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H Emimtwon twv levetikwv Noonpatwyv

Fevetikn voooc: 53 / 1.000 dtopo uExpt ta 25 £€tn {wnc

v' Movoyovidiakd (3,6/53)
v Xpwpoowpatikd (2/53)
v'  MoAumnapayovtikd (47/53)

+ Juyyeveic avwHaAieg

Fevetikn vooog: 79 / 1.000 dtopa uéxpt ta 25 €tn {wng

Baird et al, Health Surveillance Registry, 1998
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The Burden of Genetic Disease on Inpatient Care in a Children’s Hospital

Shawn E. McCandless,'* Jeanne W. Brunger,” and Suzanne B. Cassidy*
'Department of Genetics, Case Western Reserve University, Cleveland; *Center for Human Genetics and Department of Pediatrics, University

Hospitals of Cleveland, Cleveland; *Clinical Genetics Service, Department of Cancer Genetics, Roswell Park Cancer Institute, Buffalo, NY;
and “‘Department of Pediatrics, Division of Human Genetics, University of California, Irvine, School of Medicine, Irvine, CA

The important role of genetics in pediatric illness has been increasingly recognized, but the true impact has not

been well delineated. An important study of pediatric inpatient admissions to_a children’s hospital in 1978 found
a genetic basis for disease in just less than half of admitted patients. We sought to update this study in light of
current Eospita'imtion practices and new Enowleage about genetics. We systematically reviewed the records of
5,747 consecutive admissions (4,224 individuals), representing 98% of patients admitted in 1996 to Rainbow
Babies and Children’s Hospital (Cleveland, OH). Each patient was assigned to one of five groups on the basis of
the presence or absence of an underlying chronic medical condition and whether that condition had a genetic basis

or susceptibility. An underlying disorder with a significant genetic component was found in 71% of admitted
children. The vast majority (96%) of underlyin cﬁronic disorders in cEi[aren in this stuay were either c[early

0
genctic or had a genetic susceptibility. lotal cearges for 1996 were =562 million, of which $50 million (81%) was

“accounted for by disorders with a genetic determinant. The 34% of admissions with clearly genetic underlying
disorders accounted for 50% (>$31 million) of the total hospital charges. The mean length of stay was 40% longer
for individuals with an underlying disease with a genetic basis than for those with no underlying disease. Charges
and length of stay were similar for children with underlying chronic disorders, regardless of the cause. This study
begins to quantify the enormous impact of genetic disease on inpatient pediatrics and the health care system.
Additional study and frank public discourse are needed to understand the implications on the future health care
workforce and on the utilization of health care resources.
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ARTICLE

Consensus Statement: Chromosomal Microarray
Is a First-Tier Clinical Diagnostic Test for Individuals
with Developmental Disabilities or Congenital Anomalies

David T. Miller,'* Margaret P. Adam 2* Swaroop Aradhya,® Leslie G. Biesecker, Arthur R. Brothman ®
Migel P. Carter,” Deanna M. Church* John A. Crolla® Evan E. Eichler,'® Charles J. Epstein,!?

W, Andrew Faucett,2 Lars Feuk,2 Jan M. Friedman,'* Ada Hamosh,4 Laird Jackson,1s

Erin B. Kaminsky,® Klaas Kok* lan D. Krantz,'? Robert M. Kuhn,'* Charles Lee,'¥ James M. Ostell*
Carla Rosenberg,®® Stephen W. Scherer,?! Nancy B Spinner, ™ Dimitri J. Stavropoulos, >

James H. Tepperberg2? Erik C. Thorland,2 Joris R. Vermeesch,2 Darrel |, Waggoner2e

