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Purpose of Newborn Screening

Program to screen for congenital and heritable
disorders

These disorders may cause severe mental
retardation, illness, or death If not treated early In

life
If treated, infants may live relatively normal lives
Results in savings in medical costs over time



If Untreated, Disorders

e Can resultin:
— Growth problems
— Developmental delays
— Behavioral/emotional problems
— Deafness or blindness
— Retardation
— Seizures
— Coma, sometimes leading to death



NBS Screening

* |dentification Is a multi-step process

— Blood specimens from infants are analyzed by the
laboratory

— If a result is abnormal, laboratory staff notifies case
management staff

— Case management provides follow-up to assist linking
families with appropriate providers to
» Confirm the test results and
» Ensure the infant has the disorder prior to treatment
» Ensure the infant receives appropriate treatment



Results from Lab

e Normal Screen Results ¢ Abnormal results

— Results are sent to — Results are reported to
submitter when all test Case Management as
are final soon as available for

that disorder



Abnormal Results
for each disorder

e High Panic Codes

— are reported to RN in NBS Case Management

— RN will notify MD ASAP. If MD unavailable
RN will notify mother

* Low Panic Codes
— Health Tech will notify MD or facility
— Mother notified by letter
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Abnormal Specimen

e Case Management will send:
— Lab results for that disorder
— ACT sheet specific to that disorder
— FACT sheet for families
— List of Metabolic Specialists
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Biotinidase Deficiency

Differential Diagnosis: Biotinidase deficiency; see C5-OH for non-biotinidase associated conditions.
Metabolic Description: Biotinidase deficiency results from defective activity of the biotinidase
enzyme. When identified (possibly) through elevated C5-OH, 3-hydroxyisovaleric acid and 3-
methylcrotonylglycine are elevated and holocarboxylase synthase deficiency must be considered.

Newborn Screening ACT Sheet
[Absent/Reduced biotinidase activity] Exam

You Should Take the Following IMMEDIATE Actions:
Contact family to inform them of the newborn screening result and ascertain clinical status (poor feeding, lethargy, hypotonia).
See and evaluate infant.
Consultation/referral to a metabolic specialist to determine appropriate follow-up. (See attached list)
If infant cannot be seen immediately at metabolic specialist, undertake confirmatory testing in consultation with a metabolic specialist.
Initial testing: enzyme assay for biotinidase
Repeat newborn screen if second screen has not been done.
Emergency treatment if symptomatic.
Report findings to newborn screening program.

w W W W W W W W

Confirmation of Diagnosis: Enzyme assay for biotinidase reveals low activity. Plasma acylcarnitine analysis may show normal or increased 3-
hydroxyisovaleric acid and 3-methylcrotonylglycine. C5-OH acylcarnitine may be high but lack of an abnormal acylcarnitine profile does not rule out
biotinidase deficiency.

Clinical Expectations: The neonate is usually asymptomatic but episodic hypoglycemia, lethargy, hypotonia, and mild developmental delay can occur at any
time from the neonatal period through childhood. Untreated biotinidase deficiency leads to developmental delay, seizures, alopecia, and hearing deficits. Biotin
treatment is available and highly effective.

Reporting: Report diagnostic result to family and NBS program.

Additional Information:

Gene Tests
http://www.genetests.org/servlet/access?db=geneclinics&site=gt&id=8888891&key=EJ4Gy2V Aan2G T &gry=&fcn=y&fw=xn8V &filename=/profiles/biotin/index.html

OMIM hittp://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=253260
Genetics Home Reference http://ghr.nlm.nih.gov/condition=biotinidasedeficiency



MNewbarn Screening FACT Sheet

Medinm Chain Acyl-CoA Dehvidrogenase Deficiency
(MCAD)

What is MCAL?

MICAT isa type of fatly nekd oxidation disorder.
Paopike with MCAT have protilems breaking down
fak inlo anergy for the body.

What Causes MCADY

Enzymes help siart chemical reactions in the
by, MCAD tappans whah an enmyne calad
‘medium chain aeyl-Cod dehydrogenaes” Ls cithor
missing ar niol working, This enzyme breaka
doem coeraln s in the =od we eat into ensrzy.
N also breads down fak already storad in the body,

What mgt-:ml- or Prablerms Coour
with 4 7

JEymptors ane romeming oul of e ordisary
at o parent natines |

MICAT ean cause boues of liness eallod Metabolle
CTises. Chikiren. with MCAD often show
syTIptoTe fox the Arst Hme batwaen 3 months
and 2 jears of age. Some of tha firsl sgn of o
Murlnboiic Crisis are:

to minch slecpiness

behavior changes
{such as orying for o reason |

leriahil e o

P appartiie
a Mainbotic Crisisisniol trested, o child with
MCAT can develiop:

breaihing problams

selzunes

mantal relardadon

cerebonl palsy

o, sometimes lsading to dealh

What iz the Treatrnant for MCADP

The kalowing reatmenis are often wsed for
ahdldren with MCAD:

1 Do ok go 3 long ime without food - Babics
and young children with MCAD Teed tosat
often 6o avold Iow blood sugar or 1 Matabolic
Crists. Thay should not go without food for

o then 4 6o 6 hours Soma Eables naseid
bl ewvan maors often. 1t s impartant that
biables b Bl during the night. Thiry neesd bo ba
wokinn bo gl 1T thay do not wale up on thair
owm. Vourg chikdren with MOCAD may nissd bo
hiarve: ostmrahy srack (Buch o3 bread, ceraal,
ricsy befiope: teed and another during the night.
Thiy mery nead another ek dral thing in
the maming. o datition oan give you e
fior oo right-dme snncka, D sticdays lmow
whal ars the oorrect feods 1o ant. Mol 1o
and adulis with ¥CAD can gowithoul food
forup 1o LZ hours without problems when
thiry ape wall. They noed bo continua tha othar
treatments for liG.

