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Expanded Newborn Screening

The advent of expanded newborn screening
by tandem mass spectrometry (MS/MS)
has allowed the identification and early
treatment of patients with a number of
metabolic disorders.




Expanded Newborn Screening

Challenges created by this new technology
Include the identification of patients with mild
forms of classic disorders (Isovaleric acidemia,

MCAD deficiency, and others) and disorders whose
natural history is poorly known and for which it is

unclear whether therapy is beneficial.
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Controversies with Expanded
Newborn Screening

For disorders such as short-chain acyl-
coenzyme A dehydrogenase (SCAD) or 3-
Methyl Crotonyl CoA carboxylase (3-MCC)

deficiency some studies advocate
discontinuation of their inclusion In

screening programs
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Expanded Newborn Screening

Most of the knowledge about these
rare metabolic disorders derives
from the study of a limited number of
symptomatic individuals in selected
centers

For some disorders, there are major
gaps In our understanding of long-
term outcomes




Newborn screening
survelllance program

An ongoing program that follows over
time each newborn identified by a

newborn screening program

A well-constructed surveillance
program can help define the natural
and modified history of metabolic
disorders and evaluate whether or
not screening is beneficial




Newborn screening
survelllance program

Key elements of a suitable surveillance
program include:

 unbiased enrollment (all positive cases)

e longitudinal component (to assess long-
term outcomes

e common core data elements and data
sharing agreements (to allow data sharing
necessary for evaluating rare conditions)




Registries and Survelllance
Systems

There are many registries of genetic
disorders, including neurofibromatosis,
lysosomal storage disorders, and cystic
fiorosis

Some important goals of these registries
Include characterizing key clinical issues
such as:

 natural history of disease (and
complications)

o effect of interventions
e genotype-phenotype correlations




Reqgistries and
Survelllance Programs

Surveillance programs emphasize

systematic, timely, ongoing data collection,
analysis, and sharing the data with those who
need to know

generating information for action

not only on clinical but also on public health
Issues

Models with decades of experience include birth
defect surveillance programs, with population-
based, active ascertainment, and follow-up




ELEMENTS IN
SURVEILLANCE PROGRAM

e List of patients enrolled

 For each patient, summary of completed
items

e [tems
Demographics — Unique identifier

Dlag NnoSIS (With enzymeftransporter assay and DNA studies if feasible)
Status at Enrollment

Follow-ups

Quality of life (family/patient)

Development
Transfers/Discontinuation/Death
Comments




Newborn screening
survelllance program

1. Assessment of the attitudes of parents
of children with metabolic conditions
with respect to a surveillance system

. Willingness of parents to consent to
Include their children in this
surveillance system

. Definition of the flow of information
within metabolic clinics from an
Informatics perspective




Parental Attitudes toward
Survelllance Program

After IRB approval, a parental survey
was generated and Is being
administered to parents of children

with metabolic disorders.

Main questions:

1. Inclusion of their child in a long-term registry
2. Retention of residual blood spots
3. Estimated need for informed consent

Linda Carr-Lee, Rebecca Anderson, Jeff Botkin




Informed Consent for Inclusion
In Surveillance Program

Informed consent was developed
and approved by IRB.

Its Is being administered to parents
of patients attending metabolic
clinic to allow for data abstraction
and electronic entry.

Nicola Longo, Linda Carr-Lee, Reid Holbrook




Information Flow In the
Metabolic Clinics

Informatic observer attended clinics on
several occasions.

Several data are entered more than once and
It IS easy to make mistakes.

LLack of a mechanism for the systematic
collection of all data

Designing system to minimize repeated data
entry and collect needed data.

Reid Holbrook, Catherine Staes, Joyce Mitchell




HOW TO COLLECT DATA
SYSTEMATICALLY

Amino Acids, Plasma Quant. snowmore..

