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“yenidogan taramasi sadece bir
laboratuvar hizmetr degil; egitim,
takip, net tani, tedavi,

uzun donem yonetimi i¢ine alan
verl degerlendirilmesinin oldugu bir
sistemdir.



Yenidogan taramasi nedir?

6 kisimdan olusan bir sistem
Egitim, tarama, tani
takip, yonetim ve tedavi

Egitim / anne baba veya dogum yapacak annenin teshis
edilebilecek hastaliklar konusunda bilgilendirilmesi.

Laboratuvarda test etme / dogum sonrasi ¢gocuktan alinacak
biyolojik materyalin

Erken tesbit / klinik belirti vermeden once genetik defektin tesbiti

Diagnostic calismalar ve tedavi / genetik defektin tesbitini

_ takiben

Onleme / Mental retardasyon ve erken oliumun onlenmesi en
buyuk amacg




Bir bebekteki toplam kan hacmi
100-150 ml

Bir EDTAII hemogram tupu
2,50 mI=2500 puL

50 UL (Pku, nTsH,GePD)| S

ee
..... S

4 halka 200puL = PKU, nTSH, Total GAL, Serbest GAL
GAL1P, GALT , BIOTINIDAZ, G6PD,MSUD, CK,
TMS icin YETERLI




Ornek alinimi kolay

Analitlerin cogu stabil

Tasima basit

Saklamak kolay

Tam kan matriksi

Guvenli

Merkez laboratuvar teknolojisine uygun

Tam kan
Hematokrit
Buyukluk
Hacim




DRIED BLOOD SPOTS-DBS
KAGIDA EMDIRILMIS KAN ORNEKLERI

AYNI DOGRULUK VE TEKRARLANABILIRLIGI GEREKTIRIR



Kagida emdirilmis kan orneklerinin
Avantajlari

Ornek alinimi kolay
Analitlerin cogu stabil
Tasima basit
Saklamak kolay

Tam kan matriksi
Guvenli

Sentralize laboratuvar teknolojisine uygun



Topuk kani
toplanmasinda kalite
guvence

Filtre kagidinin kalite kontrolu

Yeni lot numaralarinda performans takibi
Gecmise donuk lot numaralarinin karsilastiriimasi

Gerekli performans kriterlerini karsilayip karsilamadiginin
L ENETRER]




Serum Hacmi 1/8” Punch basina (uL)

Schleicher and Schuell - Grade 903 Filtre
Kagidi

3.2 mm ye dusen serum hacmi
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Lot numaralarinin kronolojik takibi



DBS orneklerinde olcumu etkileyen
degiskenler, filtre kagidi ile ilgili
Uretim lot numarasinda homojenlik
Diger lot numaralari ile homojenlik
Uretici firmalar arasinda degiskenlik

Ornek almada degiskenlik



DBS orneklerinde olcumu etkileyen diger
degiskenler

Kagidin saklanmasi ve kullanimi
Ortamin nemi

Emdirilen kan hacmi

Emdirilen kanin hematokrit duzeyi

Kanin emdirilme suresi



DBS

* Filtre kagidi (Pamuk)
— Onayli S&S 903 Lot no..............

— Kan absorbsiyon spesifikasyonlari
« Hacim / mm?

— Hematokrit
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60% hematocrit @ rbc 40% hematocrit

plazma

2 kKisim




Kagida emdirilmis kan érnekleri
(DBS=dried blood spots) ! nch=254mm

1/8 inc=3,2 mm
3/16 inc=4,76 mm

1/4 inc=6,35 mm
Vol / inc? ‘ > ‘ > ‘
> >

NEDEN?7??

...............................................................................................................

8. .888888» d&: .mm:m. 08.8-808808.



DBS

- 1/8 <3/16 < 1/4
— |deali hangisi  ?
— Cevap: 1/8

— Ornek sarfi az , tekrar
koyma , ¢ift veya daha ¢ok
ornek calisma olanagi var

Gercek hayat




NCCLS Standardx
&‘Blood collection on Filter Paper for Neonatal
Screening Programs, Approved Standard”

LA4-A3, Vol. 17, No. 16

Authors:

W. Harry Hannon, Ph.D. October 1997

Blood Collection on Filter Paper For Neonatal Screenin
Programs; Approved Standard—Third Edition

James Boyle

Brad Davin

Anne Marsden

Edward R.B. McCabe, M.D., Ph.D.
Marion Schwartz, R.N., M.S.N.

