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ICERIK

‘Referans Araliklari
Pediatrik grupta
*Ayricaliklar, zorluklar
*Calismalar

Kritik (panik) degerler
Pediatrik grupta
Farkliliklar
*Calismalar
-Ulkemizde ve yurtdisinda uygulamalar



Referans Araliklarin Onemi
Klinik Laboratuvarlar

ISO 15189 Klinik Laboratuvarlar — kalite ve yeterlilik igin
gereklilikler

5. Teknik gereklilikler

5.5.5 Biyolojik referans araliklari periyodik olarak gozden gegirilmeli

Populasyona uygunlugu kontrol edilmeli

Gerekirse dizeltici faaliyet

International Organization for Standardization. Medical Laboratories-Particular
Requirements for Quality and Competence ISO 15189. Geneva: ISO, 2007




REFERANS ARALIKLARI

Tipta en gok kullanilan karar verme aracidir

Horne PS and Pesce AJ. Reference Intervals. Clin Chim Acta, 2003

v'Glvenilirliklerini ve kullanimlarini arttirmak icin
IYI TANIMLANMIS REFERANS ARALIKLARI

v'Uygun yontem secimi ve STANDARDIZASYON




Referans Bireyler

Referans Populasyon

=

Referans Ornek Grup

|

Referans Degerler

l

Referans Dagilim Bir kisiden
l Karsilastirma  [EeEKEell=g
degerler

Referans Sinirlar

l

Referans Arahklar

Solberg HE. IFCC. Approved recommandation on the theory of reference values. Part I. The concept of
individuals for the production reference values. Clin Chim Acta 1987;165:111-8




Cocuklarda Referans Araliklari

«Cogu zaman ¢ocuk hastalarda eriskin referans araliklari
kullanilmakta; Yanhs tani ihtimali

Cocuklardan numune alimi zor ve zahmetli; Etik problem

Cihaz ve metod degisikliklerine ait bilgilerin yenilenmesi
daha nadir; Literatir bilgilerinin kullanimi daha yaygin




I. ASAMA

Populasyona Dayal Referans Aralik Belirleme

Ornekleme
(" Direkt (" Indirekt )
Hastaneye basvuran
Sadalikli birevlerd bireyler
aghkh bireylerden Klinik bilgi
U¢ dederlerin
eliminasyonu

\_ v \_ y

Solberg HE. IFCC. Approved recommandation on the theory of reference values. Part IILI.
Clin Chim Acta 1988; 177:51-12




IT. ASAMA

Referans
Bireylerin
Secimi

©

(" Priori { Posteriol iR

Ornek
Ornekler toplama/analizden
toplanmadan 6nce sonra karar verme
iyi tanimlanmis
kriterler

i J \ y

Petit Clerc, Solberg HE. IFCC. Approved recommandation on the theory of reference values. Part IT.
Selection of individuals for the production reference values. Clin Chim Acta 1987; 170:53-12




IFCC Direkt Yontemi onermektedir, ancak
maliyetler ve zorluklar g6z 6nine alindiginda
-6zellikle pediatrik ve geriatrik gruplarda-

Indirekt yontemler de kullanilabilir,
- Clin Biochem Rev Vol 29 Nov 2008




W Preanalitik Evre

Standardizasyon

Metodolojik Faktorler

Bireyin Hazirligi  Ornegin Alinmasi  Ornegin Hazirlanmasi

*Alinma Saati
*Turnik 1
« Achk, Tokluk - KH - ‘Laboratuvara Ulasim
. Postiir .
* llag Kullanimi P eaulanlar *Santrifugasyon
‘Fiziksel Aktivite g -Saklama
‘Aletler
‘Hemoliz

Ceriotti F. et al. Referance Intervals: the way forward. Ann Clin Biochem, 2009




Pediatrik Referans Araliklarinin (RA) Belirlenmesi

Preanalitik
*YASA 0zgil RA*
Cinsiyete 6zgll RA
*BMT g6z 6niine alinarak RA
*Tanner evrelemesine (1,2,3,4,5) bagli RA
Etnik gruplara 6zgil RA
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Cocukta Referans Araliklari-Zorluklar

Preanalitik

- Orneklerin eldesi zor

* Kapiller ornek

* Yetersiz ornek
Antikoagulanlarla dilue ornek




Analitik Evre

*Analitik metodolojilere gore RA

Analitik degiskenler; Kalite kontrol ve Analitik performans




Analitik Evre

> Kalite Kontrol

- Calisma dncesi ve sonrasi kalite kontrol materyallerinin 6lgimd

» Referans dl¢cim sistemleri
—Referans materyallerin hazirlanmasi ve 6lgllmesi
—Referans 6lglim yontemlerinin uygulanmasi
—Referans ol¢lim laboratuvarlarinin tanimlanmasi

