 Acceprable




Postanalitik siire¢cde laboratuvar
algoritmalar




Ornek bir calisma:

Laboratuvar Uzmanlarinin Degerlendirmesi Gereken Giinliik Test Sayilari

Uzman Doktor Bagina Diigen Test Sayisi

ED (7] © o Y

A E |E @ H)

— © N ~— T 594 Bkarig

o0 g |2 3 5

@ N |5 ® > 0 c > o S i s

8 |8 g a S £ S 8 =

S = = g g ] E ) "":' qé

€ o § o) 4 c % o0 ) ] =

i 2 |23 = 3 C Q ® € <

o 2 |2 = £ £ E : g 3 5

B 2 s |S & S E 3 T N > z

33 5 5 807.970 325.673 42.134 69161 38.725 18.824

25 3 4 952.550 164.500 14.000 50000 14.000 6.944

42 3 4 554.653 147.735 32.713 47025 24.362 5.457

101 3 2 547.111 77.671 9.105 43824 24.008 14.551 "'”ﬁﬁ“,!f:;T).T::i:ﬂi'..’#k’:i‘éi&‘:‘f!hw T

48 2 3 701.262 213.537 34.203 53098 25.704 10.800 =

10 2 4 700.563 273.043 75.836 71636 36.068 12.880

26 2 2 489.682 127.292 25.678 43198 - 13.024 698.57=

72 5 3 185.894 75.544 19.153 37111 6.697 3.831 337.611 1350

16 2 3 255.165 80.591 18.585 33237 6.765 4.524 398.867 1595

52 3 2 156.550 98.175 20.530 63150 - 5.286 343.691 1375

96 1 2 458.000 136.514 55.770 23358 6.342 8.028 688.012 2752

28 1 2 452.160 134.512 27.276 53452 14.396 - 691.560 2766

36 2 1 442.424 191.828 30.000 31104 - 10.474 705.830 2823

51 2 - 167.075 75.874 15.432 53444 3.784 6.608 322.217 1289

19 1 - 233.536 80.450 10.704 - 4.500 - 329.190 1317

45 1 - 227.748 43.230 7.914 - 4.236 - 283.128 1133

13 1 94.028 33.294 7.480 - 336 - 135.138 541
Minimum 94.028 33.294 7.480 23.358 336 3.831 135.138 541
Maksimum 952.550 325.673 75.836 71.636 38.725 18.824 1.331.194 5325
Ortanca 452.160 127.292 20.530 48.513 10.383 8.028 695.217 2781
Ortalama 436.845 134.086 26.265 48.057 14.995 9.325 664.664 2659




Ornek bir laboratuardan:

Laboratuvar Uzmanlarinin Degerlendirmesi Gereken Guinluk Test Sayilari

ortalama
2.659
test

A

ortanca
2.781
test

O

en az
541

test

en ¢ok
5.325 |
test

O

Tum saglik tesislerimiz beraber
incelendiginde (Uzman basina
degerlendirilmek Uizere test/glin)

Dr. Okhan Akin’dan alinmistir



Birligimize Bagh Saglk Tesislerinde Laboratuvar
Uzmanlarinin Degerlendirmesi Gereken Guinluk Test Sayilari

test
| | |

Il Halk Saghg Laboratuvari
10000-20000 test |

161 hasta raporu |
1-2 uzman ‘

1000-2000 rapor

test

Yaklasik
600
gunliik hasta \
Polikliniklerden 1 sonucu/raporu rvisten 1135

405 hast

*1 yillik vE oreorhan Akin’dan alinmistir



Referans araliklar: disinda érnek sayimiz ?