George Scholl

Bradford L. Therrell, Jr., Ph.D.

Martin Wolfson _

Freda Yoder i @Z\rcas

W. Harry Hannon, Ph.D
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Robert Guthrie, M.D., Ph.D.

Basit, ucuz PKU tayini testi,
Guthrie testi 1960 I yillarda bulunmus
Yenidogan tarama konusuna ilk adim

30,000 bireyin mental retardasyondan
korundugu biliniyor.




Sponsored: National
Meeting on Tandem Mass
Spectrometry Use in

Newborn Screening
Madison, WI
September 10-11, 2001

Enhancing the Implementation
of Tandew Mass Spectrometry
for Newborn Screening Laboratories

September 1011, 2001
Marriott - Madison West
Madison, Wisconsin

Hosted btj the w Wisconsin State
: Laboratory of Hygiene




1960 pKy
Kongenital hipotiroidi
Biotinidaz eksikligi
Galaktozemi
GALT
G6PD
MSUD
CK
Homosistinuri
CAH
SCD (hemoglobinopatiler)
Metabolik tarama (acil karnitin profil ,aminoasid profil)

Mutasyonel analizler
2000



Amerika USD

51 farklh tarama programi var , zorunlu testler
PKU

CH

GAL

Bir kisim bolge 40 hastalik tararken bazilan 8 in altinda test tariyor.
CH dunyada gorulme sikhg : 1/3.000

AMERIKA

Kubada : 1970 tarama baslangici

Costa Rica da: 1990 tarama baslangici

Guatemela: 1986

Uruguay: CH, ve PKU

Argentin & Brazilya: bazi bolgeler genis tarama , bazi bolgeler kisith , kanun yok
Kolombiya, Ekvator, Paraguay, Peru, Venezuela: yeni bagslangi¢c asamasindalar



ASYA

Ekonomik ve sosyal kosullar kotu
JAPONYA %100

PKU, MSUD, HCY, GAL, CAH
Bazi bolgelerde MS/MS

TAIWAN
CK, PKU, HCY, GAL, CAH, G6PD

SINGAPUR, HONG KONG
CH, G6PD

KOREA

PKU, CH 1991



AVRUPA

Avrupa konseyinde 46 ulke var,
PKU, CH, BIO, CAH, GAL

CF, MCAD
+

MS/MS (Almanya, Hollanda, Belgika)
TURKIYE (Saghk Bakanhg)

1/3.000 -1/4.500 PKU 1.481.000 dogumun %59 taraniyor; recall %5 PKU ig¢in Guthrie testi
1/2600 CH

63.000 ilk 5 yas 6lum, 48.000 (0) yas grubu 28.000 neonatal
Bunun %52 si 1. gun oluyor.

24 yildir G6PD, 20 yildir PKU, CH
1994/1996 Galaktozemi taranmis ancak
durdurulmus finans problemi, sadece 6zel kurumlar yapiyor

AFRIKA cH

YUNANISTAN

ORTA DOGU CH

Israil, iran, Umman, Birlesik Emirlikleri CH disinda hizmet alimi
Kral Faysal (Riyad) MS/MS



ULKEMIZ

1/3.000 -1/4.500 PKU 1.481.000 dogumun 48.000 (0) yas grubu 28.000 neonatal
Bunun %52 si 1. gun oluyor

Gerikalaninin %59 taraniyor; recall (gericagirma) %5 PKU igin

1/2600 CH

630.000 ilk 5 yas Oliim.



TURKIYE
Veri =biraz

Nufus=65,78 mil
Dogum hizi=1406/bin
Tarama hiz1=?

Lab="
Finans="?

PKU=p (kismi)

CH=p
GAL=p
G6PD=p
AA=p
MCA=p

Newborn Screening in Europe;

results of a survey

‘-%ﬁ since the 1960°s neor;
@ ['% % blood spots have bee

d

<" the number of diseas
20, Untl recently there was no structure
European countries. This is a first attemy
soclety for Neonatal Screendng.