_ -International Organization for Standardization. In vitro diaghostic .
medical devices Measurement of quantities in biological sample- Metrological traceablity

of values assigned to calibrators and control materials. Geneva; ISO 2003 (EN ISO 17511: 2003)

-International Organization for Standardization. In vitro diagnosticmedical devices
Measurement of quantities in samples of biological origin- Metrological traceablity of
valuesfor catalytic concentration of enzymes. Geneva; ISO; 2003 (EN ISO 18513:2003)




Cocukta Referans Araliklari-Problemler

*Analitik
* Yetersiz ornek;
»Pediatrik tiplerden direkt ¢alisamama
»Otomatize sistemler igin gereken volumu saglayamama
»Anormal sonuclari tekrar edememe

* Neonatal 6rneklerde bulunan bilirubin, lipidler, HbF




ITI. ASAMA

Hesaplama
Yontemi

©

ﬁon-parametri ( Par'amefr'ik\
Dagilim Gaussian Normal (Gaussian)
degilse Dagilim

\_ v \_ J

Solberg HE. IFCC. Approved recommandation on the theory of reference values. Part V. Statistical

170:513-32



Non-Parametrik Yéntem

En az 120 6rnek toplanmasi

Uc¢ degerlerin cikartilmasi (Dixon kural)

795 merkezi alan temel alinarak RA hesaplanmasi
790 GA hesaplanmasi




Postanalitik Evre

Hasta AB-LBS (1)

14 yas, kiz, BMI:26, TE 4
C Hormonu

Laboratuvar Sonucu

@s’ra AB \

Tarih: 30.11.2011
Ornek no: (00900)
Kimlik no: (4365789076)

Sonug¢

(ormon C: 200 [15-40] mmol/L /




Postanalitik Evre

Hasta AB-LBS (2)

14 yas, kiz, BMI: 26, TE 4
C Hormonu

Laboratuvar Raporu

Tarih: 30.11.2011
Ornek no: (00900)
Kimlik no: (4365789076)

Sonug
Hormon C: 200* [10-250 ] mmol/L

*BMI'e gore RA;
BMI« 25; [40-150]; BMI 25-26: [15-180 ] BMI > 26: [20-90]

*TE'ne gore RA;
Ql [60-200 ]; 2: [56-180 ], 3: [20-300 ]: 4: [26-40 ]; 5: [5-10 ] /
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Klinik Laboratuvarda Referans Araliklarin
Tanimlanmasi, Belirlenmesi ve Validasyonu

(C28-A3) Kilavuzu (CLSI, IFCC)

* Bazl analitler icin karar sinirlarinin kullanimi (glukoz,
kolesterol, neonatal bilirubin , HbAlc, trigliserit)

* Non-parametrik hesabinda her bir grup igin (cinsiyet,
as aralign) dogru segilmis minimum 120 referans
Eireyden ornek alinmasi gerektigi



C28-A3

120'den az 6rnek bulundugunda (pediatrik®)

60 veya 20 tane referans bireyden alinan 6rnek ile
baska bir laboratuvar tarafindan validasyonu

» Glglu istatistiksel yontemler ; Robust Metodlar

Cok sayida referans ornek toplamak igin ¢cok
merkezli ¢calismalarin yapilmasi



Pediatrik Referans Araliklari Calismalar

*Amerika: National Children's study /AACC PRRC (Pediatric
Reference Range Committee)

Amerika: CHILDx ARUP

*Kanada: CALIPER Project (Canadian Laboratory Initiative
Pediatric Reference Intervals)

‘Ingiltere: Pathology Harmony




National Children's Study

*Amerika'da 100.000 gocuk dodum dncesinden 21 yasina kadar takip,
0-21 yas araliginda 6rneklerinin alinmasi

*Annenin hamilelikte takibi (diyet, cevre, stres, kimyasallara maruz
kalma)

NCS Project; Steroidlerin (Kortikosteroidler, androjenler,ostrojenler) ve
aminoasitlerin ¢cocukluk gelisim déneminde referans araliklarinin belirlenme




Clin Biccherm Bev Vol 22 Movember 2008

Review Article

Closing the Gaps in Paediatric Reference Intervals:; The CALIPER
[nitiative

Kareena Schnabl, Man Khun Chan, Yanping Gong, *Khosrow Adeli

Clinical Biochemistry Division, Department of Pediatric Laboratory Medicine, The Hospital for Sick Children, University of
Toronto, Toronto, Ontario, M3G 1X8, Canada.

