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Why Newborn
Screening
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Lainey’s Story — MCADD
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Five Stories and Counting
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NEWBORN

Five Families, Five Stories:
How Newborn Screening

SCREENING | Changed Our Lives
. . m=m
Five Stories k" JASE'S STORY
. . Galactosemlz:
Five Children ‘ S
- - \-
Five Diagnoses <
Two Messages CHIZM'S sronv 2 ~

Congenltal HypOthyruIrﬂsm

“Newborn Screening Made a Lifechanging Difference” :
% LAINEY'S STORY
“Please Do Not Skip this Screen!” MCADD

DAVID JOEL'S STORY

Hearing Loss E

% HENRY'S STORY

: K% Sickle Cell Disease
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History of Newborn Screening

* Newborn screening originated with Dr. Robert Guthrie who
developed a test for elevated phenylalanine in dried blood
spots in 1960. (PKU Disease)

* Before the blood test existed, most children with PKU were
not diagnosed until after they had irreversible brain
damage.

* Early test > Early diagnosis > Early treatment > Mitigated
brain damage.

* PKU was the first condition identified by NBS, so some
people still refer to all NBS as the “PKU test.” However, this
term is not accurate as the newborn screen now tests for
57 total disorders, not solely PKU.
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Hopefully, you have
posters up to remind
Staff to “kick” the
“PKU” habit.
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“‘_j In Oklahoma, we screen for OVER 50 DISORDERS. LJ -

Using the term “PKU" can be confusing or misleading,
potentially leading to errors in communication.

You can help decrease confusion by using
“newborn screen” or “newbom screening bloodspot.”

PHENYLKETONURIA (PKU)

MORE THAN THE PKU

M. oxLaHoMA NEWBORN i} ot e e v .ﬁ“.”:?‘:.:
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Conditions on the Oklahoma Bloodspot Testing Panel

Congenital Hypothyroidism (CH)

Classic Galactosemia (GAL)
Galactoepimerase deficiency (GALE)
Galactokinase deficiency (GALK)

Sickle Cell Anemia (Hb SS)

S,C Disease (Hb SC)

S, Beta-Thalassemia (Hb S/BTh)

Various other hemoglobinopathies
Cystic Fibrosis (CF)

Congenital Adrenal Hyperplasia (CAH)
Biotinidase Deficiency (BIO)

Severe Combined Immunodeficiency (SCID)
Spinal Muscular Atrophy (SMA)
X-Linked Adrenoleukodystrophy (X-ALD)
Mucopolysaccharidosis Type 1 (MPS1)
Pc‘)r‘npe (POM)
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no Acid Disorders
Argininemia (ARG)
Argininosuccinic aciduria (ASA)
Citrullinemia type I (CIT)
Citrullinemia type Il (CIT II)
Homocystinuria (HCY)
Hypermethioninemia (MET)
Maple Syrup Urine Disease (MSUD)
Phenylketonuria (PKU)
Benign hyperphenylalaninemia (H-PHE)
Biopterin defect in cofactor biosynthesis (BIOPT [BS])
Biopterin defect in cofactor regeneration (BIOPT [REG])
TyrosinemiaT ype | (TYR )
Tyrosinemia Type Il (TYR I1)
Tyrosinemia Type Il (TYR 1lI)

Red text indicates a time critical disorder.



Conditions on the Oklahoma Bloodspot Testing Panel

o Organic Acid Disorders
Fatty Acid Disorders
* Propionic Acidemia (PROP)
 Carnitine uptake defect (CUD)
* Methylmalonic acidemia (MUT)

* Short-chain acyl-CoA dehydrogenase deficiency (SCAD) L ] o
* Methylmalonic acidemia (Cobalamin Disorders) (Cbl A,B)

* Glutaric acidemia Type Il (GAI) * Methylmalonic academia with homocystinuria (Cbl C,D)

* Medium-chain ketoacyl-CoA thiolase deficiency (MCAT) - Malonic acidemia (MAL)