Normal
hasta Toplam test Yiizde
toplam  patolojik hasta istenen patolojik
- A sayisi | v | toplam sayi{ ~ hasta sayisi| = orani |~
Toplam 4391 451 4842 @ 93 Poliklinik Test  Normal Patolojik Toplam Patolojik %
CA15:9 poliklinik 3174 220 3% O 65 Genel Cermahi Poliklinigi-1 CA-19-9 838 58 896 @ 6.5
Toplam 3610 711 421 @ 165 pahilye Servisi-1 CA-19-9 420 79 499 @ 15.8
CEA poliklinik __ 2763 402 365 O 127 45410 Dogum Poliklinigi-1 CA-19-9 398 20 418 @ 4.8
Toplam_| 3815 7757 963 O 169 acil Polikinik CA-19-9 381 21 4020 5.2
CK-MB poliklinik 33684 5170 38854 @ 133 . .
Toplam 2034 970 3904 O 28 Gastroetroloji S"erws.l o CA-19-9 224 93 317 @ 29.3
C-peptid poliklinik 1133 a1 1374 @ 175 Gastroenteroloji Poliklinigi 2 CA-19-9 267 37 304 D 12.2
Toplam 9386 1880 11266 @ 167 Kadin Dogum Poliklinigi-2 CA-19-9 236 14 250 5.6
CPK poliklinik 3591 561 4152 O 13.5 Genel Cerrahi Servisi CA-19-9 124 21 145D 14.5
Toplam 57046 7813 64859 O 12.0 Da hiIiye PoIiinniQi-2 CA-19-9 129 7 136! ' 5.1
D.Bilirubin poliklinik 44258 3361 47619 @ 71 Endokrinoloji Poliklinigi CA-19-9 104 5 109 @ 4.6
Toplam 7024 6521 13545 @ 481 Genel Cerrahi Poliklinigi-3 CA-19-9 88 10 98 @ 10.2
Demir poliklinik 5811 4058 9869 @ a1 Dahiliye Poliklinigi-3 CA-19-9 95 2 97 D 2.1
Toplam 11572 1641 13213 @ 14 Gastroenteroloji Poliklinigi CA-19-9 77 10 87 @ 11.5
Demir Baglama poliklinik 8390 1188 9578 @ 124 Kadin Dogum Servisi CA-19-9 78 9 87D 10.3
Toplam 2071 533 2604 @ 205 Gebe Poliklinigi 1 CA-19-9 82 4 86 @ 4.7
DHEA-S poliklinik 1893 460 2353 @ 195 Gebe Poliklinigi CA-19-9 65 1 66 @ 1.5
Toplam 22055 14872 36927 @ 403 papiliye Polikilinigi 9 CA-19-9 54 11 65 @ 16.9
Ferritin poliklinik 19427 13837 33264 O 46 Dahiliye Servisi-2 CA-19-9 50 10 60 @ 16.7
Toplam 14126 814 14940 L0 54 Onopedi Poliklinigi CA-19-9 29 4 330 12.1
Folat $§!::::lk o - e © o Daniiye Polikiingi-g CA-19-9 26 4 00 133
fosfor poliklinik 27777 5207 32984 @ 158 In'Eamye .Pc.>I|.I§I.|n|g| CA-19-9 25 1 260 3.8
Toplam 2002 314 2316 @ 136 Agn |-30|Ik!!nlgl N CA-19-9 23 2 25@ 8.0
free PSA poliklinik 1708 242 1950 @ 14 Kardiyoloji Servisi CA-19-9 16 &) 210 23.8
Toplam 66653 13768 20421 @ 171 Noroloji Servisi CA-19-9 18 1 190 5.3
GGT poliklinik 56030 7590 63620 @ 119
Toplam 99342 92711 192053 @ 483
Glukoz poliklinik 88991 76177 165168 @ 461
Toplam 28461 22096 50557 @ 47
HDL-C poliklinik 27186 19647 46833 @ 40
Toplam 3474 3477 651 @ 500 Dr. K. Okhan Akin’dan alinmistir
insulin poliklinik 3040 2076 5116 @ 406
Toplam 71 3 74 @ a1



Uzmanhk alanimiz 2 temel géreve
indirgendi 11111

1. Bilgisayar basinda onam

2. Sartname hazirlanmasi
ve malzeme temini

@ Teknik Sartname

Bilimsel ¢oztimler neler olabilir ?



CLINICAL AND
LABORATORY

STANDARDS
INSTITUTE October 2006

AUTO10-A

Autoverification of Clinical Laboratory Test
Results; Approved Guideline

AUTO10-A
ISBN 1-56238-620-4
Volume 26 Number 32 ISSN 0273-3099
Autoverification of Clinical Laboratory Test Results;
Approved Guideline

William Neeley. MD. FACP. DABCC
Gerald Davis. MT(ASCP). MPH
Randy R. Davis

Bill Marquardt, C(ASCP), MBA
Karen L. Nickel. PhD. DABCC. FACB
Curtis A. Parvin. PhD // CINICAL AND
William L. Roberts. MD. PhD STANDARDS
Richard S. Seaberg. MT(ASCP) ;NS,';E;J TE
David R. Velasquez, MT(ASCP)




Otomatik onam

« Biligsim teknolojileri kullanilarak,

« |aboratuvar uzmanlari tarafindan
olusturulmus ve dokumante
edilmis mantikh kriterler ile
hasta sonuclarinin otomatik
onamlanmasi surecidir.

1815-1864

Autoverification of Clinical Laboratory Test Results; Approved Guideline (AUTO10-A). Clinical and
Laboratory Standards Institute (CLSI), Wayne, PA, USA, 2006.



Ornek

{// Start \
N

h

Measure serum
BLN & creatinine

BN & creatinine within
dynamic range of
instruments

BUMN/creatinine ratio
=7 QR =25

~ Dilute sample and
repeat test in question

Results above
dynamic range

Mo

Yes Repeat BUN &
creatinine on different
instrument

Do results agree
with original
values?

Delta Check = Limit

Do not autoverify-notify technologist

Autoverify Results




Otomatik Onam Algoritmasi

1.Testin kontroki
Gahgimis mi? (belirienen
inda)

26.Delta check
uyumbumu?

25 Hastarun doha
nce caglan farkl
testlerd vami?

4.Gahglan testin
referans araligi

dnsiyete gire
degisikiik gstermez?

20 Hastanin farkh

matriksii numunelerde

(idrar gibi) caiglan
testler varmi?

21 Hastarn farkl

olmali)?

19 Hastanin kullandiy

Haclar test sonucunu

etkilemiyor (la; bilgis
yok)?

7.Erkek hastann yoy
referans ardhk icin
tanumlanan verilerie

uyumbumu?