Michael S, Watson, " Christa Lese Martin,® and David H, Ledbetter>*

Chromosarmal micmarsay (CMA) S increasingly utilized bor genetic testing of individuwal with unexplained developmental delay/ intel-
lectuaal disabilivy (DL, autism spectrum disonde s (ASLY), or multiple congenital anomalies (MCA). Performing ChA and G-banded
kampatyping on every patient substantially increases the total cost of genetic esting. The International Standard Cytogenaomic Amray
(ISCA) Consortium held two international workshops and condectad a ferature eview of 33 studies, Including 21,698 patients tested
by ChiA We provide an evidence-based summary of dinical oytogensetic test ing oom paring ChA to G-banded karyotyping with respect
o technical advantages and limitations, diagnostic vield for variows types of chromosomal sberations, and iswes hat alfect test inter-
pretation. CMA offes a msch higher diagnostic vield (15%-20%) for genetic testing of individuals with unecplained DOV, ASD, or
RACA than a G-handed karpotype (-3 %, excluding Down syodiams and other recognizab e chromesomal syndmomes ), primarly becawse
of 1 higher sensiivity Tor submicroseopic deletions and duplcations Truly balanced reamangements and low-level masaician are
genemlly not detectable by arrays, but these are e ltively integueent causes of sbnonmal phenotypes inthis population (<1 %), Available
evidence strangly supparts the wse of CMA In place of G-banded karvotyping a3 the Bst-ler oytoge netic diagnostc test for patients with
LYW Ly, ASLY, o MOA. G-handed karpotype analyads should be e rved for patients with obwious chromosomal syndmmss (e g, Down
syndiome), a family histary of chrmomosomal reamangment, ora hisony of mulipl miscamiages.

Introduction T, and ASD affects - 1:150 individuals.™ Most patients

lack sutfcient specific history or features from physical
Scope and Purpose eximi mation to sugpest a specihc genetic (or non-geretic)
Clinial genetic testing, induding chromosome analysis, is cuse, Published guidelines for testing such patients have

a standard practice for patients with diagnoses including
unexplained developmental delay/fintdlectual disability
(DD, autism spectrum disorders (ASD), and multple

emphasized (1) testing for chromosomal abnormalities
v G-banded karyotyping and {2) testing for common
single-gene disorders, such as fragile X wrldmmc.*

mmngenital anomalies {MCA). These categorces of disorlers Microarray-based prnomic copy-number analysis is now
amount for the lagest proportion of cytogendic testing @ commaonly ordered clinical genetic test for this patient
because of their high prevalence in the population. The population and is offered under vadous names, such
incidence of DIVID in the geneal population approaches a5 “diromosemal micoarmy” (CMA) amd  “molecular

Drivision of Genetics and Departmen tof Laborsory Medicine, Chil dren's Hospatal Bostonand Harvand Mehal Schaal, Toston, A, TSA; *Demartment of
Hamman Genetics, Bmary University Schoal of Medicine, Atlana, G A, USA "Demrtment of Patiatrics, University of Washington Schoal of Medicine, Seat-
e WA, THA: | GeneTng, Gaithershurg, M, URA; “National Human Genome Ressarch Instisite, Mation al Ins ttutes of Heaith, Rethewh, MD, THA; “Depart-
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Bomasculr Sdenes and Enginesring, nhersty of Calfonia Sintz Cne, Santa Croz, OA, TRA; ;mmnt of Pathelogy, Brigham and Wimen's
Hopittal, Harvard Mesbic] Schocl, Boston, MA, USA “Department of Geneto and Bvolatiomany Bology, University S Paula, Brazsil *'The Centre for
Al ied Genomios aned Program in Geneties and Genestic Biodogy The Hosmtal for Sick Chikinen and Departm en tof Moleouler Genetics, University of Tor-
nto, {mtario, Canady; ZDeparment of Pediztric Laboratory Medicine, The Hospital for 5 de Children, Toronts, Omtarks, Canady, ZLabomsny Coqon-
fon of Amernica, Resmrch Trangle Park, NC TR ”L.L'rm'ra.t.-ry Mealioneand Pathology: Mayo Clinde, Roches e, WM, TSA; * Center fr Human Ce=eetic,
Universitit Leuven, Lewven, Belgium  Depertment of Human Genetics and Pediatrics, Umiversity of Chicago, Chiceg, T, USA “Ameian College of
Medical Genetics, Dethescla MDD, 1TRA

orresponsdernce david ol ber Aol crens. harvarnd s (TUT ML), danvid dedbettenem onsd UH L)

o 101006, 2 heg 200 QL0 2 200 0 Ty The American: Society of Human Genetic. All nights neserved.

