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TARAMA PROGRAMLARI

» Kag hastalik tarayalim?
» Hangi hastaliklan tarayalim?
» Ne zaman tarayalim?

ETIK

Onleyici

e Evlilik 6ncesi
* Gebelik 6ncesi
* Gebelik

Erken teshis ve tedaviye imkan saglayici

* Yenidogan




TARAMANIN DUNYA VE TURKIYE’DEKI GELISIMI

Gebelikte enfeksiyon Yeni dogan isitme

hastaliklari

Anormal fetal ultrason ve

T21, T18, T13 Yeni dogan spot kan

Orak hiicreli anemi ve

talesemi Yeni dogan ve

bebek fiziksel

inceleme

Hedef: Talasemive SMA eradikasyonu
Evlilik 6ncesi tarama genetik danismanlik PGD IVF imkanlari

Yenidogan taramalari
20. Yiizyilin 10 Biiyiik Halk Saghgi Basarilarindan




Yenidogan Taramalari

* Yeni dogan taramalari, yeni doganlarda gelifimsel bozukluga veya
fiziksel sakatliga neden olan konjenital bozukluklarin tespit edilmesi
icin dizayn edilen zorunlu halk saghgi programlaridir

* Yeni dogan taramalarinda amag; tanilanmamasi durumunda zihinsel
ﬁerlhk, yetersiz gelisme ve 6lumle sonuglanan yenidogan tarama
astaliklarinin erken tespit ve erken tedavisidir.

* Bazi konjenital, metabolik, endokrin, hemotolojik ve diger genetik
durumlarin yeni doganda erken teslpit edilerek morbidite, mortalite
ve sakatlikta 6nemli azalmalar saglayarak zamaninda miidahaleleri
kolaylastirir.

Norwegian physician and biochemist from
Kristiania University in Oslo Norway Dr. Ivar
Asbjgrn Fglling (1888. — 1973.) Discovered
Phenylketonuria (PKU) disorder and as a “father”
of the first PKU test.

He is also unofficially considered as the most
- important medical scientist not to receive the
Dr. Ivar Asbjern .
Folling 1934 Nobel Prize

2009 yilinda gdiil
verilmis

Dr. Robert Guthrie
1963




Year | Milest Ref

1963 |PKU Screening (bacterial growth inhibition) (Guthrie & Susi, 1963)

1968 |WHO Screening Criteria (Wilson & Junger, 1968)

1973 |Addition of Congenital Hypothyroidism Screening (D It & Laberge, 1973)

1975 |Tyrosinemia Screening in specific population (Québec) (Laberge et al., 1975)

1990 |Proposal to use MS/MS for newborn screening (Millington et al., 1990)

1993 |Proof of concept for NBS by MS/MS (Chace et al., 1993)

1995 |Electrospray lonization applied to NBS (Rashed et al., 1995)

2006 |ACMG proposed panel for NBS by MS/MS (ACMG Newborn Screening
Expert Group, 2006)

2008 |Revised newborn screening criteria (Andermann et al., 2008)

Table 1. Some of the major milestones for newborn screening.

In 1975, The National Academy of Sciences (USA) established criteria for population-based screening systems

in 1990s enabled the extraction of DNA from dried blood spots on filter paper. Subsequently, DNA testing was introduced into NBS,
allowing the dual use of the dried blood spot specimen matrices for both biochemical and molecular tests

Second-tier molecular tests are performed for conditions such as hemoglobinopathies, galactosemia, cystic fibrosis, and medium-
chain acyl-CoA dehydrogenase deficiency.

In 2008, the Wisconsin NBS program began screening for severe combined immunodeficiency (SCID), marking the first time a
program used molecular technology as the primary screen

In 2010, Advisory Committee on Heritable Disorders in Newborns and Children (SACHDNC) recommended to the Secretary of Health
and Human Services' (HHS Secretary's) that severe combined immunodeficiency and critical congenital heart disease be added to
the RUSP. Both conditions were approved, bringing the RUSP to 31 conditions.

Timeline | The incorporation of clinical genetics into primary care
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Toplum taramalarinin segiminde
DSO niin de kabul ettigi
1968 Wilson ve Junger kriterleri.

* Hastalik ve seyri hakkinda yeterli bilgi olmasi
* Presemptomatik miidahalelerin hastalik dogal seyrini degistirici etkisi
* Basit maliyet etkin ve yliksek performansl testler

* Tarama testi pozitif cikan hastalarin takiplerinin yapilabilme
olanaklarinin varhgi

* Programin kabul edilebilir olmasi




Ulusal Bilimler Akademisi
Nifusa dayali tarama sistemleri i¢in kriterler (1975)

»Onemli kamu yarari ve kabulii icin kanitlar
»Secilen hastaliklarin taramasi icin fizibilite
»Memnun edici laboratuvar metodlari

»Uygun laboratuvar tesisleri ve kalite kontrolleri
» Danisma, tedavi ve takip icin kaynaklar

» Kabul edilebilir maliyetler

» Etkili egitim

» Program kalitesinin gelistiriimesi

Bulletin of the World Health Organization
Revisiting Wilson and Jungner in the
genomic age: a review of screening criteria
over the past 40 years *

Anne Andermann =, Ingeborg Blancquaert &, Sylvie
Beauchamp b, Véronique Déry «

Box 1. Wilson and Jungner classic screening criterial

1. The condition sought should be an important health problem.

2. There should be an accepted treatment for patients with recognized disease.

3. Facilities for diagnosis and treatment should be available.

4. There should be a recognizable latent or early symptomatic stage.

5. There should be a suitable test or examination.

6. The test should be acceptable to the population.

7. The natural history of the condition, including development from latent to declared disease, should be
adequately understood.

8. There should be an agreed policy on whom to treat as patients.

9. The cost of case-finding (including diagnosis and treatment of patients diagnosed? should be
economically balanced in relation to possible expenditure on medical care as a whole.

10. Case-finding should be a continuing process and not a “once and for all” project.

Box 2. Synthesis of emerging screening criteria proposed over the past 40 years

¢ The screening programme should respond to a recognized need.

* The objectives of screening should be defined at the outset.

¢ There should be a defined target population.

» There should be scientific evidence of screening programme effectiveness.

¢ The programme should integrate education, testing, clinical services and programme management.
* There should be ewalit assurance, with mechanisms to minimize potential risks of screening.

¢ The programme should ensure informed choice, confidentiality and respect for autonomy.

* The programme should promote equity and access to screening for the entire target population.

* Programme evaluation should be planned from the outset.

* The overall benefits of screening should outweigh the harm.

2008




UK National Screening Committee (NSC) 2011

further expanded the 10 Wilson and Junger screening principles into 19 more specific
criteria and 87 items of information under 35 general headings

These attempts at better defining screening criteria and their evaluation may help public
health authorities to better determine which disorders should be implemented into
universal public health NBS programs as innovations and new knowledge is reported.

Also, cost-effectiveness studies, when available, will inform decision makers about
screening options and the impact of various parameters within specific health
jurisdictions and population contexts (Venditti et al., 2003, Pandor et al., 2004). the UK
health authorities approved MS/MS in principle, apart from PKU and MCADD, no further
expansion is envisioned before more data are produced on evidence of benefits of NBS
for other disorders (Pandor et al., 2004).

Newborn screening programmes in Europe;
arguments and efforts regarding harmonization.

1. information of parents including informed consent;

2. which conditions are screened for, ranging from 1 to around 30 conditions;
3. sampling time post partum;

4. screening methodology including cut-offs values even between screening
laboratories within countries.;

5. storage of residual specimens, varying from 3 months to 1000 years.

In addition, confirmatory diagnostics and follow-up also show large
discrepancies (Burgard et al.
http://www.iss.it/cnmr/prog/cont.php?id=1621&lang=1&tipo=64 2011)




Yenidogan tarama programi
kararlarinda kimler etkin olmali?

* Hastalar ve hasta organizasyonlari

* Laboratuvar bilim insanlan

* Uzmanlik dernekleri ve saglik ¢alisanlari

* Etik hukuksal ve ekonomik uzmanlar

* Hiklimet ve hiikiimet disi organizasyonlar

Technological advances in NBS
From Guthrie to Whole Genome Sequencing

* radioimmunoassay,

¢ colorimetric and fluorometric immunoassays,

* high-performance liquid chromatography,
* MS/MS 1990
* molecular testing (DNA tests). 1990 Sized “Nanopore” Device

* Microfluidic techniques have been developed to

* lab-on-a-chip platforms

« Guthrie bacterial inhibition assay for PKU, As advancing technologies allow for the detection
of biomarkers for more conditions and public
advocacy increases, there will be continued
pressure for state NBS programs to expand their
isoelectric focusing, screening panels.

