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TOPLAM ANALITIK HATA VE OLCUM
BELIRSIZLIGININ KLINIK LABORATUVARLARDA
KULLANIMI

Kiibranur UNAL!

GIRIS

Klinik laboratuvar testleri hastaliklarin tani, tedavi ve takibinde ¢ok 6nemli
bir yer tutmaktadir. Bu nedenle klinik laboratuvarlarin miimkiin olan en yiiksek
kalitede hizmet vermesi beklenir. Saglik kuruluslarina bagvuran kisilerin biiyiik
bir kismina laboratuvar testi yapilmaktadir. Laboratuvar hatalari; yanlis taniya,
yanlis tedaviye, gecikmis taniya ve zaman kaybina yol a¢tig1 i¢in klinik laboratu-

varlarin uluslararas: standartlarda kaliteli ve dogru sonuglar vermesi hedeflenir
(Howanitz, 2005).

Klinik laboratuvarlarda toplam kalite yonetimi kapsaminda analitik perfor-
mans degerlendirmesi 6nemlidir. Analitik performans degerlendirmesinde Top-
lam Analitik Hata (TAH) ve/veya Ol¢iim belirsizligi kullanilabilir. TAH bir test
sonucuna yansiyan rastgele ve sistematik hatalarin toplami seklinde ifade edil-
mektedir. Ol¢ctim belirsizligi ise elde edilen test sonucunun gergek degerinin bu-
lunabilecegi deger araligini tanimlamaktadir (JCGM 100, 2008). Klinik labora-
tuvarlarda verilen hasta test sonuglarinin gergek degeri tam olarak yansitmadig:
ve Ol¢iilen biiyiikliik i¢in atfedilen yaklagik bir deger oldugu artik bilinmektedir.

Giintimiizde TAH ve 6l¢iim belirsizliginin analitik kalite hedeflerine uygunlu-
gunun degerlendirilmesinde Toplam Izin Verilebilir Hata (TEa) limitleri ile kar-
silagtirilmasi yaygin bir sekilde kullanilmaktadir. TEa hem kesinlik (rastgele hata)
hem bias (sistematik hata) i¢in tek bir 6l¢iimde ya da tek bir test sonucunda ka-
bul edilebilir limitleri belirleyen analitik kalite spesifikasyonudur (CLSI C24-A3,
2006). Laboratuvarin her bir test icin hesapladigi TAH degerinin kriter olarak ka-
bul edilen TEa degerlerinden diisiik olmasini hedeflenmelidir (Carl&ark., 2012).
Ancak son zamanlarda, Ol¢iim Belirsizliginin uygunlugunun degerlendirilme-
sinde TEa Limitleri ile karsilagtirmanin metodolojik olarak uygun olmadig ileri
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Sekil 3. TAH ve Olgiim Belirsizligi hesaplama modelleri

TAH ve ol¢tim belirsizliginin analitik kalite hedeflerine uygunlugunun deger-
lendirilmesinde yaygin olarak TEa limitleri kullanilmaktadir. Ancak TEa hesap-
lanirken farkli veri kaynaklar1 kullanilmasindan (Biyolojik Varyasyon, State of
the art) ve hesaplama yontemlerindeki farkliliklardan dolay: farkl: limit dnerileri
vardir. Bu sebeple 6lgiim belirsizligi metodolojisine uygun analitik kalite hedefi
olarak klinik laboratuvarlar icin yeni bir analitik kalite spesifikasyonu olan ‘Ol-
¢iim Belirsizligi Izin Verilebilir Limitlerinin kullanilmasinin uygunlugu DGKL
tarafindan Milan Konsensiisiinde sunulmustur.

Klinik laboratuvarlarda analitik performans degerlendirilmesi yapilirken hem
oOlgiim belirsizligi hem de TAH1n kendine gore avantaj ve dezavantajlar1 mevcut-
tur. Teshis belirsizligi ile bas edebilmek adina her iki yontemin de yeterince ge-
listirilmesi gerekmektedir. Bununla birlikte analitik performans degerlendirilme-
sinde her iki yontem de birbirini tamamlayan ve sik kullanilan yontemler olmaya
devam etmektedir.