* Medium-chain acyl-CoA dehydrogenase deficiency * Isobutyrylglycinuria (Isobutyryl-CoA dehydrogenase deficiency)
(MCAD) (IBG)

* Very long-chain acyl-CoA dehydrogenase deficiency * Isovaleric Acidemia (IVA)
(VLCAD) * 2-Methylbutyrylglycinuria (2MBG)

» Carnitine acylcarnitine translocase deficiency (CACT) « 3-Methylcrotonyl-CoA carboxylase deficiency (3-MCC)

e Carnitine palmitoyltransferase | deficiency (CPT IA) * 3-Methylglutaconic aciduria (3MGA)

 Carnitine palmitoyltransferase Il deficiency (CPT Il) * 3-Hydroxy-3-methyglutaric aciduria (HMG)

« Long-chain L-3-hydroxyacyl- CoA dehydrogenase * Holocarboxylase synthetase deficiency (multiple carboxylase
deficiency (LCHAD) deficiency) (MCD)

. . . . . * 2-Methyl-3-hyd butyri iduria (2M3HBA
* Trifunctional protein deficiency (TFP) ethyl-3-hydroxybutyric aciduria )

* Beta ketothiolase deficiency (BKT)

%“\.' * Glutaric acidemia type | (GA1)

\
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NBS Conditions and Their Consequences When Not Diagnosed Early

NBS Conditions, Grouped by Specialty Potential Outcomes Without Prompt Diagnosis

Endocrine Disorders (CH, CAH) Delayed growth, brain damage, loss of life.

Immunologic (SCID) Uncontrolled infections, isolation needed, loss of life.

Neurologic (SMA) Loss of muscle tone, to varying degree, or loss of life.

Pulmonary (CF) Poor growth, recurrent lung infections, FTT, shortened
life span.

Hematology (SC and others) Infection, pain, poor growth, multi organ problems.

Genetics (too many to list) Poor growth, hypoglycemia, unresponsiveness,

seizures, multi organ system problems, many leading
to loss of life if not treated.
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NBS Conditions and Their Available Treatments

Available Treatments

NBS Conditions, Grouped by Specialty

Endocrine Disorders (CH, CAH) Daily oral medication, frequent monitoring.

Immunologic (SCID) Bone Marrow Transplant

Neurologic (SMA) Gene Therapy, Physical and Occupational Therapy

Pulmonary (CF) Breathing treatments, oral medications, chest PT,
frequent monitoring. Lung transplants in severe
cases.

Hematology (SC) Daily oral medication, monitoring, blood transfusions,
pain control.

Genetics (too many to list) Dietary restrictions, dietary supplements, nutritional

formulas, monitoring, enzyme replacement therapy.
In more severe disorders, dialysis and hospitalization.

All treatments are life giving or life enhancing treatments that cannot be started until the problem is
identified. Without early and consistent newborn screening, sometimes we are too late to treat.
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Newborn Screening Today: A Three-Part Process

* Newborn screening checks a baby for certain
conditions present at birth that benefit from early
treatment or intervention.

* Blood spot screening, which determines if a baby
might have one of many serious conditions.

e Pulse oximetry screening, which determines if a
newborn might have certain heart conditions.

* Hearing screening, which determines if a newborn
might be deaf or hard of hearing.
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Screening VS Diagnostic

* Screening results, by themselves, cannot determine the presence or absence of a
disorder. The purpose of a screen is to detect risk factors for disease in large numbers of
apparently healthy individuals — in this case, newborns.

* Diagnostic results refers to the combination of signs, symptoms, and test results that
allows the provider to confirm the diagnosis of the respective disease.
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Autosomal Recessive

* Most NBS disorders are autosomal recessive with the exception of:

* Congenital Hypothyroidism (CH)
* Some forms of Severe Combined Immunodeficiency (SCID)
e X-Linked Adrenoleukodystrophy

e Usually no prior family history

* Risk for each pregnancy if both parents are carriers of a disorder:

Possible Outcomes for Offspring of Parental
Disease Carriers

‘ m Not affected
Carrier
Q’// m Disease
0
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Educational Brochure Refresh — Check your Supply

N pordiEais Creeni,;(imetry
" Gy g, g

vara cardi i
congenits  Hoar Disg, Renie

NEWBORN /#
SCREENING

BLOOD SPOT

Our NBS brochures have had a “glow-up” complete
with coordinated messaging and QR codes.