Sequencing Human Genome with Pocket-

simultaneously perform many of the analytical
procedures used in NBS laboratories, including current
immunoassays, enzyme assays, and molecular methods

DNA sequencing technologies




The Sema4 Natalis genetic test,

* $649

* sadece yanak surintisinden DNA dizileme yontemi ile 193
cocukluk caginda baslayan hastalik ve 38 adet ilaca cevap
derecesini gosteren test uretildi

Several journals require

Rapid ID of intact

Accident on Nimitz bacteria by MS

Tandem MS for newborn
screening introduced

1981 1988 1990 1996

Mandatory guidelines for
federal drug testing issued.
MS confirmation required.
GC-MS demonstrates
problems with
testosterone
immunoassay

MS analysis to publish

steroid results
MS applied to molecular
diagnosis of bloodborne

Knife guided by real-
infections 9 Y

time MS readout for
cancer surgery

1998 2010 2013 2015

Mass Spectrometry

Applications to the First FDA approval for MALDI

TOF identification of microbes

Clinical Lab founded

Clinical applications begin to
shift from GC-MS to

MS applied to metabolomics,

LC-MS/MS proteomics, other omics




Tandem mass spectrometry
MS/MS has profoundly changed the paradigm of newborn
screening

* The deveIOﬁment of electrospray tandem mass spectrometry (MS-MS) has greatly
increased the number of diseases that can be detected by newborn blood-spot
screening. Different countries are introducing the technology at different rates and for
different disease panels. Current policies in the United Kingdom, Germany and the
United States are taken as examples. In the United Kingdom, many laboratories are using
MS-MS for routine screening for phenylketonuria but, except for those participating in a
two-year pilot study of screening for medium-chain acyl-CoA dehydrogenase deficiency,
are forbidden use MS-MS to screen for other disorders. In Germany there has been
considerable experience of MS-MS screening for a wide range of diseases, but recently
the Federal Ministry for Health and Social Security prescribed a much more restricted
disease panel, with the instruction that any other diagnostic results are to be suppressed
and not reported. By contrast, a recent report from the American College of Medical
Genetics, still being debated, recommends screenin%1 procedures that will detect an
extremely broad range of disorders, including some that are very rare or of unproven
clinical significance. The lack of even broad concordance at the level of national policy is
extremely disturbing.

limitations of MS/MS

* some important diseases of the newborn such astyrosinemia type | have
higher false positive rates by MS/MS than by more conventional methods
(Chace et al., 2003).

* Another limitation of MS/MS is raised by the diagnostic dilemma when one
orseveral markers are the same for more than one disease. For instance
C50H is a marker ofsevere disease such as holocarboxylase synthase
deficiency as well as a marker for a generallybenign condition, namely 3
rrlletzhgcl)%r)otonyICoA Carboxylase deficiency (Dantas et al., 2005;Koeberl et
al., .

* Performance characteristics of the NBS procedures will depend upon
chosen tests cut-offs. If the threshold level for a disorder is too high, a
proportion of newborns with a disorder will be missed, while a threshold
that is too low will generate many additional positive screen in infants
without the disease.

10



Country/ Total number of N:i;:::f Mmﬂl‘sir;v _a]e] mb;i
Province/ diseases I Reference
State screened for screened by metabolic disorders
MS/MS identified by MS/MS
Canada
(Québec) 4 1 nd (Laflamme et al., 2005)
Canada (Children's Hospital of
(Ontario) Lt 20 nd Eastern Ontario, 2011)
Canada
(Saskashewan) 2 nd nd (Lehotay etal., 2011)
USA (NewYork) 47 37 nd %al‘)“""‘“ﬂ‘ Center,
OSA 30 29 1:1816 (Rinaldo et al., 2006)
Mi ta) : "
e (California Department
USA (California) 50 44 nd of Public Healdh, 2011)
(UK National Screening
UK (recomm.) 5 nd nd Committee, 2011)
" ictorian Government
Australia (¥
(Victoria) 25 23 nd 2Dﬂel}-)la)rtrnent of Health,
Spain nd 10 nd (Bodamer et al., 2007)
Switzerland 2 0 nd (Bod et al, 2007)
Austria nd 25 1:2855 (Kasper et al,, 2010)
Taiwan nd pa 1:6219 (Niu et al., 2010)

Table 3. Comparison of some existing NBS programs worldwide (nd=no data).

2005-2010 yillari arasinda 21 iilke yenidogan tarama programini genisletti
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Expansion to primary panels of 19 disorders

N

[Endocrine] - ELISA, EIA ~

1) Congenital hypothyroidism

2) Cangenital adrenal hyperplasia
3) Galactosemia

[Amino Acidemias] — HPLC, Guthrie —}
4)PKU
5) MSUD

6) Homocystinuria

2014

Congenital hypothyroidism
Congenital adrenal hyperplasia
Galactosemia

MSMS Expansion
[Primary panels] |Secondary panels]
1) PKU 17) Citrine deficiency
2) MSuUD 18) p-ketothiotase deficiency
3) Homocystinuria 19) CPT2 deficiency
4) CIT4 20) TRANS
5) Arginosuccinic aciduria  21) Camitine uptake defect
6) Methylmalonic academia  22) Clutaric aciduria type 2
7) Propionic academia
8) lsovaleric aciddmia
9) 3-MCC deficiency

10) HMG-CoA lyase deficiency
11) Multiple carboxylase deficiency
12) Glutaric aciduria type 1

13) MCAD

14) VLCAD

15) TFP(LCHAD) deficiency

16) CPT1 deficiency

23
. . . . v
ABD Genisletilmis yenidogan taramasi ve lab metodlari
Dizerder Method of Testing
Endocrine Disorders
1. Congenital Adrenal Hyperplasia Fluorometric
2. Congenital Hypathyroidism Fluorometric
Hemoglobin Disarders
3. Sickle Cell Disease 5/5 HPLC
4. Sickle Cell Disease 5/C HPLE
5. Thalassernia Major HPLC
Metabolic Disarders
6. Biotinidase Deficiency Colarometric
7. Galactosemia Beutler &Hills Fatty Acid Oxidation Disorders
::I::"'_‘:L[ n!'nnadl:rl. ase Deficiency (ASA) s 23. Carnitine ulptake/Transporter Defects TMS
. Argini i
9. Citrullinemia ! ™S A. Carnitine-Acylcarnitine Translocase Deficiency ™S
A Classic Citrullinemia ™S B. Carnitine Transporter Defect ™S
8. Citrullinemia Type I ™S C. Carnitine Palmiteyl Transferase | Deficiency (CPT 1) TMS
:t:. Homocystinuria it ;:; D. Carnitine PalmitoylTransferase Il Deficiency (CPT II) ™S
. nchuding R Oehvd
1Tyrosinemia ™S 24. Glutaric Aciduria, Type Il Acyl-CoA I
A Tyrosinemia, Type 1 ™S Deficiency (MADD]) ™S
B. Tyrosinernia, Type 2 T™s 25, Very Long Chain Acyl-CoA Dehydrogenase Deficiency
Organic Acid Disorders (VLCADD) ™S
14. Beta-Ketothiolase Deficiency ™S
15. Glutaric Aciduria, Type | (Glutaryl-CoA Dehydrogenase 26. Long Chain L-3 Hydroxyacyl-CoA Dehydrogenase Deficiency
Deficiency) ™S (LCHADD) ™S
16. Isavaberyl-CoA Dehydrogenase Deficiency (Isovaleric 27. Medium Chain Acyl-CoA Dehydrogenase Deficiency
Acidemia) ™S (MCADD) ™S
17. Maple Syrup Urine Disease ™S nad
18, Methybmalonsc Acidemia [MMA: 8 types) TS 28 Shorlt Chain {lwl-m Dehydrogenase Deficiency (SCADD) T™MS
19. A, Methylmalonic Aciduria, Vitamin 8-12 Responsive ™S 29. Cystic Fibrosis IRT
20.
B. Methylmalonic Aciduria, Vitamin B-12 Nonresponsive TS *TMS = Tandem Mass Spectrophotometer
C. Vitamin 812 Metabolic Defect with *HPLC = High Liquid Ch it
o e ) ™s
Propianic Acidemia (PA) ™S *IRT = Immunotrypsinogen Testing
1.
3 oA Hyd: Deficincy ™S
A 3-methyighutaconyl-Coh Aciduria Type | ™S
B. 3-methylghutaconyl-Coh Aciduria Type Il ™S
€. 3-methylglutaconyl-CoA Aciduria Type Il ™S
D. 3-methylglutaconyl-Coh aciduria Type IV ™S
22. Multiple Carboxylase Deficiency ™S
24
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ABD de 34 hastalik ana panelde 26 hastalik sekonder olarak

toplam 60 hastalik 700 adet laboratuvarda taranmaktadir

Figurs 1
Sample lsting of disordars added 1o NSGAP

1878 Congenital Hypothyroidism
1980  Phenylketonuria

USA Newborn Screening Quality Assurance Program (NSQAP)

Figure 3
MNumber of active labs in NSQAP (by year|

Figure 2

Growth of NSQAP: Disorders
[and analytes] in NSQAP

1988 Galactosemia & HIV Ssroprevalence
1990  Congenital Adrenal Hyperplasia

1991 Sicke Cell Disorders

1992 Maple Syrup Urine Dissass 1 9?8 i_

1885 Homocystinura 1978: * 31

1997  Biotinidase 1988 i i 1‘

2000 Ergg:gﬁoe:;dmncnamamc B ik, B i 1988; Lli‘l

2002 Cystic FibrosisIRT & Diabstes 1998 iii i 1996: (198}

2005 'Iﬁ':::l;smsis 1 d 13 2002: 111111. (@313

208 24T Congetal Ackea 2008 §EEEEEEEEA = AddALAAL .