18.Test sonucu

hastann yatti veye

tedavt girdiigd Kinkle
uyumlumu?

9.Testilk kezmi

17.7est sonucu hastann
tanisiyta uyumlumu (Daha
Bnce kesin tar alan hastalar
icin)7

Son 24 saat icinde 1 numaral formii
kullanarak RCY hesapla
Son 6 ay icinde 2 numardh formili kullanarak
Ri

sapla

Sn 6 ay - 1yl icinde 3 numarals formlii
ullanarak RCV hes la

1 yidan fazia Yeni hasta gibi kabul et

10.Test itk kez

caigliyorsa eide edilen
roferans arakis

icindemi?

amasinda
Kullarulan tim testler
onaylanmismidic?

13.Calisilan testin
onayim etkileyen testler

12 Hesaplanan delta check
degeri %95 RCY'den igersinde
mi7

Prof.Dr. ibraim Unsal’dan
alinmistir



Building and Validating an Autoveﬁﬁc:ation ijsfcm
in the Clinical Chemistry Laboratory

Mu-Chin Shih, MT,'? Huey-Mei Chang, MS,® Ni Tien, MS,'? Chiung-Tzu Hsiao, MS,* Ching-Tien Peng, MD*+

Taipei study

MV
No
Yes

QcC i
ac @us Data HIS
l Fail Fail Fail Fail

Patient
Test Information Critical PSS~ Limit _Pass Delta PasS consistence Pass LS
Result Sample  Value Check Check Check
Input Information

Middleware

Lab Med 2011;42,668-73




Ornek

[3¥]

If TSH <0.35 mU/L And FT4 > 23 pmol/L Then AUTOVALIDATION

If TSH <0.35 mU/L And FT4 <23 pmol/L No AUTOVALIDATION: /fFT3 >
5.7 pmol/L AUTOVALIDATION

If TSH = 4.3 mU/L And TPO > 200 KU/L AUTOVALIDATION

If PSA And SEX FEMALE Then Plausibility Alarm:

If PSA And SEX MALE And PSA 2.5-10 pg/L Then Plausibility Alarm; ASSAY FPSA:

If PSA =8% Then AUTOVALIDATION

If CA125 And SEX MALE Then Plausibility Alarm:

If CA 125 And SEX FEMALE And CA125 <100 KU/L Then AUTOVALIDATION
If Delta check <50% Then AUTOVALIDATION

If CA15-3 And SEX MALE Then Plausibility Alarm;

If CA 15-3 And SEX FEMALE And CA15-3 <60 KU/L Then AUTOVALIDATION
If Delta check <50% Then AUTOVALIDATION

If CA19-9 <100 KU/L Then AUTOVALIDATION

If Delta check <50% Then AUTOVALIDATION

If CEA <20 pg/L Then AUTOVALIDATION

If CEA <20 pg/L Then AUTOVALIDATION

If AFP <20 KU /L. Then AUTOVALIDATION

If Delta check <50% Then AUTOVALIDATION

If NSE <25 pg/L. Then AUTOVALIDATION

If Malta charls ~&N0L Than ATITTOAVAT TNATINN

Oracle DNSev Expert system
Database Analysis data
e If......Then.......
Analysis results Else. ...
— RULES
S Analysis data

Analysis results rows with the | Patient data
related information about the | Function data

validation process results
KNOWLEDGE BASE
Analysis configuration Validated
Changes results
Rule changes visualization

Graphic user
interface

—_—

Fig. 1 General structure of DNSev system (From [19] modified)

If TSH <0.35 mU/L And FT4 > 23 pmol/L Then AUTO-VALIDATION
[f TSH <0.35 mU/L And FT4 <23 pmol/L No AUTO-VALIDATION: IfFT3 >

5.7 pmol/L AUTO-VALIDATION

If TSH > 4.3 mU/L And TPO > 200 KU/L AUTO-VALIDATION

Accred Qual Assur (2006) 11: 303-307
DOI 10.1007/s00769-006-0160-6



Algoritma tasarimi (Auto-10A)

1. VERI ELEMANLARI 2. ALGORITMA TABANLI KARARLAR
* Preanalitik veriler « Sonuglarin sisteme verilmesi
* Yas- Cinsiyet - llave islemler
» Hangi poliklinik/klinik — Analizi tekrarla
« Tanl/ICD kodu — Manuel olarak calis
« Kullandigi ilaglar — Sonuglari  referans  araliga,
»  Onceki tibbi kayitlar terapotik araliga, panik
«  Analitik veriler — Deltacheck ve RCV
- Ornek bilgileri 3. SONUCLARIN RAPORLANMASI
* Cihaz durumu «  Test sonuglari
* Sonuclar — Zamaninda
« Postanalitik veriler — Dogru
 Ayni hastanin ayni test icin Onceki — Guvenilir
sonuclari — Gizlilik ilkesine
* Ayni 6rneQe ait diger test sonuglari — Panik degerler
 Ayni hastadan alinan farkli o&rneklerin — Acil test (Stat profile)
sonugclari

 Ayni cihazda tum hastalara ait onceki 4. OTOMATIK ON.AM SIT:QICI OLARAK
test sonuclari BASKILANABILMESI