Please check your supply and order the updated
version asap with the following link:
https://osdhcfhs.azl.qualtrics.com/jfe/form/SV_6r2x5 ¢

Please dispose of old version when you receive your
new supply.
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https://osdhcfhs.az1.qualtrics.com/jfe/form/SV_6r2x5bJj9GvTyg6
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Parent Education

* |Instruct parents to ask for their baby’s newborn screening results:
e Baby’s Pediatrician
* Local County Health Department

* OSDH Newborn Screening Program

—' OKLAHOMA NEWBORN SCREENING PROGRAM
@ 1 89906 4 . Oklahoma State Department of Health
Parent/Guardian Information Sheet

 Tell parents to hang onto the Blue or
Pink slip from their baby’s filter paper Feee—toc

Newborn screening blood tests
fo r refe r e n C e Every baby born in Oklahoma is required to have blood tests performed during the first week of life in order to help in the early
. detection of a group of treatable medical conditions that can cause severe illness, developmental disability or death. These tests can all
be performed using a small amount of blood usually collected when the baby is 24 to 48 hours old. The blood sample is sent to the

Oklahoma State Department of Health (OSDH) Public Health Laboratory for testing. Test results are usually available in 10-14 days. For a
list of conditions that are screened for in Oklahoma, see the OSDH Newborn Screening Program website at http://nsp.health.ok.gov

Importance of newborn screening

Ababy with one of the conditions in the newborn screening test panel may appear healthy at birth, which makes it difficult for healthcare
providers to recognize clinically. Failure or delay in diagnosing and treating a baby with one of these conditions within weeks of life can
lead to severe illness or death. Newborn screening blood tests help inform healthcare providers if your baby is at risk for one of these
conditions. If your baby is found to have a disorder, immediate care by a medical specialist may be needed.

NVIQHYND ¥O LNIWVd OL JAIO ANV HOVL3d

How will | get the test results for my baby?

Please, take this form with you to your baby’s first well child visit and ask for your baby’s newborn screening test results. If your baby’s
healthcare provider does not have the test results and you have not been notified by mail, please call the OSDH Newborn Screening
Program at the number indicated on the reverse of this form when your baby is 3 weeks of age.

K
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Oklahoma State Rules and Statutes — Filter Paper Education Pages

Blood spot

OKLAHOMA NEWBORN SCREENING PROGRAM
1 71 0050 Oklahoma State Department of Health

Parent/Guardian Information Sheet

Baby's Last Name Baby's First Name

Newhorn screening blood tests

Every baby born in Oklahoma is required to have blood tests performed during the first week of life in order to help in the early
detection of a group of treatable medical conditions that can cause severe illness, developmental disability or death. These tests can all
be performed using a small amount of blood usually collected when the baby is 24 to 48 hours old. The blood sample is sent to the
Oklahoma State Department of Health (OSDH) Public Health Laboratory for testing. Test results are usually available in 10-14 days. For a
list of conditions that are screened for in Oklahoma, see the OSDH Newborn Screening Program website at http://nsp.health.ok.gov

Importance of newborn screening

A baby with one of the conditions in the newborn screening test panel may appear healthy at birth, which makes it difficult for health-care
providers to recognize clinically. Failure or delay in diagnosing and treating a baby with one of these conditions within weeks of life can
lead to severe illness or death. Newborn screening blood tests help inform healthcare providers if your baby is at risk for one of these con-
ditions. If your baby is found to have a disorder, immediate care by a medical specialist may be needed.

s
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How will | get the test results for my baby?