2007  Cystic Fibrosis DNA Mutation Panal A8 o 4 A4 aralyic

B = AddAAdLLL o
o . AAAAAAALLL .

e 2018 {EEEEECECEECCENCN
S o e Do Wkcns au SadiALANAARAAL ..

T o orsariog Famel Recommended Unitorm Screening
s of November 2016} SECONDARY? CONDITIONS®
(As of November 2016)
Metabolic Disorder Endocrine | Hemogiobin | Gther
‘Core Condition Trganic | Faftyacid | Aming ENpuciar PNrdRe | Dlmorder Metabolic Disorder Homoglobin Other
scid | oxidation weid Disorder Disorder
condition | sceder | _disorder Secondary Condition Organic | Fattyacid | Amino
Proplanic Acidemia x acid oxidation acid
Acidemk y x condition | disorders | disorders
Methytmaionie Asidemis x Mathylmalonic acidemia with x
homae ia
Inovaleric Acidemia x
= = Malonic acidemia X
Carba x
T-Hydroxy-3-Metygasic
Aciduria i & 2-Methylbutyrylglycinuria X
Holecarsaxyiase Synihase , 3 aciduria X
-Kessthiclase Deficieney x 2-Methyl-3-hydroxybutyric aciduria X
Ghutaric Acidemia Type | x [ Short-chain acyl-CoA dehydrogenase
Carmiting Ugtake DuloctCamiting. X
. o) x | aficlancy LS
Medium-chain x x
| Dohydrogenass CoA deh: nase
mmml ® Glutaric acidemia type Il x
Long-chain L3 x Medium-chain ketoacyl-CoA thiclase x
deficiency
Trifursctions! Pv*'i\::ﬂm X < 2,4 Dienoyl-CoA reductase deficiency X
Carnitine palmitoyitransierase 1
Typal daflc - fpe x
Maple Syeup Uring Dissase Carnitine palmitoyltransferase type Ii x
daflc
Classic Premyiketoniria Camitine acylcamitine transiocase X
Tyrosinersia, Type | | geficlency
Primary Congenitsl X X
Congerétal adrenal hyparplasia x typa il X
.5 Dissasa (Sickle Call Anemis) % x
5. peta-Thalsssemis x Banign x
5.C Dissnss *
= Blopterin defect In cofactor blosynthesls X
Critical Congenital Hoart Dissase Biopterin defect in cofactor regeneration X
:’:::m Tyrosinemia, type I X
Giycogen Siorage Type il x el X
[Pompe) Varlous other x
Hearing Loss. X
Eewere Commbined X x
—— o g Galactokinase deficiency X
ucopolysaccharidosis
e - I % T-coll related lymphocyte deficiencies X
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Primary immune deficiencies (PID)
(TRECs) (KRECs) B-actin (ACTB)

* A triple assay combining TREC and KREC and B-actin (ACTB) as control was
developed for neonatal screening.

* Polymerase chain reaction (PCR)- based quantification of T-cell receptor excision
circles (TRECs) extracted from DBS is employed to screen newborn infants for severe
combined immune deficiencies (SCIDs) in several states in the USA.

* The analysis of kappa-deleting recombination excision circles (KRECs) has been
developed for the quantification of novel B-lymphocytes . Patients with severe B-cell
deficiency such as X-linked agammaglobulinemia (XLA) can be identified with the
KREC assay.

27

Amerika’da yenidogan tarama programi icin
birlikte calisan kurumlar

* The American College of Medical Genetics (ACMG) recommends that
states conduct newborn screening tests

* Association of Public Health Laboratories (APHL)

* CDC's Newborn Screening and Molecular Biology Branch to address
recent trends and developments in molecular testing.

This collaboration has led to the development of a data-sharing
molecular resources website for NBS programs as well as the molecular
assessment program, where NBS Ilaboratories can receive an
assessment of their molecular capabilities

28
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NSQAP works with other programs in the NSMBB:

* the Biochemical Mass Spectrometry Laboratory,
* the Newborn Screening Translation Research Laboratory,
* Molecular Quality Improvement Program kistik fibroz

Ala2 AKREDITE

29

SPH Laboratory System Performance Standards Program begin in 2004

* A collaborative effort between CDC and APHL

* National Public Health Performance Standards Program (NPHPSP)
and modeled after the NPHPSP

 Capacity Assessment for State Title V (CAST-5) planning tool of the
Association of Maternal and Child Health Programs.

15



In 2005, CDC established the
Newborn Screening Translation Research Initiative (NSTRI)
with the CDC Foundation.
Goals
» developing new screening tests for specific disorders.

* adapting innovative methods such as DNA testing and nanotechnology for
screening and quality assurance.

* transferring new screening technologies to state public health laboratories.
* assisting states with pilot studies related to new screening tests for newborns.

* supporting state laboratory functions when states add disorders to their current
panel of tests.

NSTRI has developed laboratory projects focusing on a variety of disorders,
including lysosomal storage disorders (LSD) and severe combined immune
deficiency (SCID).

Newborn Screening National Contingency Plan

When Hurricane Katrina hit New Orleans and the levees were breached, the state's newborn screening laboratory was decimated,
and the normal operations of newborn screening, diagnosis, and follow-up were interrupted for several weeks. One of the lessons
learned from that experience is that a back-up system or contingency plan is essential to keep this critical service functioning without
interruption

CPI]DC isdv&/orking with the Health Resources and Services Administration, state public health departments, and others to develop a plan
that addresses—

* the collection and transport of specimens;

* the shipment of specimens to state newborn screening laboratories;

* the processing of specimens;

* the reporting of screening results to physicians and families;

* the diagnostic confirmation of positive screening results;

* ensuring the availability of treatment and management resources;

* educating families about newborn screening; and

* carrying out other activities determined appropriate by the Secretary of Health and Human Services.

The establishment and continued refinement of a national contingency plan will help ensure that all babies receive the benefits of
newborn screening, even under emergency circumstances.

16



Tirkiye’de Neonatal Tarama Programi

1986 yilinda Hacettepe Universitesi Tip Fakiiltesi ve Saglik Bakanligi isbirligi ile fenilketoniiri tarama programi énce 7 il

merkezinde, ardindan 26 il merkezinde uygulanmaya baslandi

1990 yilinda bitin il merkezlerini kapsayacak sekilde genisletildi.

1992 yilinda 1 Haziran tarihi “Ulusal Fenilketoniiri Giinii” ilan edildi.

1994 yilinda tuzun iyotlanmasi programi baslatiimistir.

1998 yilinda ¢ikartilan yasa ile tiim sofra tuzlarinin iyotlu tiretilmesi saglanmistir.

2004 yenidogan isitme tarama programi (2/1000)

2006 tarihinde fenilketonuri (1:6.228), taramasi Saghk Bakanhg tarafindan konjenital hipotiroidi (1:2,736) taramasi ile

birlikte “Neonatal Tarama Programi” adi ile yiiriitilmeye baslandi. (T.C. Saglik Bakanligi Neonatal Tarama Programi
Genelgesi (2006/130)

2008 de panele Biyotinidaz taramasi da eklenmistir. (1:11,000)
2010 Gelisimsel Kalga Displazisi
2015 Kistik Fibrozis taramasi

2017-Konjenital adrenal hiperplazi pilot taramada

33
Nadir genetik hastaliklar
zltakdili;nl‘rr::ls(izl.lklarm % 50" sinde gocuklar % Yillara Gore Bebek Olim Oranlan
Nadir hastaligi olan gocuklarin % 30’u bes EVE ““*-:_\:
yasini géremeden kaybedilmekte. 25 - 244
ilk 1 yas icindeki 6limlerin % 35'i ﬂ M‘{m\
Ulkemizde sikca rastlanan zeka geriligi, duyu 10 N ”_'J’i o m_’.’
bozukluklan ve fiziksel engelliler gibi risk 5 a1
gruplarinin 6nemli bir boliimiiniin sebebi 0 ol T