Thara are sevaral ways o determing which mumrias bakng
w Europa. Hare the st ol member coumnas of the Counedl
ol Furnpa has baen chosan.

In Kovambar 2001 the lr 15KS Furopean mgiomal medting,
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anakydcally. A quastionnaire was developed concerning

dissasas wresnad for, mathods and cur off hmis wed and
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Method
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|1) How many annual births
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WILSON & JUNGNER KRITERLERI, 1968

Taranan metabolik hastalik ciddi sonuc¢lar dogurmah
( olum, fiziksel, mental handikap)

Kabul edilen bir tedavi protokoli olmali / onlenebilir
(genetik damismanlhik olmal)

Hastalik, klinik semptomlar belirgin olmadan once
asemptomatik bir donem icermeli

Basit, giivenilir, uygun maliyette, hassasiyet ve ozgullugii
yuksek, topluma uyarlanabilir bir testi var ise taranmal

Metod tanimlayici olmah ve ayirici taniya goturmeli,
test tekrarma gerek duyulmamah

Hastalik taranan toplumda belirli bir sikhikta gorulmeli



De opsporing van
aangeboren metabole

- aandoeningen :
- Fenylketonurie
- Hypothyreoidie
Province of ANTWERP
PCMA Lab.
BELGIKA

22.000 bebek/yil

2% [l Ministerie van de
7 ] Vlaamse Gemeenschap




Yenidogan tarama (Antwerp / BELCIKA /PCMA)

BIOT CAH

@ PKU
mCH

O G6PD
OGAL

W Biotdef.

DUCHENNE



Selektif Yenidogan Taramasi (topuk kani)

PKU; 15%
GAL; 20% %50 recall

MD; 5%

. 0
MSUD: 10% CH; 25%

BIO; 10%

G6PD; 15%

Tanyal¢cinTip Laboratuvari




Yaklasik 1600 Yenidogan tarama sonuglari
(selektif tarama)

=20 G6PD defekti

n Biotinidaz defekti, 1 kismi defekt
= MSUD

" Galaktozemi

=2  PPA

n MMA

" hiperfenilalaninemi
1 Wolman’s hast

Ducheen MD
CH 1/ 53 hastalik

Selektif tarama




PKU yenidogan taramasi
oncesinde

Prevalans

1/5.000-1/20.000

Mental retardasyonun onlenimi



GTP
l GTP siklohidrolaz

Dihidroneopterin trifosfat NAD* NADH + H*
AN
Dihidropteridin sentetaz
H, biopterin H, biopterin

Diyetle alinan protein

N Fenilalanin hidroksilaz

H3
CH;CH—COC HO

¢ ‘ Fenilalanin ’
Doku proteini / \
o, H,0
ortohidroksi

Feniletilamin

Fenil pirivat

/N

‘Fenilasetat ’ [Fenillaktat j

Tirozin

4
3-Hidroksilaz !! i—f BH,

Diyetle alinan protein

Doku proteini

/ CO, +H,0
NH,

| ]
CH;~CH—COO = —= Melanin

\ . .
BH Tiroksin

Tirozin

DOPA

|

Norepinefrin

|

Epinefrin

* Tedavi edilmemis olan FKU da gergeve igine alinan metabolitler birikir.

EEl Enzim eksikliginin oldugu bélgeleri gdstermektedir.



BIOTIN

Lizin veya lizil peptidler j\N
S
BIOTINIDAZ Yo 1
HO N~ N
S

Holokarboksilaz sentetazg

Apokarboksilazlar

@)
HN H PCC, MCC, PC, ACC)
. HOOC )\/\/N j\N
Biyositin
S
@)

Proteolitik yikim -\/\/

Holokarboksilazlar



Biotinidaz eksiklgi

Autosomal resessif yenidogan hastaligi
Klinik gecikme CSF da laktat artisi
Neurologic symptomlar

Der1 ve sa¢ problemler1

Biotin destegi: etkin, ucuz ve kolay
Hassasiyet %100, ozgtllik %99,9
Tam yetmezlik prevalans 1:38,000*

*(Demirkol M et al: 29th EMG meeting, London 1996)