The Amenican journal of Human Genetics 86, F49-764, May 14, 2010 | 749

o0 MopLako¢ Kapuotunog peta
TN Yévvnon

arnoteAel e€€taon emAoyng

O€E ATOMQL MLE:

ave€lyntn vontikn votépnon
avantulakny dtatapaxn
OLUTLOMO

TLOAAQITAEG OUYYEVELG AVWHAALEG

o Moplakog Kapuotumog napeExeL
15-20% vnAdtepn

Stayvwotikn kKaAvyn

O€E OX£0N ME CUMPBATLKO KOPUOTUTIO



NMpoyevvnTikOG Mopiakog KapuodTuTrog
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Napadooiakl AAAnAoUxion DNA

‘Evdeién: Xoapoaktnplotikoc ¢awvotunmoc, 1 n Alya unevBuva yovidia

1. Mevdélewag kAnpovouikotntac (AD, AR, X-linked)

3. AMOTUTTWHEVA YoVidLa

(2.Prader Willi & 2.Angelman )



Neac Meviag AAAnAouUxion DNA
Whole Exome Sequencing (WES)
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OEPAMNEIA
TENETIKQN NO2QN

1. Fovibiakn Oepamneia

2. NTovidLakn tpomonoinon

3. NlovibLlaokn aiyaon




SPRINGER NATURE

“NMwc n yovidlokn Oepaneia
ovadUETOL OO TN
«OKOTELWVN emoxn» tn¢”

December 2022, Nature




FTONIAIAKH OEPANEIA: KAINIKEZ EOAPMOIE2

OEPATEIA HMEPOMHNIA
EFKPIZHZ ANO
FDA
Luxturna ZUYYEVAG olpaupwon 12/2017
Leber
Hemaenix Alpoppodtiia B 11/2022
Zynteglo B-Oalaccatpia 8/2022
Zolgensma Nwtiaia puikn atpodia 5/2019
Skysona Abpevoleukoduotpodia 9/2022
Elevidys Muikn dvotpodia 6/2023
Duchenne




fovidiakn Tpomomnoinon
(Gene Editing)
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HOME NEWS SCIENCEINSIDER CHINESE SCIENTIST WHO PRODUCED GENETICALLY ALTERED BABIES SENTENCED TO 3 YEARS IN JAIL

SCIENCEINSIDER = ASIA/PACIFIC

Chinese scientist who produced genetically altered
babies sentenced to 3 years in jail

He Jiankui and two collaborators were found guilty of “illegal medical practices”

30DEC 2019 - BY DENNIS NORMILE

‘ @ Science

Genenca"y
M_gmfled Bables

He Jiankui, at a Hong Kong meeting in November 2018 where he presented his work, has not been seen in public since then. anTHONY KWAN/BELOOMBERG/GETTY IMAGES
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(RNA interference-Gene Silencing)

Muikn duotpodia Duchenne
Eteplirsen (Exondys 51)

Nwtiaia puikn atpodia
nusinersen (Spinraza)

KAWLIKEC SOKLUEC

Medicine 2006 Awpoppodiiia
AwpoodarplvondBeLeg

Andrew Z. Fire AvocAutidopiec
Craig C. Mello Nolpwéelc- Hnatitida B




latpikn} AkpiBeiag UNDERSTANDING PRECISION MEDICINE
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H latpikn AkpiBeiac otov Moadiko Kapkivo

SUMMER 2016

MAGAZINE

lumbia physicians found .the caus
h Shapoo's cancer, deep in her DB

PERSPECTIVE article

Front. Oncol.
Sec. Pediatric Oncology
Wolume 13 - 2023 | doi: 10.3389/fonc.2023.1279953

Pediatric Precision Oncology: "Better three hours too soon
than a minute too late”

Mark Marshall** Jennifer Ivanovich? Morgan Schmitt* Amy Helvie® Lisa Langsford* Jennifer Casterline* Michael Ferguson®

L Department of Pediatrics, Indiana University School of Medicine, United States
2 Department of Medical and Molecular Genetics. Indiana University School of Medicine, United States
3 The Medical Affairs Company (TMAC), Kennesaw. Georgia, USA, United States

Precision oncology is defined as the selection of an effective treatment for a cancer patient based upon

genomic profiling of the patient’s tumor to identify targetable alterations. The application of precision
oncology towards pediatric cancer patients has moved forward more slowly than with adults but are gaining
momentum. Clinical and pharmaceutical advances developed over the past decade for adult cancer
indications have begun to move into pediatric oncology, expanding treatment options for young high-risk and
refractory patients. As a result, the FDA has approved 23 targeted drugs for pediatric cancer indications, moving

targeted drugs into the standard of care. Our precision oncology program is in a medium sized children’s
hospital, lacking internal sequencing capabilities and bioinformatics. We have developed methods, medical and
business partnerships to provide stateof-the-art tumor characterization and targeted treatment options for our
patients. We present here a streamlined and practical protocol designed to enable any oncologist to
implement precision oncology options for their patients.
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H latpwkn AkpiBeiac otnv Nawdovedppoloyia