Yiiksek maliyetli az sayida ilag tamami ithal ’&{9")1&5\@7{&'{9’\ {@@a ';9@'155;"\,&@? ’é\){»'p 6‘3’ I
5

o TOm g 2BMafta ve dneri




*
() Yenidogan Tarama Laboratuvarlar

01 Ocak 2018 tarihi itibari ile tiim iller her giin kan géndermekte

Guthri kagitlar 2 yil buzdolabinda 3 yil kuru saklanip imha ediliyor
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2008-2016 YD tarama programi tani sayilari

Taranan Tarama

bebek orani

008 ur 143 2 H 1319671 2006 128.096 9,5 145
209 m 2168 187 1.306.966 2007 189.588 14,7 400
00 L = i Lt 2008 349381 288 748
01 154 2201 b 1266785

2009 441332 39,1 1.055
2012 181 2590 26 1279864
ki = G e 2010 765.915 59,6 1.506
o - 5 = S 2011 1.013.085 757 1.757
015 193 3605 853 139 1325.783% 2012 1.085.759 84,8 1.672
2016 187 3309 887 152 1309711 2013 1.143.988 89,2 2.040
*2012 yilindan itibaren TUIK canli dogum saylar kullanilmigtir. 2014 1213590 90,7 2.880
Kaynak: HSGM Cocuk ve Ergen Sagif Daire Bagkanlig 2015 1737850 934 2329

2016 1230416 93,9 2484

36
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bilinmektedir.

negatif saptanabilir.

Kistik fibrozis 7. Kromozom (zerinde bulunan “kistik fibrozis transmembran ileti regulator proteinini” (KFTR) kodlayan gendeki
mutasyonlar sonucu ortaya gikan otozomal resesif bir hastaliktir. Ginlimlizde 1900’den fazla mutasyonun kistik fibrozise neden oldugu

Atipik kistik fibrozisi olan hastalarda ter testi sinirda degerler gosterebilir. Nadiren kistik fibrozis genotipine sahip olan kisilerde ter testi

Ter testi Kistik fibrozis yenidogan tarama testi pozitif (yliksek immunoreaktif tripsinojen degerleri-IRT) ya da kistik fibrozise yol agan bir ya
da iki mutasyonun saptandigi hastalar dahil kistik fibrozis diistiniilen tiim hastalara yapilmalidir

ilk 48 saatin igindeki bebeklerde terde elektrolit diizeyleri yiiksek olacagindan, (sodyum>70 mmol/L)ter testi yapilmasi énerilmez.

Prematire bebekler hayatin ilk 7-14 gininde terlemezler, fakat zamaninda dogan bebekler hayatin ilk giiniinden itibaren
terleyebilirler

Mekonyum ileusu olan kistik fibrozisli bebekler distk IRT dizeylerine sahip olabileceklerinden IRT yontemi ile yapilan kistik fibrozis
yeni dogan taramalarinda yakalanmayabilirler. Bu nedenle mekonyum ileusu olan tiim bebeklere tarama testi sonuglarindan bagimsiz
olarak ter testi yapilmasi uygundur

Perinatal stresi, duslik apgar skorlari olan ya da siyah irka mensup olan bebekler ise yiiksek IRT diizeyleri gosterebilirler. Bu durum da
yenidogan tarama testlerinde yanlis pozitiflige yol agabilir

Bazi mutasyonlari tagiyan kistik fibrozisli gocuklarda (3849+10kb C>T, R117H, G551S, A455E, D1152H, IVS8(5T), L206W, 2789+5G>A
gibi) terde klor diizeyleri sinirda veya normal sinirlarda olabilir. Bunlar genellikle atipik kistik fibrozis hastaligina neden olan
mutasyonlardir. Genellikle, idiopatik pankreatit, konjenital vas deferens yoklugu, kronik sinuizit, ABPA gibi hastaliga ait tek bir bulgu

gosterirler

37

Ter testi Pilokarpin iontoforez metodu

Gibson Cooke yontemi ile yapilan ter testinde terde klor
konsantrasyonu 0-40mmol/L araliginda bir degerse normal, 40-60
mmol/L arasinda bir degerse siipheli, 60 mmol/L ve lzerinde bir
degerse yuksek olarak yorumlanir

Macroduct® toplama yonteminde ise dlgiilen deger kondktivitedir ve
terde sadece klorun degil, sodyum, potasyum, bikarbonat ve laktatin
olusturdugu konduktivite olgllmis olur. Bu nedenle, bulunan
kond(iktivite degeri 0-60 mmol/L ara- liginda ise normal, 60-90
mmol/L araliginda ise siipheli, 90 mmol/L ve Uzerindeki degerler
yuksek olarak yorumlanir.

CF A Collector / Ter Toplama Aparati :

Elektrodlardan pilokarpin nitrat
¢Ozeltisi olani pozitif, potasyum nitrat
¢Ozeltisi olani negatif uca stimilator
baglantilari yapihr.

Stimilatorle 5-7 dakika sire ile 2-3
mA’lik akim verilir

Terde klor miktarinin saptanabilmesi
icin toplanan ter miktarinin minimum
100 mg olmasi gereklidir.

Terin toplanma siresi hastaya gore
degiskenlik gosterir ancak 20 dak.dan
az 30 dak.

38
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Saghk Hizmetleri Genel Midirligi “Ter Testi” Yapilan Laboratuvarlar Listesi

Adi Kurum Adi Laboratuvar Dali| Testin Yapildig: Yer Telefon
ADIvAMAN  ADIYAMANT.C, SAGLIK mﬁ&%mghwenwzsl Morkezi Laboratuvar | L2beratuverds Bulnan Clnaziaria| 04162161015
ANKARA ANKARA T.C. 58, SB0. ﬂJsLTmEEs‘ EGITIM VE ARASTIRMA Biyokimya Laborat D Labotah.:]v:rY :;T:'Hmec A
soLy | BOLUT.C.SB. AIBO. BOLU [ZZET BAYSAL EGITIM VE ARASTIRMA i Dig Lab Test Hizmet Alimi 03742534656 -
HASTANES| ile Yapilr 03742534618
HATAY HATAY ISKENDERUN DEVLET HASTANESI Merkezi Laboratuvar "’b"'"“"‘“’f,::ﬂ_"" Getara 03266153750
MERSIN MERSIN SEHIR HASTANES| Merkezi Laboratuvar | O'% M:::r::: 'H‘”"" MM 034 225 10 00
ISTANBUL ISTANBUL T.C. SB. SB0. DRMSS&TDI”P‘CEOSWIUK EGITIM VE ARASTIRMA Nieriiaz Laboratriar Labmaluwd?(g;ll::m Cihazlaria 0392 414 71T
ISTANBUL| ISTANBUL T.C. Sai\giush?:: lﬂ;.;:MMEn;FHMET EGITIM VE Merkezl Laboratuvar | Hast Biulildf;i;‘\lir:( g:r:gu Merkezi %113:% -
|STANBUL| ISTANBUL T.C. SB. ﬂﬂﬁlmL KADIN VE QOCUK Merkezi Laboratuvar Laboraiuva-dz:;:urr_w Cihazlaria | 0216 3;;11%3‘;1‘-0215

ISTANBUL| ISTANBUL UNIVERSITESI CERRAHPASA TIP FAK HAST. Biyokimya Laboratuvan

Laboratuvarda Bulunan Gihazlaria

Yapilir,
ISTANBUL|  ISTANBUL ONIVERSITES ISTANBUL TIP FAKOLTESI HASTANES! | Biyokimya Laboratuvan [ 12012103 Bunan Ghaziaria
lzZMR | IZMIR DOKUZ EYLOL ONIVERSITESI TIP FAKULTES] HASTANES| | Merkezi Laboratuvar L"m"“““ﬁf;n'r'_“’" Cihazlaria
Kiinik/Servis Test
IZMIR 1ZMIR EGE ONIVERSITES] TIP FAKOLTES| HASTANES! vis e
TEKIRDAG NAMIK KEMAL ONIVERSITES| ARASTIRMA VE UYGULAMA] _. . D Laboratuvar Test Hizmet Alimi
[TEKIRDAG HASTANESI Biyokimya Laboratuvan le Yapilr 02822505000
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SAHADA KAN ORNEKLERININ TOPLANMASI VE

LABORATUVARLARA ILETILMESI SURECI

* Dogan her bebekten dogumu takiben hastaneden

Kamu érnekleri TSM/iSM’ye iletmek
Hastane/ * Alinan topuk kani 6rneklerini sisteme girmek

*Girisi yapilmayan

orneklerin sisteme
kaydi

*Numunelerin tirlerine
gore ayrilmasi

*Gonderi listelerinin
hazirlanmasi

Laboratuvara
gondermek igin
belirlenen zamanda
kargoya verilmesi

\

Ozel

-oue s eKurumlarinda dogan her bebekten
dogumu takiben hastaneden taburcu
olmadan topuk kani 6rnegi almak