Last Ret. 03/16/07 10/30/06 06/26/06
Range 12:15 11:35 12:50

O I . Test Status Final Final Final
I l e ap p e a I I I g Amino Acid Interp., Ur * SEE NOTE Normal Normal
Alanine 240-600 umol/L 530 316 395

possibility from wove o m m o om

Aspartic Acid 0-20 umol/L 9 4 8

Citrulline umol/L 23 31 22

bio-informatic e SR

Glutamate 10-120 umol/L 49 27 47

standpoint is the

Glycine 140-490 umol/L 323 218

Histidine 50-130 umol/L 104 84 117

automatic transfer

. Hydroxyproline 6-50 umol/L 26 10 oL

from the electronic - IR N
Allo-Isoleucine NDT umol/L *NOT DET *NOT DET *NOT DET

Leucine 60-230 umol/L 247H 110 106

medical record e p—

Methionine 17-53 umol/L 33 17 20
i n tO a d at ab aS e Ornithine 20-135 umoliL 93 80 113
Phenylalanine 30-80 umol/L 55 57

Proline 110-500 umol/L

Serine 60-200 umol/L

Taurine 25-80 umol/L

Threonine 60-220 umol/L

Tyrosine 30-120 umol/L

Valine 140-350 umol/L




HOW TO COLLECT DATA
SYSTEMATICALLY

Not all data in the electronic medical
record will be relevant and can create
problems in term of size

A more immediate alternative would be to
collect data during metabolic visits.
These data would be entered in a clinic
form and reviewed by a clinician before
entry into the database




HOW TO COLLECT DATA

SYSTEMATICALLY

Metabolic Clinic Medical Report
Division of Medical Genetics

2C412 SOM, 50 North Medical Drive, Salt Lake City, Utah 84132

Phone: (801) 585-2457 Fax: (801) 587-7690

Date of Visit: MMI#: DOB:
Patient Name: Age: Gender:
Parent{s)Guardian(s): Phone:
Address:

Referred By: Phone:
Address:

OVERALL STATUS

REASON FOR EVALUATION:
¥ __m malefemale followed for PKU

DEVELOPMENT
EDUCATIONAL LEVEL
) PAST MEDICAL PROBLEMS

i GROWTH PARAMETERS

PAST MEDICAL HISTORY:

PSYCHOI/SOCIAL HISTORY:

Ht cm %  OFC cm %  BMI kgim? %
Wit kg % WitHt: %  BIP: Pulse:
LABS:
LABS/METABOLIC CONTROL
Mean last 6 months:  mg/dl Number of specimens last 6 months:
Tyrosine umal/L Date Drawn:

N MEDICAL THERAPY

REVIEW OF SYSTEMS
Growth:  Normal
Skeletal: Normal



HOW TO COLLECT DATA
SYSTEMATICALLY

DO

e s CURRENT MEDICAL PROBLEMS

PHYSICAL EXAMINATION:
General:

PHYSICAL EXAM

Abdomen:
Genitalia:
Ski
Musculo/Skelet

NUTRITION:

ECONOMIC FACTORS
DIETARY TOLERANCE

Medical Food/Prescription

DIETARY COMPLIANCE

Diet Records Analyzed:

GENETIC COUNSELING:




HOW TO COLLECT DATA
SYSTEMATICALLY

RE:
DOV

ASSESSMENT:

Examined By

Attending:

AT TIME OF THE VISIT




DATA ANALYSIS

We have designed a small database to contain
Identifiers of our patients with PKU and
relevant laboratory data (phenylalanine levels
at different ages) and results of age-
appropriate developmental tests.




Newborn screening

survelllance program

There Is the need for a national data
collection system into which to
enter data collected locally.

The local and national system need to
speak the same language.




SUMMARY

The expansion of newborn screening programs
provides the opportunity to assess the long-
term outcome of affected patients

We are working at the regional levels to define
appropriate parameters to evaluate therapy
and outcomes

Patients and their families will play an important
part in data collection and in providing
consent for inclusion in these studies

There is the need for defining, collecting, and
sharing homogenous sets of data, so that the
experience from different metabolic clinics in
the nation can provide useful information for
patients with rare conditions.
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