KAYNAKCA

Biswas S S, Bindra M, Jain V, Gokhale P. (2015) Evaluation of Imprecision, Bias and Total Error of
Clinical Chemistry Analysers. Ind J Clin Biochem, 30(1):104 - 108.

Burnett D. A . (2013) Practical Guide to ISO 15189 in Laboratory Medicine. London, ACB Ventures
Publications,

Burnett, D., Ceriotti, E, Cooper, G., et al. (2010) Collective opinion paper on findings of the 2009
convocation of experts on quality control. Clinical chemistry and laboratory medicine, 48(1),
41-52.

Carl A. Burtis, PhD; Edward R. Ashwood, M.D. and David E. Bruns, MD (Ed.). (2012). Tietz Text-
book of Clinical Chemistry And Molecular Diagnostics (5th Edition). USA.: Saunders, an im-
print of Elsevier Inc.

CLIA (1992) Requirements for Analytical Quality. ((24/06/2019 tarihinde https://www.westgard.
com/clia.htm adresinden ulagilmistir).

-112 -



Giincel Biyokimya Calismalart 11

CLSI C24-A3 (2006) Statistical Quality Control for Quantitative Measurement Procedures: Prin-
ciples and Definitions. (24/06/2019 tarihinde https://clsi.org/media/1365/c24ed4_sample.pdf
adresinden ulagilmistir).

EP05-A3 (2014) Evaluation of precision performance of quantitative measurement methods.
(24/06/2019 tarihinde https://clsi.org/media/1438/ep05a3_sample.pdf adresinden ulasilmistir)

EP09-A2 (2002) Method comparison and bias estimation using patient samples. (24/06/2019 ta-
rihinde  http://www.zxyjhjy.com/upload/attached/file/20170406/20170406155102_6304.pdf
adresinden ulagilmistir)

EP21 (2016) Evaluation of Total Analytical Error for Quantitative Medical Laboratory Measurement
Procedures. (24/06/2019 tarihinde https://clsi.org/media/1427/ep21led2_sample.pdf adresin-
den ulagilmigtir)

Eurochem / Citac Guide (2007) Use of uncertainty information in compliance assessment.
(24/06/2019 tarihinde https://www.eurachem.org/images/stories/Guides/pdf/Interpretation_
with_expanded_uncertainty_2007_v1.pdf adresinden ulagilmistir).

Haeckel R, Wosniok W, Gurr E, Peil B. (2015a) Permissible limits for uncertainty of measurement in
laboratory medicine. Laboratory Medicine, Clin Chem Lab Med, 53(8):1161-71

Haeckel R, Wosniok W, Streichert T. (2015b) Optimizing the use of the ‘state-of-the-art’ performan-
ce criteria, Clin Chem Lab Med, 53(6):887-91

Howanitz PJ. (2005) Errors in laboratory medicine: practical lessons to improve patient safety. Arch
Pathol Lab Med, 129(10):1252-1261.

ISO 15189 (2012) Medical laboratories—requirements for quality and competence. Geneva, Inter-
national Organization for Standardization.

ISO 5725 (1994) Accuracy (trueness and precision) of measurement methods and results.
(24/06/2019 tarihinde https://www.sis.se/api/document/preview/611331/ adresinden ulagil-
migtir)

JCGM 100 (2008). Evaluation of measurement data — Guide to the expression of uncertainty in
Measurement.(24/06/2019 tarihinde https://www.bipm.org/utils/common/documents/jcgm/
JCGM_100_2008_E.pdf adresinden ulagilmistir.