*Ornekleri TSM/iSM’ye iletmek
40

taburcu olmadan topuk kani 6rnegi almak,

Universite (sadece buyuk illerde ve dogum sayisinin fazla
oldugu kamu ve Universite hastanelerinde)

Kamu /6zel hastane ve AHB alinan kan
orneklerini web sistemine kaydetmek
Sisteme kayit edilen drnekleri ISM’ye

iletmek

Nufuslarina kayith olan bebeklerin
topuk kani 6rnegi alinip alinmadigini
sorgulamak ve topuk kani 6rnegini
almak
*Ornekleri TSM/iSM’ye iletmek
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LABORATUVAR SURECLERI

Maksimum 72 saat
FKU Dogrulama yapildi ise +72 saat

2

SONUCLARIN TAKIBi VE YONETIMI

*Web sisteminden
yayinlanan sonuglari
her giin dizeli olarak
takip etmek

*Web sisteminin yer
alan yénlendirmeler
dogrultusunda
yapilmasi gereken
islemleri ydnetmek

*Tani alan bebeklerin
sonuglarini takip
ederek web sistemine
girmek

il Saglik Mudiirlugiince bildirilen
islemlerin yerine getirilmesi igin
AHB'ye bilgi vermek

*Gerekli islemleri yapmak lzere aile
ile iletisime gekmek ve islemleri
yapmak

*Sonucu stipheli bulunan bebeklerin
sevk islemlerini gergeklestirmek

*Ailenin ilgili klinige gidip gitmedigini
takip etmek

*Tani alan bebekleri il Saglk
Mudurlugine bildirmek

*Tani alan bebeklerin takibini yapmak

IELI BN eKliniklerine sevk edilen bebeklerin ileri
merkezleri tetkiklerini yapmak
*Tani koymak
*Takiplerini yapmak
*Aileye taninin yer aldigi sevk geribildirim
formunu vermek I
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KONJENITAL HiPOTIROIDI (TSH) AKIS SEMASI

( KAN ORNEGI — Bebek 1 aydan biyiikse ]
¥ )
UYGUNSUZ KAN ORNEGE | | UYGUN KAN ORNEGi )
N
( KANORNEGITEKRARI  }>(  TARAMALABORATUVARI |

v

[

ssmuL |

v
5520miu/L |

v

( TEKRARKAN ORNEGI |

NORMAL

]

{

PEDIATRIK ENDOKRINOLOJi
KLINIGINE SEVK**

<« DANBMAN
HEKIM GORUSU

iLDEKi UYGUN
LABORATUVARDA SERUM T4
VE TSH BAKILMASI*

1

43

FENILKETONURI AKIS SEMASI

( KAN ORNEG ]
v v
UYGUNSUZ KAN ORNEGI | | UYGUN KAN ORNEGi ]
¥
( KANORNEGITEKRARI  }>{  TARAMALABORATUVARI |
4 4
@ETTMRSc T
v
l ( TEKRARKAN ORNEGI |
v

NORMAL

e

METABOLIZMA KLINIGINE

PEDIATRIK BESLENME ve
SEVK

1

44
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BIOTINIDAZ EKSIKLIGi AKIS SEMASI

[

( KAN ORNEGI )
UYGUNSUZ KAN ORNEGI ] [ UYGUN KAN ORNEGi ]
([ KANORNEGITEKRARI  |—>(  TARAMALABORATUVARI |
2 v
Enzim aktivitesi var Enzim aktivitgsi distk veya
(65 MRU Uzeri) (65 MI%IU ve alti)

[

TEKRAR KAN ORNEGI

)

[

v
Enzim aktivitesi var
(65 MRU tizeri)

NORMAL

PEDIATRIK BESLENME ve
METABOLIZMA KLINIGINE

SEVK
45
KISTIK FIBROZIS AKIS SEMASI
( KAN ORNEGI )
v ¥
UYGUNSUZ KAN ORNEGI  }—>{ UYGUN KAN ORNEG )

)
KAN ORNEGI TEKRARI ] [ TARAMALABORATUVARI |
v
( <90ug/l ) (=%ug/l )
v
[ TEKRAR KAN ORNEGI ]
7-14. glin
A\ 4
NORMAL

iLGILI KLINIGE SEVK

v
( TER TESTI iCIN SEVK )

) S ( ov

46
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Yenidogan tarama programlarinda zorluklar

Lojistik (insufficient laboratory hours and workforce)
Hangi testi kullanalim?

Etik

Bilgilendirilmis onam

Guthrie kagitlarinin depolanmasi ve ileri arastirmalarda kullaniimasi imhasi (Danimarka
yenidogan taramalari biobankasi kurdu)

Genetik testten kaynaklanan ek bilgilerin raporlanmasi
YALANCI POZITIF VE NEGATIFLER
CUT OFF SEVIYELERI

Birgok lab metodu gelistirildi hangisi pratik, stirdurilebilir, maliyet etkin?

Tarama pozitif cikan bebeklerin ileri tetkik ve tedavisinin takibini yapacak kayit sistemi
veri girisi insan glict dagilimi

47

Turkiye Hastane Dogumlarinin Kurumlara Dagilimi (%)
m -
60
60 57 r !
53 B B 51 50 51
50 : 5
41 2
40 - s 38
30
20
10 5 s 5 6 7 5 5 5
2010 2011 2012 2013 2014 2015 2016 2017*
H Devlet o Ozel = Universite

Ulkemizde Her yil ~1.300.000 bebek dogmaktadir.

Yenidogan Tarama Programi kapsaminda tekrar testlerle birlikte yillik yaklagik
1.500.000 test yapilmaktadir.

Akraba evliligi oranimiz %24 GENETIK GECISLI NADIR HASTALIKLAR DAHA SIK

48
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SURIYELI VE MULTECi COCUKLARDA
YENIDOGAN TARAMA PROGRAMI
2017 SONUCLARI

49

Yenidogan Tarama Programlar Yiiritiiclisii Kim?

1963-1982 Ana Cocuk Saghg Mudurlugi
Niifus Planlamasi Genel

Ana Gocuk Saghgi Midirligii 1963-1982 Midrlaga 19651962
Dr. Mehmet Fethi ALTINTUG 16.04.1963-04.09.1965 Dr. Turgut METINER 2508 1965-22.10.1873
Dr. Mehmet Galip ONERI 26.08.1965-22.05.1973 Fath ODEKAN 15.04.1974-20.03.1975

Mustafa SOYDAN Tandodan TOKGOZ 1504 1874-20.03 1875
Dr.Namiye TACAL KAPTANOGLU  05.10.1977-22.06.1978 Ugur TUNCER 20,03 1975-11.05.1877

Tandogan TOKGOZ 31,05 1977-26.02.1882
Dr. Mehmet Galip ONERI 17.12.1979-03 09,1982

Aile Planlamasi ve Ana Cocuk Saghgi Genel Miidurliigu

2012 THSK Kadin ve Ureme Saghgi Daire Baskanligi, Cocuk ve Ergen Saghg Daire Baskanhgi

5 Subat 2015 Toplum saglig1 merkezi ve bagh birimler yonetmeligi say1:29258 9 yildan sonra ACSAP lar kapandi.

50
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25.12.2006

[ NEONATAL TARAMA PROGRAMI ’

[ Halk Saghgi Kurumu ’

Evlilik 6ncesi taramalar

YENIiDOGAN TARAMA

Cocuk ve Ergen Saghg1 DB: Halk Saghg Laboratuarlari

| Ankara ve istanbul 2 adet Yenidogan tarama laboratuvarlari

‘ Tanimlanmis onlarca referans klinik |

_ AHBS HBYS son 1 yildir konusuyor

Tarama programindaki hastaliklarin Ulusal mutasyonlarini 6grenmeyi birakin insidanslarini dahi bilmiyortiz

Maalesef iilkemizde

yenidogan ve evlilik oncesi tarama programi,

tarama ve insidans calismasinin otesine gecememistir.

52
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25.08.2017 Olaganusti Hal (OHAL) kapsaminda gikartilan 694 sayili Kanun Hukmunde
Kararname (KHK) ile Halk Saghgr ve Kamu Hastaneleri Kurumu Baskanliklari yururlikten
kaldirilarak, genel mudirliik seklinde duzenlendi.

Tasra teskilatinda ve il saglik mudurlikleri yapisinda degisiklik

YENIDOGNA TARAMALARI
Gorev tanimi
Lab modernizasyonu
MEVZUAT CALISMASI

53

AMAG: Genisletilmis yenidogan ve evlilik 6ncesi tarama programina gegmek

GEREKGE: Ulkemizde akraba evliligi orani %24 nadir genetik hastaliklar ¢ok sik
gorultyor. Bu hastaliklarin ilag giderleri Glke ekonomisine ciddi yiik getiriyor bebek
mortalitemiz son 8 yildir plato ciziyor.