Atomatik onam bir algoritmalar

bltlintdur

Olgiim sinyaller (Lamba, kiivet, elektrot, su vs)
Kalibrator degerleri, absorbanslari, sinyalleri

ic kalite kontrol verileri (Westgard, Fraser vs)

Referans aralik, tedavi diizeyi, klinik karar esik diizeyleri
Medyan ve normallerin ortalamasi dinamik takipleri
Serum indeksleri (hemoliz, ikter, lipemi), eger varsa ilag
interferanslari

Delta ¢ek veya referans degisim degeri (RCV)

Benzer ve ilgili testlerin iliskileri (tatrlilik )

Hasta bilgileri, profili

Klinik ve uzman ozellikleri

Ozel durumlar (Adli vs gibi)

LOD

|

LoQ

|

Slope gives sensitivit
— peg y

Dynamic Range

noise




Otomatik onam etkinligi

150 farkh test icin 6 milyon test

*Klinik kimya

*Toksikoloji %62 Klinik kimya

. . . %73 tek test

*lla¢ analizleri %43 idrar analizi

*Endokrin

eIdrar analizi Hata orani %0.06

Kan gazi analizi Duizeltme eylemi
9%0.009

Clinical Chemistry, 2005 :52, 2406-2408



Otomatik onam etkinligi

569.001 test sonucu,
Otomatik onam ortalama %92~9%95.
%80’l direkt olarak onaylaniyor

Lab Medicine, 42, 668-673, 2011
9%79.7 - %95.2 otomatik onam

Rutin iglemlerde ortalama %17-22 islem suresini

kisaltiyor
¥ 3 Cleveland Clinic

Henry Ford Hospital Detroit, Michigan
Sistem tam kan laboratuvarina kurulmus.
CBC %77, DIFF %51 oraninda otomatik onam



Autoverification in a core clinical chemistry laboratory at an

academic medical center
J Pathol Inform. 2014; 5: 13

Rules

Quality control
Error flags on instrument
Interference indices (hemolysis, icterus, and lipemia)

Questionable specimen (e.g., possible contamination)
Result above analytical measurement range

Result below AMR

Repeat testing
Delta checks (if applicable)
Ceritical value

Auto-verification Rate (%)
for Clinical Chemistry Assays

Analytic inconsistency rules (e.g., albumin>total protein)
Reflex testing

Positive infectious disease tests results requiring medical director

Action(s)
100

90 |

80 |

I —

- Rudimentary rules within LIS

1 20
19
%
17
16

| 15

30

—@— Auto-verification rate

2000 2002 2004 2006 2008 2010 2012 2014

Year

114

~— Billable tests/hour

ANOH 19d S)sal alqellig

review (e.g., syphilis; hepatitis B or hepatitis C gray zones)

QC: Quality control, AMR: Analytical measurement range, TSH: Thyroid stimulating hormone




Autoverification in a core clinical chemistry laboratory at an

academic medical center
J Pathol Inform. 2014; 5: 13

Test(s) Annual test Autoverification Most commons reasons for failure to

volume rate (%) autoverify
All chemistry tests 3,805,000 99.5
Basic metabolic panel (sodium, 114,140 99.6 Possible contamination flag, specimen errors (e.g.,
potassium, carbon dioxide, chloride, bubble, clot, and short sample), delta check failure
BUN, calcium, and glucose)
Electrolyte panel (sodium, potassium, 1,320 98.6 Possible contamination flag, specimen errors (e.g.,
carbon dioxide, and chloride) bubble, clot, and short sample), delta check failure
Lipid panel (total cholesterol, HDL, 31,000 98.6 Specimen errors (e.g., bubble, clot, and short sample)
triglycerides, and calculated LDL)
Alanine aminotransferase 137,600 99.7 Specimen errors (e.g., bubble, clot, and short sample)
Albumin 129,650 99.8 Specimen errors (e.g., bubble, clot, and short sample)
ACTH 830 98.6 Specimen errors (e.g., bubble, clot, and short sample)
Alkaline phosphatase 115,700 99.8 Specimen errors (e.g., bubble, clot, and short sample)
Bilirubin, direct 20,560 97.6 High analyte concentration requiring manual dilution
Bilirubin, total 115,200 995 Specimen errors (e.g., bubble, clot, and short sample)
Cortisol 4,730 95.0 Specimen errors (e.g., bubble, clot, and short sample)
Free light chains, serum 4,180 88.0 High analyte concentration requiring manual dilution
Gentamicin 2,450 94.0 High analyte concentration requiring manual dilution
Lloveaalob:n ALl AN ALN anr Comaisnn o asce (o o Lo blble leos cwmd b oe caanl.)

Conclusions: Our results suggest that a high rate of autoverification is possible with
modern clinical chemistry analyzers. The ability to autoverify a high percentage of
results increases productivity and allows clinical laboratory staff to focus attention on
the small number of specimens and results that require manual review and

investigation.