Valin

Izolosin
Metiyonin
Treonin
Losin Yag asidleri
Glukoz Kolesterol. yan zincir
. v :
A : 3-metil krotonil KoA Y - . .
: : : ag asidleri
: MCC I _ g .
3-mfetil glutakonilKoA
; ; ACC
priae  —» AsetilKoA I . Malonil KoA
PC ‘ v
‘ Sitrat Propivonil KoA
Lakta(™=—— p1y
PCC
v
OAA

A\ 4

Suksinil KoA -« Metilmalonil KoA




Kongenital hipotiroidizm

Insidans 1/4000
Tiroid hormon sentezinde yetersizlik

Tarama testi: neonatal TSH ol¢limii

Cut off: 20 mU/L

Protokol
20-50 retest (3 kez)

Yeni ornek istenir
50-100 arast degerlerde doktor aranir
>100 degerlerde ilgili hekim pediatrik endokrinolog ile goriisme ve
tedavi hemen tedaviye gecilir.

MR , gelisme geriligi



1:
GalaktoztATP — Galaktoz-1-fosfat +ADP
ENZIM: galaktokinaz

2:

Galaktoz-1-fosfat+UDP-glikoz —> UDP-
galaktoz+glukoz-1-fosfat

ENZIM: galaktoz-1- fosfat iiridil transferaz (G-1-
PUT veya GALT)

3:
UDP-galaktoz —> UDP-glukoz
ENZIM: UDP-glukoz epimeraz

Net sonug¢
Galaktoz + ATP —» Glukoz-1-fosfat + ADP

Prevalans

1/25.000-1/30.000



G6PD

vy PGB il D »
pe w4 e !"‘
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i 3

%7-9,9

%10-14,9




TANININ DOGRULANMASI

« MS/MS teknolojisi taramadir!

 Tani konulmasi:

— GC-MS ile organik asid analizleri PA?
MMA?METH? ARGININOSUKSINIKASIDURI?

— Likid kromatografi amino asid analizleri ile
— Doku enzim analizleri
— Molekuler genetik analizler

* Eger ileri arastirma yapamayacaksan
TARAMA YAPMA !l
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HASTALIGIN ONLENIM]
OLMALI



'_—
MS/MS versus NBS

« MS/MS is not supplemental or comprehensive
screening.

« Comprehensive and supplemental screening may
include MS/MS.

« MS/MS is not a disease classification, category, or
group of disorders.




" T
210.000.000 Euro

MS/MS 13.000 Euro speed fact
10.000 Euro yillik bakim

« MS/MS is one type of
mass spectrometer that
IS used in newborn
screening to detect and
quantify numerous
compounds in blood in

a highly selective @
manner based on mass, ——

structure, and charge
without the need for
chromatography.



Yenidogan taramasinda MS/MS ile
saptanabilen hastahklar

Acil karnitin Profili:

MCAD, SCAD, VILCAD, LCHAD, TFP, CPT I/ll, CAT
GA | & ll, Malonic Acidemia, 3-MCC, SKAT, IBDH, 2MBDH
deficiency, Propionic/Methylmalonic/lsovaleric Acidemia

Amino Acid Profile:

PKU, MSUD, Tyrosinemias, Methioninemias
Citrullinemia, Argininosuccinic Aciduria, Hyperornithinemia

(?), Hyperglycinemia (?) Argininemia (?)



Organik asidemilerde acil karnitinler:

Acylcarnitine species Disorder to be considered

c3? PA, MMA, MCD

c4 IBCD, (SCAD, MAD)

c57T IVA, 2MBCD (MAD)

C5:1 T (with C5-OH) SKAT, 3-MCC

C5-OH 1 3-MCC, HMGL, SKAT,
MCD, 3-methyl-
glutaconyl hydratase def

c3-DC T MA

c5-DC T GA-l

C6-DC T (with C5-OH) HMG



YAO defektlerinde acil
karnitinler

Acil karnitinler Dusunulmesi gereken hastaliklar

CO0 4 (with low AC)
ca1

C5 T (with C4)

Cc6 T (with C8; C10:1)
of: )