2005-2010 arasinda Avrupa’da 22 iilke yenidogan tarama programini genisletti,
Turkiye bu konuda ¢ok geri kaldi

MEVCUT DURUM:ANKARA VE iSTANBUL'DA SADECE 2 ADET ULUSAL YENIDOGAN
TARAMA LABORATUVARIMIZ VAR BU LABLARDA TANDEM MS TEKNOLOJISI YOK

Tirkiye’de su an sadece 2 metabolik hastalik neonatal tarama programimizda
(PKU ve biotinidaz eksikligi)
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Genisletilmis yenidogan tarama sistemi igin
biobanka, referans lab ve bioinformatik ag

* Evlilik 6ncesi ve yenidogan tarama testlerinin ve AMATEM dogrulama
testlerinin yapilacagi her boélgeye 1 TUSEB ulusal taramalar referans
laboratuvar kurulmasi

* indeks vakalarin aile taramalari ve tarama testi + cikan kisiler ileri
metabolik ve genetik testlerin yapilabildigi Ust teknolojinin bu
laboratuvarda kurulumu (Tandem MS/MS+NGS)

* indeks vakalarin aile taramalarinin ve tarama testi + cikan vakalarin
Guthri kagitlarinin ve diger numunelerinin saklanabildigi TUSEB ulusal
tarama biobankasinin kurulumu

* Tum bu verilerin toplanacagl TUSEB ulusal taramalar bioinformatik
ag1 kurulumu

* Tirkiye 100.000 genom projesine ve saglik sistemine entegrasyon

To help physicians structure their approach in the provision of care for these
newborn, the American College ofMedical Genetics (ACMG) has developed
a tool, called the ACT Sheet and confirmatory diagnosis, which provides
information for each condition involved in NBS.

The tool includes

1) a 1-page ACTion (ACT) sheet that describes short term actions and
communication with the family and determining the appropriate follow up
steps for the infant that has screened positive, and

2) a 1l-page algorithm with an overview of the basic steps involved in
determining the final diagnosis in the infant (ACMG, 2011).

The ACT sheet and confirmatory algorithm exist for various disorders
(endocrine, haematological, geneticand metabolic), and each ACT sheet
Includes links to informational resources.
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The Council of Regional Networks for Genetic Services (CORNLwas created in 1985 to provide a
forum for information exchange among groups concerned with public health aspects of genetic
services.

The newborn screening committee includes representatives from each genetic region of the
United States (equally divided among laboratories and administrators) and liaison members from
related professional groups.

In countries with more developed programs, some of the discussions about newborn screening
mirror the talk that’s going on in the U.S. For example, an advisory committee (SACHDNC) in the
U.S. released recommendations on the storage and use of blood spots leftover from newborn
screening

New Zealand and the U.K. have both conducted surveys and focus groups to find out what their
populations think should happen to blood spots samples after screening. Another example: SCID
was recommended for screening in the U.S. last year, and a few months ago, a member of
the European Parliament submitted a question for the E.U. Parliament about SCID screening.

* The American College of Medical Genetics (ACNIG)recommends that
states conduct newborn screening tests for a core panel of 29
disorders (including hearing screening, which does not routinely
involve blood spot analysis).

* One of NSQAP's most important partners is the Association of Public
Health Laboratories (APHL) ,which serves as a dynamic interface
between CDC and local, state, and territorial public health
laboratories. For the past 30 years, APHL has worked closely with
NSQAP to assure the highest standards of performance for newborn
screening nationwide for public and private laboratories.
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7 ADET TARAMA REFERANS LAB KURULUMU
evlilik 6ncesi ve yenidogan tarama lab larinin birlestirilmesi

Yeni tani kitleri ve tarama teknolojileri

Bioinformatik

ARASTIRMA
biobanka

Genisletilmis Yenidogan Tarama Programi

TARAMA

i

)

R 2

DEGERLENDIRME

60




In 2005,CDC established the Newborn Screening Translation
Research Initiative (NSTRI) with the CDC Foundation.

Goals for NSTRI include:
* developing new screening tests for specific disorders.

. adai)ting innovative methods such as DNA testing and nanotechnology for screening and
quality assurance.

* transferring new screening technologies to state public health laboratories.
* assisting states with pilot studies related to new screening tests for newborns.

* supporting state laboratory functions when states add disorders to their current panel of
tests.

NSTRI has developed laboratory projects focusing on a variety of disorders, including
lysosomal storage disorders (LSDYand severe combined immune deficiency (SCID).

By 2018, CDC anticipates that it will collaborate on, support, or fund 15 pilot projects for
conditions such as Pompe disease, Krabbe disease, Fabry disease, Niemann-Pick,
metachromatic  leukodystrophy  (MLD),  DiGeorges isease, and  X-linked
adrenoleukodystrophy (X-ALD).

SAGLIK BAKANLIGI MALIYET ANALIZi

SISTEM Kapiller Kan Ornegi ; L :
MEVZUAT SAGLIK BAKANLIGI ETIK KOMITE
GOREV TANIMI ASM
2.ve 3. Basamak Saglik Hizmetleri
Dogum Hastaneleri Halk Sagligi Genel
Ozel Hastaneler Madirlaga Ulusal
l Taramalar Birimi
‘ " Sagllk Mud ‘ (YD +EVI|I|k oncesi )

HALK SAGLIGI GN MD (R q
Ank.ve ist.LAB MOLEKULER LAB
'l
3
v

Sonuglar

> 4—»‘ Dernek ve Vakiflar 6‘2

PEDIATRI YAN DAL UZMANLIK DERNEKLERI

KLINiK GENETIK DERNEKLERI




Turkiyede Guthri kagitlari 2 yil buzdolabinda 3 yil kuru saklanip imha ediliyor

Danish Guthrie (PKU) Card Biobank

* Blood cards from all Danes since 1976 (ca. 2 million)

63

L E N DU AW N R

~
S

TUSEB Saglik Arastirma Enstitlleri

Kurulus kanunu 19/11/2014 — 6569

Tirkiye Anne, Cocuk ve Ergen Saghgi Enstitlisii 24 kasim 2017 30250 sayili resmi gazete
Turkiye Kanser Enstitlist

Turkiye Biyoteknoloji Enstitiisu

Turkiye Saglk Politikalari Enstitlis

Turkiye Geleneksel ve Tamamlayici Tip Enstitlist

Turkiye Halk Saghgi ve Kronik Hastaliklar Enstittisi

Turkiye Saghk Hizmetleri Kalite ve Akreditasyon Enstitlisi
Tiirkiye Genom Enstitlisii
Tiirkiye Dis teknolojileri Enstitiisii

Tiirkiye Nérobilim ve Arastirmalari Enstitiisi
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Tiirkiye 100.000 genom projesi
Ulusal Biobanka ve bioinformatik merkezi
Mamak Aziz Sancar Arastirma Merkezi

O TGP 2018 ikinci yanisindan itibaren proje gagrilar

> Proje kapsaminda hedeflenen galigmalar

o Saghkh Bireyler

o Nadir Hastaliklar

o Kanser

o Kompleks Hastaliklar

Q TGP 2019 - 2023
» Nadir Hastaliklar (%35)
» Kompleks Hastaliklar (%30)
» Kanser (%30)

> Diger (% 5)

65

iINSAN KAYNAGI

illi Pediatri Yandal Uzman Sayisi

TESCiL
BRANS SAYILARI
OCUK GENETIK HASTALIKLARI 36
Yaklasik 8000 cesit nadir hastalik var ve COCUK METABOLIZMA HASTALIKLARI 45

bunlarin yak|a§|k % 80’i genetik kokenli OCUK ENDOKRINOLOJi VE METABOLIZMA HASTALIKLARI 74
OCUK ENDOKRINOLOJisi 129
OCUK NOROLOVJISI 170
Akraba evlilikleri yogun (%23) COCUK iIMMUNOLOJiSi VE ALERJi HASTALIKLARI 146
OCUK ALLERJiSi 66
OCUK iMMUNOLOVJSI 25
OCUK ROMATOLOJiSi 75
OCUK NEFROLOJiSi 155
OCUK GASTROENTEROLOJiSi 112
0CUK GOGUS HASTALIKLARI 50
OCUK HEMATOLOJiSi 82
OCUK HEMATOLOJiSi VE ONKOLOJisi 178
OCUK ONKOLOVJiSi 52

Ulkemizde insidanslari bilinmiyor.

Bu konularda galisan bilim insani, uzman
hekim, arastirma ve tani merkezi sayisi az

BiR YAN DAL UZMANININ YETiSME SURESi 15 YIL
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Hangi teknoloji ?