Sonuclar her gecen gun aciklaniyor

*Completed questionnaires were received from 85 laboratories. Nearly all the laboratories reported
using the following seven verification criteria: internal quality control, instrument warnings, sample
deterioration, reference limits, clinical data, concordance between parameters, and verification of
results. The use of all verification criteria varied according to the type of verification (automatic,
technical, or medical). Verification limits for these parameters are similar to biological reference ranges.
Delta Check was used in 24% of laboratories. Most laboratories (64%) reported using autoverification
systems. Autoverification use was related to laboratory size, ownership, and type of laboratory
information system, but amount of use (percentage of test autoverified) was not related to laboratory

size.
—Current status of verification practices in clinical biochemistry in Spain.

Clin Chem Lab Med. 2013 Sep;51(9):1739-46.

*The whole passing rate of autoverification was 82.0% and the manual intervention rate was 18.0%. The
highest passing rate of a single project was activated partial thromboplastin time (APTT), approximately 96.1%,
followed by prothrombin time (PT), approximately 95.1%, and fibrinogen, approximately 90.9%. The
turnaround time (TAT) was shortened by 31.8% (90 minutes vs. 132 minutes).

Clin Lab. 2014;60(1):143-50
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Fig 1. Auto-validation rates for different laboratories. The total auto-validation rate for all reports
from all of a laboratory’s knowledge bases is shown



HbAlc
2.8-4.8%
3.5 -57%
4.0-6.0%
4.0-6.0%
4.0-6.0%
4.0-6.0%
4.0-6.2%
4.0-6.2%
43-6.0%
4.8-5.9%
4.8-5.9%
4.8-6.0%
4.8-6.0%
4.8-6.0%
4.9-5.9%

ilk parametre
Referans Aralik — Klinik karar-Kritik deger

K
3.3-5.1 mmol/L
3.5-5.5 mmol/L
3.5-5.1 mmol/L
3.3-5.1 mmol/L
3.5-5.5 mmol/L
3.5 -5.5 mmol/L
3.5-5.1 mmol/L
3.3-5.1 mmol/L
3.2 - 5.5 mmol/L
3.7 - 5.5 mmol/L
3.5-5.5 mmol/L
3.5-5.1 mmol/L
3.5-5.1 mmol/L
3.5-5.1 mmol/L
3.5-5.3 mmol/L

3.7-4.9

CA
8.4-9.7 mg/dL
8.4-10.2 mg/dL
8.8-10.2 mg/dL
8.4 -10.5 mg/dL
8.3 - 10.6 mg/dL
8.6 - 10.0 mg/dL
8.4 - 10.2 mg/dL
8.8 -10.6 mg/dL
8.5-10.5 mg/dL
8.5-10.5 mg/dL
8.4-10.2 mg/dL
8.5-10.5 mg/dL
8.4 - 10.2 mg/dL
8.5-10.1 mg/dL
8.5-10.5 mg/dL

8.5-10.0

Ozarda et all, CCLM, 2014

TSH
0.27 - 4.2 ulUu/mL
0.27 - 4.3 pLU/m
0.27 - 4.2 ulU/mL
0.35 - 5.00 ulU/mL
0.27 - 4.20 plU/mL
0.3-4.2 ulu/mL
0.35-4.94 plu/mL
0.63 -4.82 plu/mL
0.27 - 4.2 ulUu/mL
0.27 - 4.2 ulU/mL
0.27 - 4.2 mU/L
0.27 - 4.2 miU/L
0.27 - 4.2 mIU/L
0.27 -4.2 ulu/mL
0.27 - 4.2 plu/mL

TUR
OZEL
DEVLET
DEVLET
OZEL
OZEL
OZEL
OZEL
OZEL
OZEL
OZEL
OZEL

UNIVERSITE
UNIVERSITE
UNIVERSITE

OZEL



Referans Aralik secimi, algisi: hala énemli bir sorun ?

Analit | Unite Referans Aralik
Erkek+Kadin Erkek Kadin
TP g/dL 6.6-8.2
ALB g/dL 4.1-5.0
UN mg/dL 8.0-20.0 6.0-18.0
UA mg/dL 3.7-1.7 2.8-5.8
CRE mg/dL 0.7-1.1 0.6-0.9
TBil mg/dL 0.22-1.3 0.16-0.93
DBil mg/dL 0.08-0.4
Na mmol/L 137-144
K mmol/L 3.7-4.9
Cl mmol/L 99-107
Ca mg/dL 8.5-10.0
P mg/dL 24-4.4
Mg mg/dL 1.9-2.7
GLU | mg/dL 70-105
TC-C mg/dL 123-247 124-228
TG mg/dL 49-297 41-203
HDL-C | mg/dL 31-61 38-75
LDL-C | mg/dL 58-165 51-151
Fe pgd/L 37-165 22-155
AST U/L 13-30 11-25
ALT uU/L 8-44 7-22
LDH u/L 126-222
ALP u/L 43-116 35-105
GGT U/L 11-57 7-24
CK u/L 48-227 34-131
AMY uU/L 34-119

Ozarda et all, CCLM, 2014



Eski sonuclar, Delta-Check ve
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Delta Check ve Referans degisim degeri

Son 5 glin i¢in

*Sodyum 3%

*Kalsiyum 7%

*Klor 4%

*Kreatinin >0.69 mg/dL i¢in % 15; <0.7 mg/dL igin 0.2
*Potasyum 14%

*Albumin 15%

*Magnezyum 21%

Referans Degisim Degeri
RDD =Z * V2 * J(CVA? + CVI?)

