Carrier Detection Int Newnorns:
Should 1t be Discovered?
Should it be Disclosed?

Lainie Fredman Ress, M.D., Pnh.D:.
University of Chicago
1 RO1 HID043455-01 NICHD:
Newboimn Genetic Screening:
For Whoese Benetit 2

© Ross, 2004



Three Case Studies

@ Sickie celllanemia (SCA)
® Cystic Fibrosis (CF)
® Duchenne Muscular Dystrephy: (DIVID)
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Sickle Cell Anemia

® Autesemal recessive disease chaliacterized: by
aiEmia anelVase-oceilsivVe evenis.

® Single point mutation' (Valine s supstituted for
giuatmic acid In thae sixth amine acid of the: b-chain)
o \Vide varaniityin sympiemaieclegy:
® —10% oi Black' Americans: are caltiers; about 0.5%
Rave sickie cellranemia.
® Als@ Seen iRl ether communities (e.al, Mediter@anean
families):
® Carrier statls: Pretectiveragainst malanas; may have
slight Increasedl sk off sudden deaith, bl dees not
Interfere with daily filinction.
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SicklerCeliFAREmMIErSEreennig=i:

® 1972: National Sickle Cell Anemia and Contrel Act

® 1972, Greenlerg et al. desciibed selunility testing
(Sickledex). Dees not distinguishi carriers frem
neMezZYygoles.

® 1973 Garrick et al. described elecirophoresis
methedolegy (Whlch coula distinguish; trait frem
disease)).

9 1989 Schedlhauer and Passideschlied eleciiopheresision
Infant1BleeeSpPolSs:

® 1987 icCape et al. demonstrated that DINA canlbe

extracted firemi adrneadivloed Spets on iltelr paper:.
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SicKlerCeliNAREMIENSEHEEHINIG=2

® 1970s: Screening focus was Population Screening and
SCreening| pregnant women and thelr partners.

® 1986: Gaston et al. show that PCN prephyiaxis
decreases mornidity and mortality infinfants with SCA.

® 1987: CDEC Workshep recommenads NEWBerA SCieening

IPFSCA,

® a1 1985, 7 states alreaey/ testingier IEmoeelehinepatnies aleng
Withr PKUNRFAEWBGINS.

® By 1990, 29 states offered some tyjoe o newborn
SCreening.
® Ojten’tiargetea) and net universal:

® 2004: 48 states plus Distiict off Columiia provide
Universal newinoer Screening.

@ 2 Sstates) screenonly selected pepulatiens (S:D: and NLHE)

® 1 siaie! (ldahe) does net offier:
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Isclosure of Newborn Carrier Results’

® Contreversialinthe 1970s and 1260S Wit seme
states disclesing (New York, Cennecticut) and others
et (Califernia).

® President’'s Commission, 1983: INewor SCreening
should net be done prmarly to determine parental
caler results. Hewever, I carrers are ldentified;
parents nave a [t tor KNeW.

® Reafiimmed in IOM Report, Assessing Genetic RISKS,
19975

® [oday, virtually all'disclose caiier results.
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PRES and CONS ol Carrer DisclosUe
® Advantages

® Parents are the appropiate fiducianes, of thelr chllars
fealth infermation

® Reproductive decision-making ol parents

® Relevance for child’s reproductive decisien making
WhRER NE or SHE BECOMES 0 2ge.

® Disadvantages
® Fears of parent-infiant hending ISsUes (Unfeundead)

@ Fears of discrimination (eccuied in the 1970s and
1980s)

® Fears of “sickle cell” non-disease

@ akes away chilars rnght net ter knew
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CVSTIC ENeSIS

® AuUlesemal recessive: disease chanacterized by
gastreintestinal (pancreatic insufficiency and
malnuiriien) and puinenan/ (Chrenic cougn, aiivay.
eustrUction) manifiestations.

® Over 1000 mutations have beenidentiied; and course
ofi lliness varies greatly.

® Genotype-phenolype correlalion fier gastieintestingl sympionms
IS| okay/.
® [L2CK Of genelype-phenelype coelatien ior pulenany/
Sympioms.
® 49 ofi Calicasians are Carfiers; Iess commonin ether
ethnic communities. .04%) Caucasians have CE.