C10 T (with C8, C10:1)
C10:1 T (with C8)
c14:1 7T

Transporter defect
SCAD-, MAD

MAD

MCAD

MCAD ) 60%
McCAD asemptomatik
MCAD

VLCAD+



MS/MS GC/MS

MASS SCREENING SELECTIVE SCREENING
Confirmatory test
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KALITE KONTROL PROGRAMLARI

C D C (center for disease control)

D) G KC Deutsche vereinte gessellschaft fiir kliniche chemie
und laboratoriummediin

TAIWAN interlaboratory QA program for G6PD
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Specimen Specimen Specimen Speciren Specirmen
Analyte 2311 2312 2313 2314 2315
Fesult | Code | Result | Code | Fesult | Code | Result | Code | Result | Code
T4
TSH 8.8 1 B.9 1 B1.2 2 B39 s 7B 1
Fhe 4.7 2 19 1 0.6 1 8.5 2 06 1
Sal 8.1 1 31.4 2 4.0 1 4.5 1 52 1
17-0HP
Leu 5.4 2 0.4 1 0.0 1 0.0 1 0.0 1
hlet
Specimen Specimen Specimen Specirmen Specimen
Analyte 2391 2397 2393 2394 2395
Code Code Code Code Code
GALT
Codes: 1 ="%ithin normal limits 2 = Outside normal limits
Specimen Specimen Specimen Specirmen Specirmen
Analyte 2371 2372 2373 2374 2375
Code Code Code Code Code
Bio 1 2 1 1 1
Codes: 1= Marmal activity 2 = Deficiency 3 = Partial deficiency




CDC Home Barc Health Topics A-Z

" National Geater for Environmental Health !’ h‘f '

SAFCR*HEALTHIER: PEQPFLE

Newborn Screening Quality Assurance Program

QOverall Statistics
Year: 2003 Cluarter: 2

specimen 2311 T4 T=H Fhe 5al 17-0HF Leu het
M B1 175 161 70 75 40 34
Olutliers B 12 4 a 4 a 2
hean 8.2 134 4.2 B9 19.0 o 35
LIL {35%) 1.9 19.0 A8 1.3 240 109 A1
LL 25%) B.5 8.0 25 25 14.0 4.6 1.9
Specimen 2312 T4 T3H Fhe Gal 17-0HF Leu hiet
M B3 177 157 B3 73 40 32
Outliers 4 10 ) 2 3 a 3
hdean 8.5 10.0 1.4 246 3.0 25 06
LIL {95%) 107 14.4 22 a7 51 4.1 1.0
LL 95%) B.2 8.7 a7 13.4 0.8 04 0z
Specimen 2313 T4 TSH Phe Gal 17-0HP Leu Pt
M B4 175 151 B3 7B 37 29
Olutliers 3 12 7 1 2 3 a
hlean 4.8 708 a7 27 10.0 1.4 0.z
LIL {95%) B.5 89358 1.4 5.1 13.9 22 0.3
LL (55%) 31 47 9 0.0 0.0 B.1 a7 0.1




s HEALTHIER: PEQPFLE ¥

Newborn Screening Quality Assurance Program
Specimen Certification Report

Year 2003 CQuarter: 2
EMRICHMEMT LEVELS®
Ay ST T Al A i
T4 {ugfdl serupm) ™ 10 10.3 4.7 4.8 14.5
TSH (ulll/mL serum) 10 9 B5 70 5
Fhe (mogfdL blood) 25 a a B a
Gal (mgfdl blood) ] 21 a a a
17-0HF (ngfmlL serurm) 5 a 5 5 70
Leu (mgfdL blaod) 5 0 a 0 0
flet (rmgfdl blood) 3 a a a a
*Endogenous levels not included CDC assayed values
EXFECTED CLINICAL ASSESSMENTS
specimen | Specimen | Specimen | Specimen | Specimen
2311 2312 2313 2314 2315
Hypothyroidism 1 1 2 2 1
Phenylketanuria ME 1 1 2 1
Galactosemia ME 2 1 1 1
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Newborn Screening Quality Assurance Program

Frequency Distribution of Participants’ Clinical Assessments
Year: 2003 Cluarter: 2

CQualitative Data

Specimen Specimen Specimen Specirmen Specimen
2311 2312 2313 2314 2315

WL ORL | o wwML oML | WML oML | WML oML | wWRL 0L

Hypothyroidism 180 7 | 184 I 187 | O 187 | 186 1
Phenylketonuria 17 150 | 165 2 | 1E7 o | z 15 | 166 1
Galactosernia £9 12 o 3 mo 7 o | 7 o | 7 0
Congenital

Adrenal 5] m | 79 o | 77 2 | 78 11 0 79
Hyperplasia

Waple Syrup

Urine Dizease

Homocystinuria 0 39 | 3B 3 | 3 o | 38 1 | 39 0
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sample sent on  July 7, 2003

Total screentng unit © 11

Sample

No.

