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Questionable benefits

IS the outceme ofi children wWithr 1EV]
diserders identified threugh NBS/ better in
poeth overallfhealth and development Wihen
comparead to these children diagnesed
clinically?

Eimitedileng-termm fellow-up; studies




Schulze et. al. 2003

Study’ tracked 106" newnorns confirmed te have
metahelic diserders by MS/MS Inf Germany

70 o these requireadl treatment

6i develeped symptoms despite treatment
s 3 of those died

61 were asymptomatic:withi normall psychomotor
development, normajor disanilities, and normetanolic
CISES

Eirst published! study off LTEUF aff MS/MS
Only fellewed children for 42 moentis
NG ebjective measurement off development




Waisbren et. al. 2003

Study’ tracked S0 confirmed te have
metabelic diserders; by MS/MSHin MEA:,
MLE., and PLA:

Relied onr guantitative: measurements ofi
development and Intelligence

Iracked guantifiable eutcome: measures
SUIchi asi hespitalizatiens and-utilizatien: of

services




Wiho IS conducting LTEU?

Study 1 2006 found enly: half ofi the: state: NBS
programs in U.S. cenducted LTEU (AMCHE's
Newleor Screeningl and Genetics: Adviseny Greup
2007)

Of these, only abeut halff have: standard
Pretecels Inf place

Great variation n how: LTEUNIS defined), staifed,
anad conducted

Study highlighted: that there: was ne firamewelik
o LIFEU




Challenges to LTEU for
Metabolic Diserders

Rare: diserders
Natural histery net well' Understeod

Milder;, pessikbly BenIgn: Varants of
diserders detected

Contreversy: ofi ICIUSIenS of Certain
diserders on NBS panels



Rare disorders

Prevalence

a VICADI deficiency- 1 inr10,000-15,000

a Glutaric Acidemia, type’l- 1. 1in 40,000
x Maple syrup urine disease-1 in 185,000

E@Kr most diserders; it Weuld take a singler state
Ol metabelic center many: years o) collect
eneugh cases) i a Specific diserder terhave
statistical significance In eutcone: studies

Great need for collaberation




...Rare disorders

Limited literature: available fer many: off the
diserders

reatment can Ve frem: clinic te) clinic

Metalelic providers rely: on previous
EXPEFIENGE OFr evenanecaotal evidence te

treat

Rely’ of list-serves or Infiermal discussions
With' colleagues




Natural Histery?

Withi NBS; patients identified pre-symptoniatically,

Thus, early treatment prevenis death and Serious
meaicall complications

[ patients live longer, are there other complications thait
mIght arise?

Wheni galactesemia added ter NBS panels; patients hegan
suviving the neonatall period bui later developed speech
dyspraxia andl evaman falure

Maternal PKU became an Issue Ini the late 70’'s when
nealthy: gids withr PKU reached' repreductive age.




Milder or benign ferms of
some disorders

Identification By NBS ofif milderr or Benign affected
Inaividuals

Breviously,, these childrenwoeuld have: never have been
diagnesead as thelr disease did not Inkict harmm or Was
AOL SEreUS eENOUgRIte War@nt specialty evaluatien

Greater number off patients; identified that previeusly.
woularhave theught

|sovaleric Acidemia, VILCADD, MCADD, SCADD, and! 3-
MCC adeficiency.

Neeadifior Genotype / PRenctype conelation




Controversy

Wihat diserders beleng on the panel?
a SCAD deficiency
x 3-MICC deficiency.

Are these: diseases?
D) they cause: halinm?
D they need treatment?

Parentalianxiety, “vulrerable: child
syndrome”




MSGRCC
Metanelic Newhorn Screening
Long-term; Eollew-lp: Stuady,

A cellanorative multi-state approach) ter NeWnern
SCreening outceme research

Biochemical geneticists;, dieticians, genetic counselors
and nurses throughout Mountain States region set ouit te
develop a framewerk fier LTEUN eff newhorn! screening

Goalk:

s Develop LTEU pregran over a large pepulation in a systematic
Manner te study the factors that affect outcome oii all metabnolic
disorders detected by NBS




Meuntain States Genetics
Regional Collaborative Center

1 ofi 7 regionall collanoerative: CERters

Arlzona, Colorado;, Montana, New: Mexico,
Nevada, liexas, Utah, and Wyeming

Eunded by US Dept off IHealth and Human
Services, Health Reseurces, and Senrvice
Administration (HRSA) GERetic Services: Branch

Provide infrastruciure to sUppert regional
genetics and NBS activities







..MSGRCC

\/ast geegrapnhicall area
s 1,081,813 square miles

38 millien peeple with 600,000 births: annually.