Please, take this form with you to your baby’s first well child visit and ask for your baby’s newborn screening test results. If your baby’s
healthcare provider does not have the test results and you have not been notified by mail, please call the OSDH Newborn Screening
Program at the number indicated on the reverse of this form when your baby is 3 weeks of age.

K 12
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Oklahoma State Department of Health

Parent/Guardian Information Sheet

Will my baby need more testing?

Your baby’s healthcare provider or an OSDH Newborn Screening Program coordinator will contact you if your baby needs further
testing. They will tell you why more tests are needed and what to do next. Retesting does not necessarily mean that your baby is sick,
but rather is done to be sure there is not a problem.

Additional testing may be needed if:

* o o o o

Test results were abnormal or unclear.

Your baby was premature or sick at birth.

The blood sample was collected before your baby was 24 hours of age.
Your baby had a blood transfusion before the blood sample was collected.
There was a problem with the blood sample.

Your baby’s healthcare provider requests repeat testing.

What if | have questions?

If you have questions about your baby’s newborn screening tests or test results, contact your baby’s healthcare provider, visit the OSDH
Newborn Screening Program website at http://nsp.health.ok.gov, call the OSDH Newborn Screening Program at (405) 271-6617 or
1-800-766-2223 or email the program at newbornscreen@health.ok.gov




Oklahoma State Rules and Statutes — Filter Paper Education Pages

Hearing Screen

OKLAHOMA NEWBORN HEARING SCREENING PROGRAM
1 71 0050 Oklahoma State Department of Health

Parent/Guardian Information Sheet

IMPORTANT
Please, take this form with you to your baby’s first well child visit
to discuss the results with your baby’s healthcare provider.

Baby's Last Name Baby's First Name

Importance of newborn hearing screening

Every baby born in an Oklahoma hospital is required to have their hearing
checked before leaving the hospital. For infants born outside of a hospital, a
screening should be completed no later than 1 month of life. Hearing screen-
ing is a quick, harmless and effective way to determine if an infant can hear

HEARING SCREEN

} Date of Final Screen P
: might Ear: [Jpass Clrefer  tettear [pass Ol refer

| .
sounds needed for proper development of speech and language. Hearing } 5cre|e:n| ':;;hm Dose I}Z"’;pﬁ“‘ﬁﬁ;ﬁf
problems need to be identified as early as possible. If an infant has a hearing . 0] Family tistory
5 . If not screenzd, rzason
loss, steps can be taken to help the infant learn to communicate. [ oelayed ) [ in uteroInfection
|

7] Craniofacial Anomalies

Will my baby need more testing? | L oscharg=a [ emo
| [ o Supplies O0 Eath Hyperbilirubine mia
The hearing screen results for your baby should be indicated in the box to the [ rsfused AND Exchange Trensfusion
right. [ Technical problem 0 wicu
+ “Pass” for both ears = your infants hearing is sufficient for language devel-
opment.

« “Refer” for one or both ears = additional testing is needed. Your baby's
healthcare provider should refer you for additional hearing testing.

Hearing loss can occur at any time after birth. If your baby has any box marked under Hearing Risk Status, it is recommended that your baby’s hearing
be checked again by & months of age.

If for some reason your baby’s hearing was not screened, please call the Oklahoma State Department of Health Newborn Hearing Screening Program at
the number indicated on the reverse of this form to ask about a location close to you where your baby’s hearing can be checked.

L2
:‘ % Oklahoma State Department of Health | Newborn Screening

A
[N

»

D

NYIQHdVYND 40 INJYVYd OL IAID ANV HOVL3Aa

OKLAHOMA NEWBORN HEARING SCREENING PROGRAM

Oklahoma State Department of Health

Parent/Guardian Information Sheet
Your baby’s hearing

Your child’s most important learning and speech development will take place during the first few years of life. In these early years of development, your
child learns how to communicate — first to understand what people say, and then to start talking. Any degree of undetected hearing loss can negatively
impact a child’s speech, language, social and emotional development.