THE LANCET
Child & Adolescent Health

Yolurne 7 - e 6 - June 2023 wowrw thelance Leom/child adolescent

THE LANCET
Child & Adolescent Health

COMMENT | VOLUME 7, ISSUE 6, P363-371, JUNE2023 | % Download Full Issue

Biomarkers and personalised medicine in paediatric kidney

disease

Brendon L Neuen £+ Sean Kennedy

Published: April 26,2023 « DOI: https://doi.org/10.1016/52352-4642(23)00102-5 «

Articles Articles Review

Adolescent chidbearing in Latin Urinary DKX3 a5 a biomarker for short- The effect of carly childhood respiratosy
American and Canbbean countrics xross | term kidney funktion decling inchildeen | infextions and pacumonia on lifclong
generations and over time with cheoni kidney dicase lung function
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SCREENING
TENETIKQN NO2QN

1. Screening dpopEwv avanapaywytkng NALKiog

2. Mn eneppatikog npoyevvntikog EAeyxos (NIPT)

3. NeoyviKO screening




Avixveuvon ¢opEwV avamapaoywyLtkng NALKLOG
(Reproductive Carrier Screening)

targeted carrier screening

A4

OTOXEUMEVO OE OETLKO OLKOYEVELOKO LOTOPLKO

nx. SMA

ethnic-based carrier screening

¥

Baoel eBvotntac

nx. B-6aAaocoaiuia oe EAAaSa kot KUTtpo
n Tay-Sachs oe lopanA



TOL GUXVOTEPQA UTTOAELITOMEVO YOVLOLOKA VOO LaTO
otov EAANVIKO MANBuouo

FTONIAIAKO 2YXNOTHTA | TYNO2 AIATNQ2TIKH 2YXNOTHTA
NOzHMA TENNHZEQN | NOZHMATO2 EZETAZH ®OOPEQN

B-Oalacoatpio & FovidLakog MopLakog 8-10%
UTTOAELITOMEVOG  EAEYXOG

Kvotiwkr) ivwon  1: 2500 FoviSLakog Moprakog 4%
UTTOAELITOMEVOG  EAEYXOG

ZUYYEVAC 1:3300 FoviSLokog Mopiakog 3,5%
Bapnkoia UTTOAELTIOMEVOG  EAEYXOG

(Cx26)

Nwtiaia puikn 1: 10000 FovidLakog Moprakog 2%

duotpodia UTLOAELIMOUEVOG  EAEYXOC



ALEUPUEVO screening POPEWV YEVETLKWYV VOCWV
Expanded Carrier Screening

Expanded Carrier

Panel
Counsyl Foresight

Carmner Screen

Invitae Broad Pan-
Ethnic Carnier Screen

InhenGen

InherigenTx
Inheritest

Honzon Carrnier Screen

Provider

Counsyl

Invitae Comprehensive Invitae

Invitae

GenPath
GenPath
LabCorp

Natera

Number of
Diseases/Genes
Screened

176
287

46

180
/5
97
274




Maternal
Bloodstream

Trisomy 21 99 100
Trisomy 18 97 100

Trisomy 13 92 100



Neoyviko Screening

Neoyviko N’Evwpiko Screening

Guthrie test 100,000 newborn babies will have their
genomes sequenced in the UK. It could have
big implications for child medicine

9 By Thomas Page, GNN
& updated 7:34 AM EDT, Mon March 20, 2023
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TENETIKQN NO2QN

1. Npoepdutevtikn Mevetikn Atayvwon

2. Npoypappata tpoAndnc voonpatwv @Oopac




Npoepudutevtikn Mevetikn
Awayvwon (PGD)

Embryo biopsy

Genetic testing
of embryos
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Emwyevetikn
Nwc n cuunepidbopa poc «aAAalew» to DNA pac!!
Postnatal

e Nutrition

Undernutrition Pharmacological treatments

Stress, anxiety Physical exercise
Pharmacological realments Unhealthy habits

Assisted reproductive lechnalogies Chemical compounds
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