¥ *
() Tiirkiye’de yenidogan taramasmnin gelecegi () Tiirkiye’de yenidogan taramasin gelecegi
"+ Genisletilmis yenidogan taramasi, yenidogan tarama . NGS (Yeni nesil dizileme):
programina pek ¢ok hastalifin birden eklenmesine « Yenidoganlarda tek gen mutasyonlarinin
imkan verecektir neden oldugu 500°den fazla hastalik
+ Tandem MS/MS (Tandem kiitle taranabilmekte

* Yenidogan taramasinin yamsira evlilik dneesi
taramalar da yapilabilir, birden ¢ok tarama
yontemi yerine tek bir yontemle diisiik maliyet
ve otomasyon saglanabilir

spektrometrisi):
*  Sonuglar kantitatif

+  Kompleks yaplar igindeki Gzgiin maddelerin
spesifik olarak belirlenmesini saglar

* NGS'in farkh kullamim alanlan da meveut
* Ulkeler, bu hastaliklardan sik goriilen, tedavi ya

* Pk gok geligmis iilke tarafindan tarama da modifiye edilebilen hastaliklardan tarama
programlannda kullamlmakta paneli olugturuyor

* Panele eklenecek hastaliklara iilkeler, taramanin * Diinya iizerinde uygulamasi giderek
temel ilkeleri gergevesinde karar vermekie: ABD yayginlagiyor: Suudi Arabistan, Kanada ve
farkh eyaletlerde degismekle birlikte 45, Ingiltere ABD'de bazi eyaletler, Cin, Israil...

10, Almanya 12, Tayvan 16 hastalik tartyor
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Genisletilmis Yenidogan Tarama Programina gegis
Tiirkiye Model Ornegi

Metabolic Disorder Endocrine | Hemoglobin |  Other
i
Organic | Fattyacid | Amino Disorder Disorder | Disorder

acid | oxidation acid
condition | disorder | disorder
Argininosuceinic Aciduria X
Citrullinemia, Type |
Maple Syrup Urine Disease
Homocystinuria
Classic F
Tyrosinemia, Type |
Primary Congenital x

FLOUROMETRIC} Hypothyroidism

adrenal X

TMS

B )

5,5 Disease (Sickle Cell Anemia)

x| x

5, Peta-Th ¢

HPLC high pi liquid chr

S,C Disease X

Critical C ital Heart Disease

IRT immunotrypsinogen testing | Cystic Fibrosis
Classic Galactosemia
Glycogen Storage Disease Type |l
(Pompe)
Hearing Loss
Severe Combined
Immunodeficiencies
Mucopolysaccharidosis Type 1

X-linked Adrenoleukodystrophy

T™MS

M| x| X |x|[X]x|x
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Uluslararasi kurulus destekler;i

The International Atomic Energy Agency had devoted a total of $6.7 million USD to assist developing
countries developing the infrastructure for newborn screening , in particular for congenital hypothyroidism .

In 2008, the Working Group of the Asia Pacific Society for Human Genetics on Consolidating Newborn
Screening Efforts in the Asia Pacific Region was formed with representatives from 11 countries, Bangladesh,
China, India, Indonesia, Laos, Mongolia, Pakistan, Palau, Philippines, Sri Lanka and Vietnam.

responsi

policies in NBS (Baust, 2008; OECD, 2007).

¢ USA Newborn Screening Quality Assurance Program (NSQAP) hprovides training, consultation, proficiency
testing, Euidelines, and reference materials to state public health laboratories and other laboratories

le for newborn screening in the United States and in several other countries.

¢ The Organization for Economic Co-operation and Development (OECD) with the International Society for

Biological and Environmental Regositories jointly developed best practice guidelines useful to implement such

69
USA Newborn Screening Quality Assurance Program (NSQAP)
* NSQAP provides training, consultation, — —
proficiency  testing, guidelines, and - NSQAF Worldwide Participants - *-u\\\
reference. materials to state public hea_lth . i P _
laboratories and  other laboratories s T Vv St
responsible for newborn screening in the = gy e B\
United States and in several other / g Gy el v \
countries. NSQAP monitors newborn | o g e Thlind |
screening worldwide so that it can stay on \ i Irdad Plppies o D f
top of new technology and tests. The \ Catahia I|m|-.- P\[-{lug.\l r..hl\:::.mm Jom /'
. . . . b fapan Jatar Uite %
graphic below lists countries with one or \cm...\-z....hh_- ‘\.;.'..-.., i o /
Denmark sbanon Sauchi Arabia Jietnam
more labs participating in NSQAP. Pyt fithunis Singapore -
\\‘ P e
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Turkiye’de Evlilik Oncesi Tarama Programi

* Anamnez, fizik muayene, laboratuvar testleri icin kan alinmasi.
* Hemoglobinopati taramasi (hemoglobin elektroforezi ile (HPLC)
* Kan grubu tayini

* Bulasici hastaliklarin taranmasi

— Anti HIV

— HbsAg, Anti-Hbs
— VDRL

— Akciger Grafisi
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3960 sayil Kalitsal Kan Hastaliklari ile Micadele
Kanunu 1993

* Talasemi basta olmak (izere,
* Hemofili

* Orak hticreli anemi

* Eritrosit enzim hastaliklari

gibi kalitsal kan hastaliklarini kapsamaktadir.

73

1994 yilinda Kalitsal Kan Hastaliklar
Arastirma ve Tedavi Merkezleri
3960 sayili kanuna dayanilarak kurulmasina karar verilmistir.

illerinde tani merkezleri kurulmustur. Bu merkezlerde, hastalarin
tedavilerinin yaninda tarama g¢alismalarina da baglanmistir

Antalya
Hatay
Mersin

Mugla
Denizli
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2003 yilinda Ulusal Hemoglobinopati Kontrol Programi

Saglik Bakanlig1 tarafindan, yiiksek riskli illerde baslatilmistir.

Resim 2. Tirkiye'de hemoglobinopati 6nleme projesinin yirttildagi iller (16)

75

Riskli 33 11

« Konya * Bursa « Kahramanmaras <+ Bilecik
« Karaman * Canakkale « Antalya » Kirklareli
¢ Burdur » Kiitahya e Mersin « Kayseri
¢ Isparta « Gaziantep * Hatay *  Erzurum
o Izmir « Sakarya - Ankara » Diizce
* Denizli * Kocaeli * Tekirdag * Adana
¢ Manisa ¢ Sanlurfa « Edirne * Aydin
e TIstanbul « Eskigehir « Diyarbakir * Mugla
+ Batman

2013 yilinda eklenen 8 il

« Afyon e Siirt

« Kilis e Sirnak

* Mardin * Usak

+ Osmaniye * Yalova
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Evlilik 6ncesi tarama lab
mevcut uygulama

Her il kendisi i¢in belirlenen laboratuvara hergiin 2 giin kan
orneklerini gondermekte

Laboratuvarlarda yigilma olmamasi i¢in hangi ilin hangi giin
gonderecegi belirli

* 01 Ocak 2018 tarihi itibari ile tiim iller her giin kan gondermekte

Hemoglobinopati taramasi hemoglobin elektroforeziile (HPLC)

Evlilik Oncesi Kalitsal Hastalik Taramasi

Exlilik raporu igin aile hekiming
bagvuran giftler; kalitsal kan
“Hemeglotinegats

hastaliklar: taramas: ile igii
bilgilendirilir*

Akdera anemisi

adle hekimi tarafindan evienecek
giftlerden erkegin kan alnir

Halk Salsfls Laboratuvarlannda
numune analiz edilir, sonuglan
degerlendirilic

h 4 h 4
Sonug NORMAL ise tagrpicslik TASIVICILIK saptand ise eglerden
tespit edilmemigtic kadin olandan da kan alinmasi
gereklidic, Alle Hekimine tekrar
bagvurulmas gereklidis**

Alnan kan drnekler Halk Sagid
Laboratuvannda analiz edilir,
sonuglan degerlendirilir

Sonug NORMAL ise tagyciltk
tespit edilmemiztic Eger ejlerden her ikisinde do
TASIVICILIK saptand) ise Alle

Hekimi kigileri saglikh bebek

A sahibi olabilmek igin
Mt dersceds danigmanhik alabilecekleri bir
kBnsrii ve soluk marieze yonlendirir,
BOrnGm s bie Eslerden her ikisinin de
st tagper oldugu durumiarda
Pasts dedair %24 hasta bebek sahibi

olunabilecegl
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BETA TALASEMi TARAMA TESTi NGS_TESTi MODELI
MALIYET ANALIZI (MISEQ CIHAZI)

384 ORNEK iGiN MALIYET $ 196 ORNEK iCiN | MALIYET $

DNA iZOLASYONU [l
iZOLASYONU

m 36 INDEX 3,6
2,43 FLOW CELL 4,86

Talasemi, orak hiicre anemisi gibi hastaliklarin tasiyici taramasinin yapilmasi sirasinda ayni anda mutasyon
bilgisine (genotip bilgisi) ulasiimasi artik ¢ok kiictik maliyetler ile mimkin olabilmektedir
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Hedef: Talasemive SMA eradikasyonu

Evlilik 6ncesi tarama genetik danismanlik PGD IVF
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Talasemi eradikasyonu

e Kahtsal kan hastaliklari ile micadele kanunumuz 1993 vyilinda, kahltsal kan
hastaliklarindan hemoglobinopati kontrol programi ile tani ve tedavi merkezleri
yonetmeligimiz 2002 yilinda yayimlanmasina ragmen ulkemizde 25 yilda talesemi
eradikasyonu saglanamamistir.

e Oysa Kuzey Kibris Turk Cumhuriyeti ve Yunanistan, Talasemi hastaligini 15 yilda
eradike etmistir.