® Caiers ane asynpionatic.
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CySiic EleresistNeWhenrSerecnine

19795 Cressiey et al. developed Immunereactive iesineger
(IRIPrassay onl dried bleoal S|pot.

® CDC werkshop 12963: Dicfnoet recommend neocnaial Screening
vet. Need ier data.

I 19635 Wisconsin hegins randomizead contrelled trial using IR
methoed.

)1 1989; Collins et all discover Cystic EIbresIS gene.
1 1990: Wisconsin changes to IRT/DNA method.

119005 Pepulaten and antenatialiscreeninglpregramsihegin
(lew uptake)

190 \Wisconsin snows nutrtenal Denelit tornewnorn
SCIEEnIng;

) 1907 CIDC woerkshop: CE carfier sCieening of pregnaint
Wemen Is ready o prme-time; stillfneed mere dataito

[ECOmMMENE NEWIBIAISCIEENINg.
© Ross, 2004



PRES ancr COINS ol caielrd etection

rAllews fier a single test With iewer false' positives.

Hinfiermatien ISt Knewn: Infiermatien Belengs to the fanily/:

® Even i one believes the Iniermation helongs SOLELY 1o the
chilal guestien remains Who s the BEsE Caretaker of this
KRIeWIedge:

® However, a small percentage of parents are conitised despite
genenc counselineand peleve that children remai at rnsk™,

HViay Inferm: parents of thelr ewn repreductive rsk.

® Calier sereeningl precenceplion and antenatally has heen
fecommended since 2001, Therefore, adults can have
INEMSEIVES ested ana Wer dornot need tor use enild terinierm
parents of thelr rnsk:

® Unlike SCA; not all’ adults Who Undergo antenatal €k screening
and arerietenezygeus or CEWIl he discovered; nEWRol
SCIEEnIngG| pProvides a saiety net fer these families;
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CVvisiile Florosis Neweearr siereanlle) 2

D 2001 American Coellege o Obsietrics and Gynecology,
JACOG| recemmends universal caiel Scieening o Wemen
antenatally’ or precenception:

D 2000-2005: Viere data
@ \V/iscensin puklishes morerdaia abeut nuthuenal Benelits (2004
® PUlmoenany edataless clear-cu:
® PessIble cognitiverBenelits Infa sulset o CE patients.

D 2003 CIDEC conference: states CE newhem Sereening s
justiiiea’
D Currently, 6 states screen fier CE as) palit of universal
screening; mandated in 7" state' but not implemented te-date
® ARotner 4 stales) oifier as) pali of pIlot 6r expernmental progamn.

® All'use IRITVDNA methedelegy and therelonre diagResIs) Carters.
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E Carriers; Diaghosec

PN Newborn Screenini

b NOIF allf chilaren are tesied fior CE genes (only these
Whe present wWith meconiun lleus or an elevated: IR
® Only expect to diagnoesis ene In 200 carriers (rather than ene-
IN-25/1 the general pepuiation):
b BEecalse ofi tihe large aumber off mutations, seme
children wherare classified as NOIF “at risk™ for CE Using
IRI/DINA may actually: have CkE oI be a carrier.

@ | BRI/ DINANSIMoereraccli@aienn Caltcasian pepulaiiens; Iess
acclrateln Gtier pepuUlatiens (Esp. Asians):

D [esting could be done witheut DINA

® ReJUIreS a secend hieed sample.
® |Acreased number of false PesItiVeES.
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DUChHERNENVIUSCUI2ISBYSUGIIY

® X-linked recessive condition of complete penetrance.
® —1/3/500 male births

® |nfant males are asympiematic. Onset of
ReUremuscular degeneration Begins nrearly childheod;
[eguirnngl a Wheel-chalir By adelescence and deatarn
early adultneen:

® Female carers may have seme mild skeletal
WeaKness,

® = 10% have some: cardiac abnormalities as adults,

® Viothers of tWorthirds oif affected chlldrens are carrers,
® One-third de nover mutations.
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DIVIIDENEWREINSCIEERING

® 1959 Ebhasihi et al. founa gressly raised level of
creatinine phesphokinase (CPK)in patients withr DIVID:.