JCGM 200 (2012) International vocabulary of metrology — Basic and general concepts and asso-
ciated terms. (24/06/2019 tarihinde https://www.bipm.org/utils/common/documents/jcgm/
JCGM_200_2012.pdf adresinden ulagilmistir)

Kallner A. (2016) Is the combination of trueness and precision in one expression meaningful? On
the use of total error and uncertainty in clinical chemistry, Clin Chem Lab Med, 54(8):1291-7

Krouwer JS. (2003) Critique of the Guide to the expression of uncertainty in measurement method
of estimating and reporting uncertainty in diagnostic assays.Clin Chem, 49(11):1818-21

Lee JH, Choi JH, Youn JS, Cha Y], Song W, Park A]J. (2014) Comparison between bottom-up and
top-down approaches in the estimation of measurement uncertainty. Clin Chem Lab Med.
53(7):1025-32.

Magnusson B, Naykki T, Hovind H and Krysell M. (2012) Handbook for Calculation of Measure-
ment Uncertainty in Environmental Laboratories. Oslo, Nordic Innovation.

Oosterhuis WP, Theodorsson E. (2016) Total error vs. measurement uncertainty: revolution or evo-
lution. Clin Chem Lab Med, 54(2):235-9.

Oosterhuis, W. P. (2011). Gross overestimation of total allowable error based on biological variati-
on. Clinical chemistry, 57(9): 1334-1336.

Panteghini M, Sandberg S. (2016) Total error vs. measurement uncertainty: the match continues.
Clin Chem Lab Med, ;54(2):195-6.

Ricos C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jimenez CV, Minchinela J, Perich C,
Simon M. (1999) “Current Databases on Biologic Variation: Pros, Cons and Progress.” Scand J
Clin Lab Invest, 59(7):491-500.

RiliBAK (2015) German Guidelines for Quality. (24/06/2019 tarihinde https://www.westgard.com/
rilibak.htm adresinden ulagilmistir.)

-113-



Giincel Biyokimya Calismalart 11

Sandberg, S., Fraser, C. G., Horvath, A. R,, et al. (2015). Defining analytical performance specifi-
cations: consensus statement from the 1st Strategic Conference of the European Federation
of Clinical Chemistry and Laboratory Medicine. Clinical Chemistry and Laboratory Medici-
ne, 53(6):833-835

Sciacovelli L, Zardo L, Secchiero S, Plebani M. (2004) Quality specifications in EQA schemes: from
theory to practice. Clin Chim Acta, 346:87-97.

T.C. Saglk Bakanlhg: (2016) Izin Verilen Toplam Hata Sinirlari. (24/06/2019 tarihinde https:/
dosyamerkez.saglik.gov.tr/Eklenti/2581,genelge-201618izin-verilen-toplam-hata-sinirlaripdf.
pdf?0 adresinden ulasilmistir).

T.C. Saglik Bakanlig1 (2016) Saglikta Kalite Standartlar1 (SKS). (24/06/2019 tarihinde https://dos-
yahastane.saglik.gov.tr/Eklenti/7273,sks-saglikta-kalite-standartlari-2pdf.pdf?0  adresinden
ulagilmgtir).

Theodorsson, E., Magnusson, B., & Leito, I. (2014). Bias in clinical chemistry. Bioanalysis, 6(21):
2855-2875.

TURK Akreditasyon Kurumu (2016) Laboratuvar Akreditasyonu Nasil Gergeklestirilir. (24/06/2019
tarihinde http://www.turkak.org.tr/turkaksite/kurumsalbirimlerlabakrdbskligi_1.aspx adre-
sinden ulagilmistir).

Westgard JO, Carey RN, Wold S. (1974) Criteria for judging precision and accuracy in method de-
velopment and evaluation. Clinical Chemistry, 20(7):825-33.

Westgard JO. (2016b) Useful measures and models for analytical quality management in medical
laboratories, Clin Chem Lab Med, 54(2): 223-233.

Westgard S (2016a) Comparing Verdicts from Different Goals, Models, and Specifications.
(24/06/2019 tarihinde https://www.westgard.com/goal-verdict-comparisonl.htm adresinden
ulasilmigtir).

-114 -