Muchr of the regieni Is rural

u 37 pPeople per sguare mile, abeut half the natienal
popUlation; density,

1 1n 4,000 hakies: have metanoelic diserder
detected by NBS

s =150 bahies bom yearly that reguire: specialty: care: oy,
metabolic clinic




Compoenents of the Stuay

Establishment off mult-state: Metabolic
Consertium

x Blechemical geneticists, registered dietitians, genetic
CoUNSElors; and nurses

Representation from all states nfregion and; firem
Other regions

Roundtaple discussions
|mmediate: benefit for all involved

Continued collaboration
Plan te continue to meet yearly:

Polling and shanng of resources
Emergency letters, parent reseurces




..COmMponents

Develepment: of disease-specific care. plans for majority.
Off metabolic diseases detected by NeWorn SCreen

a [raditional and MS/MS panel

s 28 Inall

s Define minimum treatment criteria
Special considerations: for diserder

Diet/treatment considerations
Ereguency: off clinic visits
Other necessary: evaluatiens

[Fals

= [nitialfand diagnoestic

x Moenitering

= Yearly labs
Emergency: management

Developmental assessments
s LTEU, not to be confused with ACT sheets




..COmponents

Use ofi neuropsychoelegical testing teols for Iong-temnm
developmental outcenme measures

Protecol outiined hy: team of neurepsychelegists from the
Children’s Hospital inf Denver

Yearly developmental guestionnailres tor be completedi by
parentsiin clinic

s Alpern Boll Developmental profile
a Child Behavierall Checklist (available in Spanish)

Developmental evals at age s and 6 years
Neurepsychoelogicallevals atage 9 years

Additienal monitering I disease-Speciiic CONCErnS exists
s Speech eval for galactomsemia
s Psychiatric sereening for MSUD




..COmMponents

Develepment: off ouUtceme: measules fier each
disorder

m “shared datasets”
n Allews for systematic collection of data

s Performance Indicators
Bench mark data te measure;, track, and compare

Age of diet initiation, fireq. ofi Clinic VISItS, growitih parameters,
ER visits, diet stats, developmental services, ete.

s Qutcome: Indicators
End result of the intervention

Mortality, 1Q, cardiomyopathy, neurelegical symptoms, hene
findings, final adult growth, ete.




MSUD: Care: Plan

Clinical Considerations

Stabilizingl neenate (essential AA versus
hemodialysis)

Pancreatitis
Chrenic demyelination from leng-term elevated LLeu
Type- intermittent, intermediate, classic

Initial labs (diagnostic & baseline)

SAA +/- UOA

Basic metabolic panel

Iit symptematic, esmolarity’ studies

BCKAD: enzyme: assay or moelecular confirmation

Diet considerations/ treatment
Leu, Iso, Val restricted diet
BCAA-free formula
Avoid fasting
Supplementation

-Jlhiamine tral

Consider valine/isovalinersupplementation
Ironi supplementation i low,

Menitering
Quant serum branched chain AA
Jlangeted treatment range
Leu <500umol/L
Isoleucine >4.00mol/L
Valine =100umol/L
-0-6 menths
-6-12 months
-1-3iyears
-=3lyears

Eveny week
Every 2 weeks
Monthly

Every 3 months

Frequency. of visits

0-6 moenths Every 2 moenthst
24 months Every 3 months
>2 VIS Every 6: months

Clinic visit labs
See above




..MSUD! Care Plan

Emergency management Labs to ebtain during illness
Immediate 10% dextrose with salts plusilipids Quant plasma amine acids
Cerelral edema risk-may need hemodialysis Basicimetahelic panel

Consider Cl scan, It edema present. Osmolanity.

Tirack edema, Leu level (=600 umol/L), Iseleucine Amylase and lipase
(Z100pmel/LL); valine (Z100umol/L ), use of dialysis,
+/-mannitel, comas score, andresmolarity.

Other evaluatiens Yearly labs
Brain MRI @ 1, 3}, 6, & 9 yrs Basic metakelic panel
Bone health Prealbumin
-DEXA-spine @ 9 & 18ty Plasma ferritin or transfermn
Yearly developmental guestionnaires; (to e Amylase and Lipase

completed by parents) Consider essentiall fatty acidl panel
Developmental eval @ 3 & 61 yrs

Neuropysch @' 9'& 18 yrs
Psychiatric screening @ 18y

Consider referring to Liver for transplant




Perfermance Measures
Age of diagnosis (both positive NBS'and confirmatory: SAA)
Presence of illness at time of diagnosis.
Days until Leucine is within treatment range (<500umel/L)
Therapy during initial cane
Enteral MSD formula vs. dialysis

Tirack edema, Leu level (=600 pumol/L), use of dialysis, +/-
mannitel, coma score, and esmolarity;

Freguency, of clinic visits andl compliance with visits
Biochemical control

i Quantitative plasma amine acids
Laboeratery/ studies

i Vietabolic panel, prealbuming fenritin: o transtesriting,
amylase & lipase; fatty: acid panel

Jjotall decompensationsiand hespitalizations.