® 1962. Hughes and Resalki developed methoeds (o
measure CPK relianly:

® 1975; Zellweger and Antenik: measured CPK ofi ol
(e Guthre card.

® 1976: Beckmanrand Scheuerranadtinteduced
AEeWhornrscreening program: or DM DR Gemmany.

® Deiected S eys Withl preclinicalmuscular dystrophy Which
Weuld give anlincidence of 14 inr 1700 male Piitas;
® Eluimy off pregrams inlater 1980s When gene thaerapy.
taeUght te e areund the cormer:

@ [VIost enly SCreenivoys, altiolgh camier ains would have
elevaied CrIKS;

9 CPKIn cariergiisiiend o ecome nopmal by acuiieed:
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PRES ancr COINS ol caielr d etection

® |Viost programs enly test boys. Carrer girls canl e
detected.

® Should we screen girls and oeys In order to detect
those affected analthese whe are calniers?

® YES: Justlice argument: ensures;that carrer girs (Whe
may/. se sympiematic; althieteh milder and of Iater
@NSer) are alse diagnesea:

® YES. May infern parents of thelrr ownl reproductive risk.
® Remember, one third ofi Cases are’ de neve mutations.

® NO: Since girls are rarely affected, screening girls Is
solely for the purpose of detecting parental risk. e
can test the women themselves.
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Czlpflef Plaigaetion 1o Neayyee s
PDIScCoVER/ ane DISclostie

AlComparaverARalSISIOiR e S CaSEISlEIES
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Newherm Screening inr Convexi

Populaten | ARienatal Newhem
SCIeening) | Screening SClieening
SCA st 2nd 3rd
CE 2nd 3rd q st
DMD == (cascade only) |1

® [he nterelatonshipr ol NEWIHAI SCHEERInG andl antenatal

SCHEEnIng Wit reSpEeCt (oI CalieF delection.
9 [SidIScIesUIel ol CafiE IEWReIMS USEIU e UsSuiieeNVRER antenaieal
SCreening exisis?
SN IESIReUalNemER HaVEeraceessHerafienaiali tesiing
® YES! antenatal SCreening Gilen misses lathers
O @ GEenIes arigRi eI ie KIGW,
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NewheirSeCreeRineVIe e el eeN-

SN CAFderR DEIECHEINNECESS a7

SCA | Hemoglonin electrophoresis Is a Nen-genetic test;
the results are genetic and uncovers alll children Wi
aliel carriers.

The IRT IS nen-genetic anad gives out Ne Infermation
e carrer status. IRIVIRIFreguires 2 bleed tests ank
nas more false positives than the IRT/DINA.
IRT/DINA URCOVErS carrier status; hewever, net all
children Whe arie: calriers are Uncevered.

IVMID | CRKIS non-genetic. I girsrare testead; it willfuncove
most careriemales. CRKIR giis hecemes normal
I aduitheed:
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Should the Carrier status of

REWREINS e CISEIOSEN?
DY Es; this IS Infermation that helongs te family.

® Even I ene believes it Is information that helengs
solely te the child; parents are the best repositon/ until
the childfceomes of age.

b Yes BUT

® Carrier detection should not he the sole reason or
Newhorn screening.

® Newhen screening methodelogies: that can aveld
carrier determinations; should e considered.

@17 CE, IRT/DNA VS IRT/IRT Versus ethner pessibilities.

@3 DMD;, testing of enly. Boys avelds the detection! e camier

iemales.
© Ross, 2004



Should the Carrier status of

newborns be disclosed?

® Yes BUT:

® Altheugh data refute Inpact on parent-child
Boending, Seme parents remain confused. One
sheuld net assume: that carrer disclosure: s Benign
(e all ramilies.

® Yes BUT:

® SOome parents may: net Wwant this infernation.

®|niemmed CORSENt PRI 16 NEWBEI SCreenine Weuld allew
o nen-disciosure, anadiirweuld e more: iespectiul of
parental atienony:
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