Z Dt - Somatimes 4 low-ToL, high carbolydrate
et [uch o vegetables, frul, groins| ls
wdvisedd. Tour dietidan can create & food
with the cight type and amount of Tat poor
child nasids, Ask your docbor whethar or nol
Jpour ehikd nessds o have any changes in his or
hier sl

3. Loamting - Learniting {Camilor may be
praseribed for some children, Thisis sade ad
naoural and hedps body calls make energy. 1
also hetps the body @et oid of harmiful wastes.

Things ta Remembar

Always call your docior when your child has any
of the following:

poot ap pttte

low emergy of boo mich sleapiness
VOTIATE

damrhea

an infsdon

i fever

Frople with iC AT noad to sat extra starchy
foodks and drink more Aulds during any (ness
— gvan I thay don't Geel Nngry - or they could
devalop low blood sugar or a Metabolic Crists.
Chikiren whe are sick offen don'| wank toeat.
I they won'l or can’l g at, they may meed 1o be

fraaterd in. 1he hospll bo preven] probkms.






Estimated Expansion Statistics

Approximately 400,000 births a year

Approximately 800,000 specimens a year
collected

Follow-up on approximately 15,000
abnormal screens a year

Approximately 600 diagnosed cases per
year



Current Legislation & Rules

Requires newborn screening on 27 disorders
— 6 Amino acid disorders including PKU
— 5 Fatty acid oxidation disorders
— 9 Organic acid disorders
— (Galactosemia-1-phosphate uridyltransferase deficiency
— Biotinidase deficiency

— 3 Sickling hemoglobinopathies, including sickle cell
disease

— 2 Endocrine disorders



Texas bables are mandated to
have 2 newborn screens

* The first screen at 24-48 hours or before
leaving hospital, whichever is first

e The second screen at 1-2 weeks of age



NICU Babies

First screen must
be taken 24-48
hours of life
regardless of
feeding status or
weight




Tandem Mass Spectrometer
(MS/MS)

* Molecules are sorted & weighed by mass

« Compounds analyzed are amino acids &
acylcarnitines
— Amino acids: building blocks for proteins

— Acylcarnitine= Carnitine (vehicle) +fatty acid

o ldentified by size of fatty acid: short, medium, long
and designated by initials & numbers






Expanded Newborn Screening

In 2005 HB790 was passed requiring
expansion of the newborn

screening program using the
ACMG (American College of
Medical Genetics) recommended
panel as funds allowed



Criteria for screened disorders

Disorder occurs with significant frequency
est are inexpensive and reliable
Effective treatment/intervention exists

If untreated, baby may die or develop
severe retardation

Affected baby may appear normal at birth




Organic Acid Metabolism
Disorders

I\VVA - Isovaleric acidemia

GA | — Glutaric acidemia type |

HMG - 3-OH 3-CH3 glutaric aciduria

MCD — Multiple carboxylase deficiency
MUT - Methylmalonic acidemia (mutase def)

3MCC - 3-Methylcrotonyl-CoA carboxylase
deficiency

Cbl A,B — Methylmalonic acidemia
PROP — Propionic acidemia
BKT — Beta-ketothiolase deficiency



Fatty Acid Oxidation Disorders

« MCAD - Medium-chain acyl-CoA
dehydrogenase deficiency

 VLCAD - Very long-chain acyl-CoA
dehydrogenase deficiency

« LCHAD - Long-chain L-3-OH acyl-CoA
dehydrogenase deficiency
e TFP — Trifunctional protein deficiency

e CUD - Carnitine uptake defect



Amino Acid Metabolism
Disorders

PKU — Phenylketonuria

MSUD - Maple syrup urine disease
HCY — Homocystinuria

CIT - Citrullinemia

ASA — Argininosuccinic acidemia
TYR | = Tyrosinemia type |



Hemoglobinopathies

e SCA — Sickle cell anemia
e Hb S/Th — Hb S/ Beta-thalassemia
e Hh S/IC —Hb S/C disease




Others

HYPOTH — Congenital hypothyroidism
BIOT — Biotinidase deficiency

CAH - Congenital adrenal hyperplasia
GALT — Galactosemia

HEAR — Hearing deficiency
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#4

Avold Contaminants

Do not touch filter paper

- EDTA

* Do not use purple capped tubes
 Be careful of hand lotion

Dry flat 3-4 hours
Do not put In plastic bag
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e Mail specimen within 24 hours
— Do Not Batch
— Eliminate unnecessary Stops

— |If someone Is on vacation- assign to someone
else
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e Date of Collection

— Specimen cannot be processed without date of
collection

e Date of Birth
— New forms will also ask for time of birth

e Other Demographic are Important
Get mother’s name, address
Get a good phone # for someone to call if abnormal
Get MD’s name If possible
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* Get a good Blood Spot!
— Must soak through to other side of filter paper
— Do not scratch or abrade paper
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