1

2

10

* G6PD : Tz Hb, determined at Clin. Biochem. Ees. Lab, VGH-Taipe

Al

A2

0.3(+)
1.8(+)
1.9(+)
2.0(+)
0.4(+)
1.8(+)

T8+

Eeport deadhne

July 14, 2003

Total reports returned ;11

A3
1.3(+)
6.7(+)
B4 (-]
B.3(-)
0.7(+)
£.4(+)
B.7 (-]
1.6(+)
B.A(- )

BAC- )

El

0.1(+)
e e
[
16(-)
0.1(+)
20(-}
1.9(-)
0.1(+)
[

1719

0.6(+)
1.7(+)
1.9(+)
1.6(+)
0.6(+)
2 8- )
2 B - )
0.7(+)
1.7(+)

4.8(- )

** The posttive result assigned by the participants are indicated by red color in the table.

s

-

0.56(+)
316 (- )
244 (-}
3.07 (-}
0.67 (+)
2.37 (- )
318 (- )
0.63(+)
348 (- )

2L el )

Dl

0.2(+)
1.2(-)
1.3(-)
1.4(-)
0.2(+)
1.4(-)
1.3(-)
0.2(+)
1.3(-)

9=

GoPD
activity *

1.8()
4.6
4.6
4.6

1.8(+)
4.6
4.6

1.8(+)
4.6

46



** The posttive result assigned by the participants are mdicated by red color in the table.

Reagent Kit
Foche
PE (ND-1000)
Sigma Diagnostic 345E
Gamma (GEPD-2000)

R & D Diagnostics (OSMMR2000-0)

Laboratory prepared

Clinical Biochemistiy Research Laboratory
Dept of Wfedical Reseatch and Education
Veterans General Hospital - Taiped

Qﬁddxess D Peitou PO Box 2-207 Taiped, Tadwan, 11216

TEL : 884-2-2875-7401 ; B8A-2-28F5-7507 ; Fax | 826-2-2873-3517; BBA-2-2873-5520
e-thiail | hsiao@mail pmf org te ; joyi@mail ponf org tar

Supported by Depattment of Health

updated : 31 July, 2003
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A3
C4
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Sensitivity

G6PD cut - off

ROC Curve

1,00

75

,50

,25

0,00

0,00 25

1 - Specificity

50

75

Coordinates of the Curve

Test Result Variable(s): G6PD

Positive if

Greater Than

or Equal To® Sensitivity | 1 - Specificity
1,8550 1,000 ,550
2,1150 1,000 ,500
2,1650 1,000 ,450
2,2100 1,000 ,400
2,2900 1,000 ,350
2,3850 1,000 ,300
2,5900 1,000 ,250
2,7800 1,000 ,150
2,7950 1,000 ,100
2,9000 1,000 ,050
3,1250 1,000 ,000
3,2550 ,996 ,000
3,2950 ,991 ,000
3,3750 ,987 ,000
3,4400 ,982 ,000
3,5900 ,978 ,000

a. The smallest cutoff value is the minimum
observed test value minus 1, and the largest cutoff
value is the maximum observed test value plus 1.
All the other cutoff values are the averages of two
consecutive ordered observed test values.



Bias Plot
Reported Values' By Method
Leucine Specimen 3313 — Quarter 3, 2003
[Expected Value (EV) 3.3 mg/dL]?

PerkinElmer
Life Sciences

Bacterial Inhibition HPLC Tandem Mass Spectrometry Other

'Each observation is the mean of values reported by a laboratory.

%EV is the sum of the endogenous and enrichment levels.

99%

99%
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The Quality Alliance Working Together

“They’re not just our eggs,
they’re your eggs too!
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