1. Tirack edema, Letrlevel (=600 umol/L);, Iscleucing
(>100pmal/LL));, valine (Z>100umel/L ), use of dialysis,, +/=
mannitoel, coma, score, and esmolarity;

DEXA resultsiand number of firactures
Neurepsychology: evaluation results
Growth parameters
Ht, wt, OFEC, BMI
Type of MSUD
Classic
Intermediate
Intermittent
Thiamine responsive
Lipeamide dehydrogenase (E3) deficiency,

Frequency of Dietician Visits
Freguency of dietary analysis: (3! day: diet records)
Natural protein intake (tolerance)

Foermula (Y/IN)
Medical foads (Y/IN)
: Viode
Transplant (Y or N)
Developmental services (PT, OT, speech, & IEP)

Outcome measures
Mortality
Development
1 10
Levell of functioning
Decline in 1Q or level of function

Histery and/er presence ofi ADHD and use of
medication

[History and/er presence. of psychiatric Issues
(generalizedl anxiety, panic, and/or
depression)

IHistory and/er presence of osteepenia
Histery: and/er presence of abnoermal MRI
findings
Outcome of liver transplantation
Growith

Finalfadult parameters




..COmMponents

Utiizationr eff & datalkhase: to’ track measuranle OUiComes
Data collection must e easily integrated inte clinicallcare
NGt everyone has access e Computers 1n clinic
Multiple Electronici medical records in multiple clinics
\Web-based databases $$%

Clinics; hiave minimal reseurces for data entry.
[Data must be acecurate

D1, Nicela Lengo (Ul and team of healthi infermatics
specialists developingl data collection teels

In Colerado, revamping existing database off CHIRP for
use 1in LTEU




Factors te Investigate

[Disease-specific Infermation

x Natural Histery

s [Heterogeneity — disease spectrum
a Genotype / Phenoetype correlation

rreatment

s Established minimal treatment critera throtgh: care
plans

x Capture clinic to clinic varatien

a Examples
Cempare # ofi clinic visits with cempliance
Carnitine desage with everall health
Percentage of MCT oillwith overall health




..Factors to Investigate

Socio-econemicall variables
a Achievable throughs diverse pepulation

a Examples
Urldan versus rural
Eermula /medical foeel coverage

Organizational varanles

x Multiple cempenents; ter NBS
Timing el results and follew:up: treatment

a Centralized approach tercane




MSGRCC NMetabolic Consortium

Biochemical Geneticists

Kirk Aleck; MD: (AZ)

Renata Gallagher, MD;, PhD (COANY)
James Gihson, MDHEPX)

Celia Kaye, MD (CO)

Claire [Leonard, MDr (INIV)

Nicela Longo, MD: (UT/NV)

Susan Reot, MD: (NM)

Janet TThomas; MDD (COANY/MTT)
Johan VanHove, MDj, PhlD (CO/MNVY)

IHealthr Infermatics

Reid Hoelbroek, MD! (UT)
Catherine Staes;, PhD: (UT)
Biiuce Straw! (C0O)

Paul Turtle (CO)

Genetic Counselors/INUrses
= Rebecca Anderson, RN, MPH (UT)
= Sarah Cox, MS, CGC (AZ)
= Cindy Freehauf, RN, CGC (CO)
= Enica Wright, MS, CGC (CO)

Registered Dietitians

= Laurie Bernstein, RD (CO)
= Sharon Emst, MPH, RD, CD' (UT)

Neuropsychelogists
= Richard Boada, MD: (CO)
a  Greta Wilkening, MDD (CO)

Other regional participants
s Sue Bery, MD (Region: IV)
s Judith Tuerck, RN, MS (Region; VII)




Conclusions

Advent of tandem| mass Spectronmetny.
chianged Rewnor SCreening

Great need for LTEUNRI newhem: screening

MSGRCEC Vetahelic Newlhorn Screening
EEU Sttidy” paving the way/




Thank yeul

MSGRCEC andl Joyce Hooker

Janet lfhemas; VD

Johan Van Hove, VD, PhbD

Nicoela [tengo, MDb; PhlD

Allfmembers, of the The Children's Hospital

l.|'F

Consoertium @ ot
Allf ol our families
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