*For correspondence; Professor Khosrow Adeli e-mail; khosrow.adeli@sickkids.ca




Abbott Diagnostica Roche Diagnosticsa 2::::;:;?“'
Architect ciB2Z00 Cobas 6000 (Fusion 5,1)
JeseRmeedt)
e R D Ao MNIST SRM 915 MNIST SRM 90906 MNIST SRM 8155
(Coulometric Titration) (ID/MS) (Flame AAS)
Methodology Arsenazo C-cresolphthalein complexone Arsenazo I
Reference intervals
012 months F:25-28 M:23-2.8 F:229-3.08 M:1.91-2.93 <1 month: 2.00 - 2.75
1-5 years 23-28 F:213-2.65 M:219 -2.77 Tmo-11 mo: 2147 -2.70
610 years 23-26 215-260 1-3years: 217 - 2.65
1-14 years 22-28 215-2.60 24 vyear: 2.19 - 2.60
15-20 years 22-28 215-2.60
e =
Standardisation MNIST SRM 909 and 914 (IDMS} IDMS r::fﬂ‘rszM e
Methodology Kinetic Alkaline Picrate Enzymatic Enzymatic
Reference intervals
212 months 302 -47.7 15.7 -351 <8 days: 18 - 88
1-5 years 309-52.2 164 -43.0 T days - 60 days: 10 - 56
610 years F:358-605 M:45.7-632 258 -55.3 2 months - 5 years: <36
1-14 years F:459-70.0 M: 463 -72.2 204 -721 6 -9 years: =53
15=-20 years F:51.3-8019 M:53.7 -892.2 F.386-8419 MM: 356 -856 10 =13 years: <79
14 years: <98




Worldwide useful reference intervals in
clinical enzymology: results from a
multicenter study

Ferruccio Ceriotti
Chair IFCC Committee on Reference

Intervals and Decision Limits
Diagnostica e Ricerca S. Raffaele,
Milano, Ttaly

IFCC, Innsbruck, June 2009
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ALP males
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8340: Alkaline 8340: Alkaline

Phosphatase, Serum Phosphatase, Serum
Males FeTales 1693701
. 149- ears: 169-
4 years: 149-369 U/L 5 ;ear's: 162-355 U/
D years: 179-416 U/L 6 years: 169-370 U/L
6 years: 179-417 U/L 7 years: 183-402 U/L
7 years: 172-405 U/L 8 years: 12%2 Zlg(B) Bjt
. 169- ears:
SY"‘“"SZ 0L U/ 10/years: 215-476 U/L
years: 175-411 U/L 11 years; 178-526 U/L
10 years: 191-435 U/L 12 years: 133-485 U/L
11 years: 185-507 U/L %131 years: %(3) ggg lel:
. 185 ears: 153-
ig ol igg 222 8;" 15 zear's: 75-274 U/L
years: 182-587 U/L 16 years: 61-264 U/L
14 years: 166-571 U/L 17-23 years: 52-144 U/L
15 years: 138-511 U/L ig-gg years: gg-?goudl/l
. 102- -50 years: 39-
by care: 2%23‘1‘17U%L 51-55 years. 41-108 U/L
i s - 56-60 years: 46-118 U/L
18 years: 52-222 U/L 61-65 years: 50-130 U/L
> or =19 years: 45-115 U/L > or =66 years: 55-142 U/L

/ /Www.mayom

info/p




... TSH

18,00

Cinsiyetler arasi fark yok

16.00 o

v TSH Yasla azalyor

Age n percentiles

2.5 10 25 50 75 90 97.5
0 - | months 22 0.70 1.00 .78 5.03 9.34
|-12 months 42 [1.12] 153 .88 2.85 443 6.81 8.2l
|-5 years 118 .80 130 .78 2.70 3.70 4,80 6.26
6-10 years 315 0.80 120 .70 2.30 3.10 3.80 5.40
| 1-14 years 355 0,76 110 .60 | 2.80 3.60 4.6
|5-18 years 213 0.50) 0.94 .30 1.70 2.35 3.30 4.33]

BMC Endocrine Disorders 2008, 8:15



113 Parimale

10,00 Fr

2.00 4

8.00 -

7.00 4

6.00 4

T3 [pmidiL]
FT4 [pemiodL]