* Hemoglobinopati taramasi llkemizde su an sadece 41 ilde evlilik o6ncesi
yapilabilmektedir.

* %3-4 gibi bir insidansla halen iilke ekonomimize ciddi ylki olan bir hastalik olmaya
devam etmektedir.
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Screening Programmes in Scotland

Pregnancy Screening Newborn Screening Adult Screening
< 4
Sickle Cell Disease & |/ ™\ [~ Bowel Cancer Screening
Thalassemia Screening Newborn quod Spot Everyone aged 50-74
Blood test before 10 weeks Screening FOB test every 2 years
All newborn babies tested for:
Infectious Diseases \ B ) Cervical Cancer Screenin
Screening Cystic Fibrosis Wemen aged 20-60 9
Blood test at 8-12 weeks for: Sickle Cell Disorder e oG BT
Rubella, Congenital Hypothyroidism
Hepatitis B
Syphilis o~ Breast Cancer Screening
L HIV /| Universal Newborn Hearing Women Aged 50-70
- Screening Mammogram every 3 years
Down Syndrome Screening All newborn babies given
Blood testat 11-14 weeks + hearing examination ( Diabetic Retinopathy
Early pregnancy ultrasound Screening
scan for Down syndrome Newborn Physical Those aged 12+ with diabetes
= Examination \_Eye examination once a year
Fetal Anomaly Screening || Not a screening programme in | (“Abdominal Aortic Aneurysm
Mid-pregnancy ultrasound scan || gcotiand but routinely carried (AAA) Screening
a1 wete Uy Bt out by NHS Scotland Ultrasound for men age 65
syndrome and fetal anomalies _ /1o be rolled out by Dec 2013

41



ULKEMIZDE EVLILIK, GEBELIK VE IVF ONCESi GENETIK DANISMA
NASIL OLMALI?

« Ulkemiz akraba evliligi orani %24, dogu illerinde ¢ok daha yiiksek olan bir {ilke
* Halihazirda evlilik dncesi sadece hemoglobinopati taramasi yalnizca 43 ilde yapilmakta

» Akraba evliligi 6zellikle 1. Derece kuzen ile evlilik Yapacaklarda Ulkemizde genetik
danismanlik nasil verilmeli? (Ailede bilinen kalitsal hastalik varliginda ve yoklugunda)

* Evlilik 6ncesi tarama programina hemoglobinopatilere ek olarak SMA, kistik fibroz ve
Ei"ler Ihas;c@)hklardan (Fragil X, DMD) hangisi eklenmeli hangi yontem taramada
ullaniimal’?

* infertil ciftlerde tedavi dncesi genetik danisma nasil yapilmali?
* Genetik testlerin raporlama standartlari nasil olmali?

Premarital or pre-conception genetic counselling

A complete three-generation family medical history that includes ethnicity information about both
sides of the family is arguably the single best genetic “test” applicable to preconception care

Table 1
Recormmended Courselng'Tesbng by Ethnicsty
5:':‘;1':’;5:" Disorders with
ber of recommended Type of test
the couple) =
Caucesian Cyshc Bbross DNA testing of CFTR gene'’
Furopean Cystic Sbrosis DMNA testing of CF TH gene’ 1
Ashkenazi Canavan disease, Canavan disease DMNA tasting of
Jewish cystic fbrosis, familial ASPA gt:m."a.‘s.‘
dysautonorma, Tay Cystic fibrosis: DNA testing ol CFTR
Sachs, Gaucher, gena'!,13 19
HNiemann-Pick Type A, Farmiial Dysautonomia DNA testing of
Bloom syndrome IKBKAP gene ' 1919
Mucolipidosis I, Tay-Sachs: Enzyme assay for
Fanconi c haxos i A level ar DA
testing ol HEXA gene'?, 15,12
Gaucher: DNA testing of GBA gene
Q Niemann-Pick Type A: DNA testing of
e N e ewenne 130808 ]

All women considering pregnancy should have a screening history in the preconception visit. Providers should ask about risks to
pregnancy based on maternal age, maternal and paternal medical conditions, obstetric history, and family history. Ideally, a three-
generation family medical history should be obtained for both members of the couple with the goal of identifying known genetic disorders,
congenital malformations, developmental delay/mental retardation, and ethnicity.

The clinical content of preconception care: genetics and genomics.

Solomon BD, Jack BW, Feero WG.

Am J Obstet Gynecol. 2008 Dec;199(6 Suppl 2):5340-4




Klinik Genetik

* Soygecmis
- En az 3 jenerasyonu iceren detayh pedigri
- indeks vakaya benzer 6zellikte birey sorgusu "

- Ozellikle dismorfik-sendromik ortak ozellikler
- Ailesel kanser hikayesi

Who Is Recommended To Complete Premarital Or Preconception
Genetic Screening?

* Couples in which either spouse has a family history of hereditary
disease

* Couples who previously had a genetically abnormal child

* Couples who are close or distant relatives and know of a family
history for genetic disease

* Couples with no known family history for genetic disease and who
would like to complete screening as an extra precaution
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GENISLETILMIS EVLILIK ONCESI TARAMA PANELI (NEXT SEQ CIHAZI)

TURKIYE MODEL ONERISI ORNEGI

HASTALIK METO! K TE! NGS MALIYET | MLPA MALIYET ($) TP-PCR TOPLAM
I
S S
:137:% NGS DIZILEME = 33$ NA

MLPA NGS NA 12,5%
(%95-98) DIZILEME
(%2-5)

MLPA NGS 16,7$ 46$
(%65-75) DIZILEME
(%25-35)

NGS DIZILEME ~ MLPA 10$ NA

ROZ (%-97-98) (%2-3)
TP-PCR - NA NA 75$
I 30$ 58,5 7,5% 96%
I

Pre-implantation genetic screening

Pre-implantation genetic screening (PGS) is an in vitro (IVF) process used to test embryos for serious inherited genetic conditions and
kchromosomal abnormalities before pregnancy. This can be especially important for a parent or parents already diagnosed with a rare
disorder, or for those parents who have previously had a child that has been diagnosed with a rare disorder. PGS checks the number

lof chromosomes in each embryo developed in the laboratory five or six days after fertilisation.

How it works:

FAn embryo is created through IVF

rFive or six cells are removed with a fine glass needle

rCells are tested for specific genetic conditions or chromosomal disorders

FEmbryos with normal chromosomes can then be implanted in the mother’s womb, or frozen for later implantation.

In New Zealand, pre-implantation genetic screening is permitted for serious conditions where a child has at least a 1:4 chance of
nheriting the condition or chromosomal abnormality.

Public funding and eligibility

Parents need to meet a number of criteria to receive a referral for a publicly funded consultation and
reatment with a fertility specialist. Some criteria depend on your District Health Board. You can look up
our region through this link on the Fertility Associates website to check the relevant criteria and referral

process for your region for accessing a publicly funded consultation and treatment.

Fertility Associates provides free 15 minute confidential phone consultations with a nurse, to discuss your|

fertility and the options available. You can book a consultation through this link on the Fertility Associates
ebsite.

More information about fertility and genetic screening can be found on the Fertility Associates website.
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.
When an Entire Country

The Danish b

Is a Cohort

‘other country. How

e this vast array of

Registers

* MNeocnatal history
= Clinical history
* Specific disease register

ional Danish Pathol Databank

* Disease Screening

= Other laboratory tests

*  Vaccination history

« Social, school and education
*  Prescription database

= Clinical Quality databases

89

The Danish Biobanks

¢ Danish National Biobank

® Danish Cancer Society biobanks
e Danish National Birth Cohort biobank

¢ Danish Phenylketouria Cards (blood from all Danes since 1976

e The National Danish Cancer Biobank

e Danish Pathology Bank (approx. 25 million tissue samples)
e Disease specific biobanks
e Local hospital and research project biobanks
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Danish Biobank Register

BIOBANKS | NATIONAL REGISTERS

| DK Cancer Society | g Paont Regty Danish Family

| Pathology Bank

§

: 3 Relations
[ Hospital Biobanks |
N
l =

i Danish Medical
; = «—————— | BaihRegistny
| National Biobank —
N =5 National Danish

| DK Cancer Biobank |
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