Z=1.96 means P=0.05
Z=2.58 means P=0.01 (dneriliyor)

Biyolojik varyasyonlarin belirlenmesi sorunu devam ediyor. Yenidogan,
cocuk, puberte, menapoz, ileri yas, hastalik vs



Delta check

5% - 200%:
Sodium 5%
Potassium 20%

Vit.B12, total thyroxine (TT4), and total
triiodothyronine (TT3) by 50%; (e)

there was no delta check for the C-reactive protein
(CRP) test when the test value was lower than 8 mg/L,

and the difference was 100% when the CRP test value
was higher than 8mg/L

the difference with the previous result was 200% for
test results lower than 0.5 ug/L, and 50% for test
results above 0.5 ug/L for Troponin |.

Shih et all Lab Medicine, 2011:12:668-73



Data collection

Delta Check

Data calculation
Former decision criteria

Inpatients data:
811,920 paired
samples for 5 weeks

(Outpatients data:
669,750 paired
samples for 5 weeks

CV (%) of ADD

Pearsan r between
ADD and time
interval

=

0.049 (I
0.052 {out)

New decision criteria

DD/RR

Pearson r between
ADD and time
interval

=

0.049 (In)
0062 (out)

Determination of
delta check methods

Application and
comparison with
previous study

Rate Rate
Diff Percent
ifference Change
Delta PDeltat
Difference Brcen
Change
CV {35) of ADD
121.63% (In)
105.06% fout)
Rate Rate
Difference |  ercent
Change
Delta PDe”at
Differance Brcen
Change
DI/ER_J

Inpatients
Outpatients
TACE
HD

0.2000/-0.2000 {Iny
01730501714 (outy

Ann Lab Med 2012;32:345-354




inpatients

outpatients

Delta value'

_ Delta value'
fest tem Lower limit Upper limit
Calcium -1.20 mg/dL 1.00 mg/dL
Glucose -51.80% 116.29%
Creatinine -33.33% 50.00%
Uric acid 207 mgdltday!  1.61 mgdL! day!
Cholesterol -36.18%/day 35.81%/day
Protein -1.70 g/dL 1.30 g/dL
Albumin -1.1 g/dL 0.8 g/dL
AST -66.34%/day 158.48%/day
ALT -16.13%/day 130.19%/day
ALP -34 68%/day 43.17%/day
T. bilirubin -50.00% 103.8/%
Phosphorus -1.8 mg/dL 1.7 mg/dL
BUN -06.73%/day 86.81%/day
D. hilirubin 174 mgdlt day'  1.83 mg dL! day!
Sodium -6.00 mEg/L 6.00 mEq/L
Potassium -1.00 mEg/L 1.00 mEg/L

Lower limit

Upper limit

-0.80 mg/dL
-40.31%
-22.22%

-0.08 mg dL day’!
-2.18 mg dL* day!
-0.04 g dL! day’!
-0.02 g dL* day?
-48.35%
-60.87%

-1.40%/day
-41.67%

-0.05 mg dL! day’

-1.66%/day

-3.17%/day

-5.00 mEg/L

-0.90 mEq/L

0.80 mg/dL
63.46%
33.33%

0.09 mg dL! day!
2.39 mg dL! day!
0.05 2 dL' day”
0.03 g dL* day*
88.40%
144.44%
1.69%/day
30.00%
0.05 mg dL! day
2.93%/day

4 49%/day

5.00 mEg/L

0.90 mEg/L

Ann Lab Med 2012;32:345-354
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Preanalytical
management

Recuisls

Recognition of
requisition from
health insurance

Postanalytical
management

Cost and merchandise
planning and control

system
(e.g. price for controls: ordering)

tayous i Pruning Web-based
- eoxuding Installation of master data Standards ndicsl rporing
(e.p analytes, pationt, foemmla) Customer relationship (manonal/imtermational) Controlsyt!em' of
Online database management (CRM) Safety standards i
of analytes Artifical intelligence (6. blometric regliaration Web-based Document management
* povamatytical voquisomenty support requisition sceurity cand o¢ key) data retrieval system (DMS)
(of uuvpler and paticot) (c.g- suggestion of analytes, Quality Archiving all documents
.aw-uu;:n;aw aaged diagnostics) - ok Bu - m:em{m
easurement nageme siness intelligence la management
X ”m"‘“ "“, rsbd Order entry and reporting with information of ¢.g.
p ;,d..m.. ,‘mrx and preanalytical Possibility of Acknowledgement the method and reference range
and alsemative materials... requirements documentation Method of of printed and
Sample pick up (of sample and patient) Trai - son transfered pages "
registration qualification systems ’ of billing
(of the sarmples and Connection of (far a certificate of competence Complele documentation Backup
Irnvapot bow) POCT systems i some ficlds) of changes and retrievals
by ueamEma Laboratory data
management
. Archivi
P2 ycurocie 8 Monitoring of Data preparation i
Sample delivery patient and assigment) analytical machines and presentation
(registration of the transport box) Connection of “misro assays
Optical character analysis instruments + gemcic saquénting Medical Reporting
recognition (OCR) Technical validation - ‘omic -]cm ) and different forms of
Sample registration fronsemmiieoigu medical reporting
(mansally or automatically. Input screen for External quality « camulative
according 10 sample material) control - graphic course
laboratory parts Charge documentation Linking to previous - structured data tranfsce
Registration of - elinical chemistry "
isition - microbiology . m" reports _
. ,,...,'::‘, - bloodissuereet bark Generation of Archiving of results, medical
- billing information - transfusion medicine Clnsoicial work lists reports and information
- et wpisation ity -pushology o Easy validation
with autom. i - ary
g, g - Sy rovlli Data transfer from Administration of and delta check
part of the lab, new technologies measured values Artificial intelligence
- scanning of te < NMR pported autovalidation
nq-mi.nn l‘nr: Distribution according - micr assays Input screen " .
- checking of order fre- to sample material - genetic sequencing eg for results
quency of spoc. analyles - of primary sample container - "omic’ sciences from hand places Transfer/Print of reports
- checking of the combs- - sample aliquoting for im-house testing - nanodugnots - paper based
nathon of the analytes - sample aliquoting for external lesting ~ electronscally
Preanalytical Analytical Postanalytical
phase phase phase