SO0 1.
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3.00 4

300 : : : A - - - . .
0 - 1 menths 1 - 12months 1 - & poars 6 - 10 ymars 11 - 14 years 15 - 15 yearz Q-1 months 1~ 12 manths i 5years G- 0 years 11 - 14 years 15 - 15 years

Cinsiyetler arasi fark var (erkekte median Cinsiyetler arasi fark yok
degder daha yiiksek)

FT3 yasla azalyor FT4 yasla azaliyor




Pediatric
Reference

"Childen are not Little Adults”
Steven J. Soldin



Referans Aralik Calismalari

IFCC biinyesinde yer alan Referans Araliklari
Komitesi (C-RIDL) tarafindan gergeklestirilen
Referans Araliklar: Belirleme Calismasi

Amerika (Mayo Clinic, ARUP Lab.)
‘Ingiltere (Leeds, Belfast)

«Japonya (Yamaguchi Universitesi)
*Tiirkiye (Bursa, Uludag Universitesi)



Planlanan Calismalar

KARADEHIZ

AKDENiZ

*Cok Merkezli Calisma; Eriskinlerde (18-80 yas) Biyokimyasal
Parametrelerin Referans Araliklarinin Belirlenmesi; Ulusal
Referans Araliklarini Belirleme Calismasi (Eriskinlerde)

*Katilan merkezlerde Cross Check Calismasi




Planlanan Calismalar

KARADEHIZ

AKDENiZ

*Cok Merkezli olarak Cocuklarda (0-18 yas) Biyokimyasal
Parametrelerin Referans Araliklarinin Belirlenmesi Ulusal
Referans Araliklarini Belirleme Calismasi (Cocuklarda)




Kritik (panik) deger

*Hayat1 tehdit edecek bir durumu isaret eden, hastanin

yasamini stirdirebilmesi igin acil miudahale gerektirebilen
laboratuvar sonucu

Lundberg GD. When to panic over an abnormal value? Med Lab Obs, 1972

v'Parametre bazinda mortalite istatistikleri temel alinir
vIstatistiki yontem; Ekstrem un-likelihood

v'Oneri; laboratuvar uzmanlari, klinisyenlerle konsensus




Kritik deger bildirimi
Gecikme olmadan uygun midehalenin yapilabilmesi igin;
v'kritik deger listesi esas alinarak, hastayla ilgili kisiye
mumkin olan en kisa siire icerisinde
v'belirli bir prosediir dogrultusunda (kritik deger bildirim
prosediru) bildirilmelidir

v'LBS verileri temel alinir,

v'Telefon ile hastanin adi okunur ve geri okunur, hastaya
6zqll olan numara ve kritik deger bildirilir




Kritik Performans Kriterleri
Postanalitik Siiregler

KALITE iINDIKATORLERI

Testlerin sonuglandirilma siiresi

| -Kritik deger bildirme siiresi

-Sonuglarin transfer siiresi
Sonuglanmamis test orani




Kritik Degerler

CAP Akreditasyon Gereklilikleri /Laboratory Accreditation
Checklist. http://www.cap.org/apps/cap.portal. 2009

JCHAQ /2007 National Patient Safety Goals.
http://www.jointcommission.org/Patientsafety/2009

ISOEN 15189: 2007 /Medical laboratories: particular requirements
for quality and competence. 5.8.7

WHO /Patient Safety Solutions. http://www.who.int/patient safety
solutions/patientsafety/2008_field_review/en/ 2009

Kanada saglik bakimi girketleri

Tirkiye'de TC Saglk Bakanligi Performans Kriterleri




Clin Chem Lab Med 2011;49(2):167-176 © 2011 by Walter de Gruyter » Berlin » New York. DOI 10.15615/CCLM.2011.033

Review

Global trends in critical values practices and their
harmonization

Gerald J. Kost"** and Kristin N. Hale? Keywords: closed-loop electronic reporting and acknow-
ledgment: critical limits:; ISO; point-of-care; standard of care;

! Point-of-Care Technologies Center and Pathology and - S
visual logistics.

Laboratory Medicine, Pathology and Laboratory Medicine,
School of Medicine, University of California, Davis, USA
= UC Davis-LLNL Point-of-Care Technologies Center and

the Point-of-Care Testing Center for Teaching and Research Introduction
(POCT-CTR.), Pathology and Laboratory Medicine, School
of Medicine, University of California, Davis, USA The objectives of this paper are to identify and assess new

critical values practices that potentially can improve medical

*Akut tedavi gerektirecek test listesinin olusturulmasi (KDLT)

«Klinisyenlerle listenin ve degerlerin YAS GRUPLARINA GORE
uygunlugu igin konsensus saglanmasi

*Akreditasyon std., gereklilikleri (CAP, CLTIA, ISO, JCI ) uyarlarken,
ulusal uygulamalar ve ihtiyaglarla ortistirdlmesi, harmonizasyonu

si (10 dk)




Available online at www.sciencedirect.com

" ScienceDirect BIOCHEMISTRY

" BN

ELSEVIER Clinical Biochemistry 42 (2009) 1610 - 1615

A national survey on pediatric critical values used in clinical laboratories
across Canada

Yanping Gong *', Khosrow Adeli ***
on behalf of CSCC Pediatric Focus Group

* Department of Laboratory Medicine and Pathobiology, University of Toronto, Canada
® Clinical Biachemistry, The Hospital for Sick Children, University of Toronto, 335 University Avenue, Toronto, Ontario, Canada M3G 1X8
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Hastanmne
Hizrnet HHalite Standartlan

BiYOKIMYA LABORATUVAR HIZMETLERI

ééﬁvi 25
00 02 04 08 00 H Panik deger bildirim siirecine yonelik diizenleme bulunmalidir, 15
00 02 04 08 01 H Panik degerler belirlenmelidir.

00 02 04 08 02 H Panik degerler HBYS lizerinde tammlanmahdir.

00 02 04 08 03 H Panik deger tespiti durumunda HBYS iizerinde ¢alisam uyarici sistem

bulunmahdir,

S
=
i e
&
i
T

Panik deger sonuclan bildirilmeli,
0 Bildirimlerde; bildirimi yapan kisi, bildirim yapilan kisi, panik
deger sonucu, bildirimin yapildig tarih ve saat kayit edilmelidir.

00 02 04 08 05 H Laboratuvar calisanlarina panik degerler ve panik deger bildirimi ile
ilgili egitim verilmelidir.



CHEMISTRY

Test Report Name Age Critical Low | Critical High Units

Ammonia meg/dL
Ammonia <l yr meg/dL
Bilirubin Total, Serum <l yr mg/dL
Calcium, Total mg/dL
Calcium, lonized, Blood <l yr mg/dL
Calcium, lonized, Blood =1 yr mg/dL
Carbon Monoxide %
Creatinine, Blood/Plasma/Serum | day - 4 weeks mg/dL
Creatinine, Blood/Plasma/Serum 5 weeks - 23 mos mg/dL
Creatinine, Blood/Plasma/Serum 2yrs - 11 yrs mg/dL
Creatinine, Blood/Plasma/Serum 12 yrs - 15 yrs mg/dL
Creatinine, Blood/Plasma/Serum =16 yrs mg/dL
Creatine Kinase, Total ] U/L
FT4 (Free Thyroxine) <50 yrs >9, ng/dL
FT4 (Free Thyroxine) =50 yrs > 6. ng/dL
Glucose, Plasma/Serum <4 weeks =4 mg/dL
Glucose, Plasma/Serum >4weeks =4 mg/dL
Magnesium, Serum <1.0 =9.0 mg/dL
Osmolality < 190 =390 mOsm/Kg
Phosphorus <1.0 - mg/dL
Potassium <2.5 > 6.0 mM/L
Sodium <120 > 160 mM/L

h’r;fp:/ /www.mayomedicallaboratories.com/testcatalog/appendix/criticalvalues/index.html




HEMATOLOGY

Test Report Name Age Critical Low | Critical High Units
Activated Partial Thromboplastin Time, - > 150 sec
Plasma
Fibrinogen <60 - mg/dL
Hemoglobin 0-7 weeks <6.0 >24.0 g/dL
Hemoglobin >7 weeks <6.0 >20.0 g/dL
INR (International Normalizing Ratio) - >35.0
Leukocytes - >100.0 x10(9)L
Manual Absolute Neutrophil Count <05 - x10(9)/L
Neutrophils =05 - x10(9)/L
Platelets, Blood <40 > 1000 10(9)/L

hﬁp://www.mayomedicalIabor'a’ror'ies.com/‘res‘rca‘ralog/appendix/cr'i‘ricalvalues/index.h’rmI



COCUKLAR her
turld ihmal ve
iIstismardan
korunmali

ve onlar her
kosulda
yetiskinlerden daha
OZEL ELE
ALINMALIDIR.
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