CCLM. 52, 11, Pages 225-30,2014
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Interferans gostergesi

B et | LIPEMIK IMDEKS HEMOLITIK iNDEKS IKTERIK
DEEZRE : «> A fhogs lwfeine oo 50 |ALT 50 |Kreatinin =20
Esd [f03mmm 1300 K Adk [Derma S
— = D Bilirubin =50 AST =h0 GGT =20
LIest | Bapce Klavwe | Korsol | Gisuniin | Bakserolon | Pastolos | Kan Barkas | Dder | — —
(e A4 [ - =] w0 Eree] 22T =500 D Bilirubin =50 Trigliserit =30
Materpsl |01 - Serum =] Erea | Albumin =10 |JLDH =h{
Ratani | 1006105 snm_Kemen =) pobia 0 Eel Mlkcalen Fosfataz =1000 |K =50
Harmel - - Erie
pr B Ew oot 1000 |Demir -80
Do, Do Amilaz 1000 |ck 100
Sos; DeBiemaz | Deliytime Taibi | = | 2 s =
B2 Sem Defigennz R SMS Ad | Entfl Kolesterol =1000 |GGT =100
13Goin Tester | 1408 Bimier | 15Acklaga] | 1BAghlama2 | 17| g =1000 luiec =200
1num.auaa. | zmﬁ_w | }l-nuHﬂad.n | 4Eriiiode | ElhaGng
| 2Direnci Mutas] Kreatinin = 1003 |Fosfor =300
' Demir 21000 |Cl, Ma =300
GGT =1000 | T.Eilirubin =350
Glukoz = 1000 |AML =500
HOL =000 JALP =500
LOH 1000 | Trigliserit =600
Orik Asit = 1000 |Total Protein =650
BUM =1000 | Kolesterol =700
Fosfor =100 |Kreatinin =750
Kalsiyum =000 | Albumin =000
UIBC = 1000 | Glukoz = 1000
Total Protein =1000 | Urik Asit = 1000
Trigliserit > 1000 |BUM = 1000
Potasyum 1000 | Kalsiyum = 1000
Klor, Sodyum 1000 JHDL =1200




[Kalite Kontrol V 3.5.0.4] - KECIOREN EGITIM VE ARASTIRMA HASTANES] - [Cihaz Test Kontrol Serum Son
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Normallerin ortalamasi - Median

I* Tenay Veri Ambari Uygulamalari

T arib sl e
Test Grubu: BIYOKIMYA, = M5
Bag 01.01.2001 = =
Test AGLIK KAH SEKERI = |2
Sor: 01.01.2012 =

_ Excel
Normal Degerlerler
" Her hastanin kendi normali
(& Sectigim dederer 70 100 Kapat

Referans Degier I Normallerin Ortalamasi | 1) Ortalama / Medyan @8 50L

Tarh Ortalama]  Medyan -
SGLIK AN SERER] 01.01.2011 a7.128 0.00
Hormallerin artslamas: 02.01.2011 86.41 0.00
Crtalama 02.01.2011 28.32 0.00
Medyan I 04.07.2011 8310 0.00
05.01.2011 28.91 0.00
05.07.2011 8a.27 0.00
07.01.2011 28.34 0.00
08.071.2011 87.33 0.00
09.01.2011 87.90 0.00
10.01.2011 8937 0.00
11.01.2011 2878 0.00
_ 12.01.2011 2947 0.00
=] 13.01.2011 83.28 0.00
£ 14.01.2017 29.25 0.00
= 15.00.2011 8757 0.0
i 16.01.201 8.3 0.00
g 17.01.2011 82,14 0.00
= 18.01.2017 8822 0.00
5 18.01.2071 8a.70 0.00
Ea 20.01.2011 25,98 0.00
21.01.2011 8a.73 0.00
22.01.2011 26.92 0.00
23012011 83.41 0.00
24.01.2011 83.09 0.00
25.01.2011 3862 0.00
26.01.2011 8a.81 0.00
27.01.2011 a7.83 0.00
28.01.2011 sa.82 0.00
28.01.2011 28.32 0.00
30.01.2011 82.00 0.00
31.01.2017 3862 0.00

01,02.2011 0.00 hd

Tath  [01.05.2003 ~ ] -[31.05 2008 ~| Test[BIDO0TE - ALBUMIN -]+ Tiim Kontrol &dlan [~
AKif Kontiol No - [~
Level [1-DIACON N =& [2-mlACONPI = [ Ee Hafta SonuDigla [~
don Yantemi [k Veri | Servisr Dila | | %bias [ ¥ an
Analiz  Histogram |
a4 B
24
14
1
4 heeen
2343 3.057 3171 3.285 3.339 3.513 3.627 3741 3855 3.989 4.083 4197 4.311 4.425 4.539 4,653 4767 3s4 3624 3707 373 3873 395 4033 412z 4205 4285 4301 4454 4537
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TAT icin islem suresine etkisi
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BMP CARDIAC TOX URINALYSIS

B Pre-autoverification 0O Post-autoverification

Clinical Chemistry, 2005 :52, 2406-2408



Kritik deger ve raporlanma

Kritik sonug¢larin onaylanmasi,
yorumlanmasi onemlidir

Don't
Raporlarken hatali sonug

olmadigindan emin olmasi gerekir. PAN‘“‘-

Kritik deger dogrulanirsa testi | —
isteyen klinisyenin bilgilendirilmesi.

LBYS tek ¢ozumdur




Kritik Degerlerin otomatik bildirim

o

Test Critical values (n) Patients (n) Frequency (%) Value (mean £ 5D)
Potassium <2.8 mmol/L 98 42 49 261 £ 02
Potassium =6 mmol/L 28 19 14 6.7 £ 06
Magnesium =0.5 mmol/L 17 10 85 043 £ 0.1
Sodium =160 mmol/L 12 5 6 170.16 +£ 69
Prothrombin Time, INR =4.5 11 6 55 578 £ 29
Platelets <10 - 10°L 9 4 45 844 +03
Sodium <120 mmol,/L 7 5 35 1186 £ 18
Calcium =3.53 mmol/L 6 3 3 376 £ 02
Calcium <1.63 mmol/L 3 2 15 144 + 0.2
Calcium, free <0.8 mmol/L 3 2 15 0.77 £ 0.01
Calcium, free =1.54 mmol/L 3 2 1.5 1.18 £ 0.2
Digoxin =2.8 nmol/L 2 1 1 415+ 03
Hemoglobin <60 g/L 1 1 0.5 ND

Total 200 102 100

Acute Kidney injury

Cancer

Malabsorption and diarrhea
Chronic Kidney disease
Cardiac dysrhythmias
Sepsis

Cardiac failure

Acute or sub-acute intestinal obstruction
Pathologic bone fractures
Hepatic failure

Ischemic diseases

Pneumonia

Liver transplant

Chronic diffuse lung diseases

Piva E, Pelloso M, Penello L, Plebani M.

Laboratory critical values: Automated notification
supports effective decision making.

Clin Biochem 2014;47:1163-8

Laboratory defined critical value limits: How do
hospital physicians perceive laboratory based critical
values?

Clinical Biochemistry, 42:9:2009, 766—770

Acute respiratory failure
Post-surgical infection
Pancreatitis
Hyperparathyroidism
Brain disease P P I PP
o 1 2 3 4 5 6 7 8 9 10 11 12 13

Cases number




Otomatik Onam

e Her sonug icin islem tutarhiligini saglanir

* Turn-around time kisalir (6zellikle normal
veya kriterlere uygun sonuglar igin)

* Kritik degerlerin ulasim siieci hizlanir

e Uzmanlarin ve teknik personelin zaman
kullanimi etkinlesir

* Problemli ve kritik sonuclara odaklanma
saglar
* Yanlis onam orani azalir

e Serum indeks ile ornek kalitesi
degerlendirilir

* Cok genis verilerin uygun zamanda
degerlendirilmesi saglanabilir

Autoverification of Clinical Laboratory Test Results; Approved Guideline (AUTO10-A). Clinical and
Laboratory Standards Institute (CLSI), Wayne, PA, USA, 2006.



Uzmanlarin tepkileri

Kizginhk, korku, karisikhik

Inkar (O ¢alismaz)

Meydan okuma

Pasif kabul edis

Arastirma, gliven, kabul etme ve gelistirme

2\
Nasil gelistirebilirim? ( (4
P
Bu siiregte nasil aktif rol alirrm? S
Nasil daha iyi algolaritmalar olusturabilirim? , \
—
—

Frank Polito, Dartmouth Medical Center



Sonuc olarak

Laboratuvar uzamani gorev tanimi ve egitim igeriginin degisiyor
Hizl degisime teknolojik ve bilisimsel adaptasyonumuz gerekli
LBYS ve ekin kullanimi ¢ok onemli

Etkin algoritmalara gereksinim var. En basit kullanimi bile etkin

Ortak kalite gereksinimleri ve indikatorler lilke capinda
olusturulmali uygun algoritmalar gelistirilmeli

Ortak calisma kultliriini artirmak zorundayiz
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