Your baby should be able to achieve the following milestones around the ages listed below. As the weeks and months go by, check to see if your baby can
do most of the things listed. If your baby can't, don’t wait— have your infants” hearing tested. If you suspect a hearing loss or have a concern about your
child’s hearing, contact your healthcare provider, an audiologist, or your county health department to find out about hearing testing.

Hearing checklist

12 to 15 months
- correctly uses “ma-ma” and “da-da”
- points to familiar objects when asked
- responds to singing/music

6 to 10 months
- turns head towards sounds
- begins to imitate speech sounds
- babbles more frequently

Birth to 3 months
- startled by loud sound
- quiets to your voice
- makes cooing sounds

>

3 to 6 months
- turns eyes toward sounds
- responds to mother’s voice
- enjoys rattles
- babbles “ba-ba" or ga-ga”

9 to 12 months
- responds to own name
- understands “no no” & "bye-bye”
- turns head toward soft sounds

What if | have questions?
If you have questions about your baby’s newborn hearing test results, contact your baby’s healthcare provider, visit the OSDH Newborn Screening
Program website at http://nsp.health.ok.gov, call at (405) 271-6617 or 1-800-766-2223, or email the program at newbornscreen@health.ok.gov.



Parent Education

e NBS is collected on every baby born in Oklahoma.
* Importance of correct contact info and PCP for follow-up.
* No news is not good news!

* Specimens are kept by the OSDH lab for 42 days before being destroyed.

Explain that most affected newborns do not exhibit signs & symptoms early on.

Prompt identification and treatment of disorders is critical.

If a parent desires additional education, refer them to OK NBS Website.
www.Oklahoma.gov/health/nbs
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Parent Refusal of
Newborn Screening

Religious Tenets and Practices Only
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Refusals: What to do

1. EDUCATE USING BROCHURES: If parent is reluctant, have parent watch one of our NBS Family Story
videos. Keep copies of family story pdf at the nurse’s station, or a laminated one on hearing cart or
other readily available location.

2. REFUSAL FORM: If parent persists in intent to refuse NBS, please complete the NBS Refusal Form.
This is also available for download on the OK NBS Website. Be sure and mark what is
refused: bloodspot, hearing, and/or CCHD. Must be signed and dated by parent and witness.

3. DEMOGRAPHIC FORM: Complete entirely, marking “Not Screened Due to Refused”.

4. SUBMIT: Send the Demographic Form and the Refusal Form TOGETHER to the public health lab —
just as if it contained bloodspots. This is preferable to faxing or mailing the refusal form.

First Repeat Previous :
Screen Screen NBS Lab# Date of Final Screen / /
Right Ear: |:| Pass |:| Refer Left Ear: |:| Pass D Refer
Mot Screened Due To Refused D Expired / f Screen Method Hearing Risk Status
[ ] Transferred / / to D ABR D OAE (Select all that apply)
If not screened, reason D Family History
D In Utero Infection
D Delayed |:| Craniofacial Anomalies
. [ ] No Supplies =CMO
[ ]Pass [ |Fail | | NotPerformed DX/ Refused [ |Echo © Supp [ 1Both Hyperbilirubinemia
! E Refused AND Exchange Transfusion
[ ] Technical Problem [ ]NIcU

YW\l

- s
> fv Oklahoma State Department of Health | Newborn Screening
4P A


https://oklahoma.gov/content/dam/ok/en/health/health2/aem-documents/family-health/newborn-screening/nbs-refusal-form.pdf

Refusal Form

* Must be signed by parent and witness.

 |If parent refuses to sign, may have two
nurses sign and make notation that
parent refused to sign.

» There is NO reporting to DHS or any
other government agency.

* The goal remains EVERY BABY
SCREENED.

K
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Mewbom Screening Program
Religious Tenets and Practices Refusal Form

Infant’s Mame: Date of Birth_ Gender: M |/ F
Parent/Guardian's Mame: Medical Record #;

Strest Address: AptiUnit #

City/State/Fip: Fhone #

Place of Birth (check onel:  _ Hospital ___ Birthing Faciity ____ Home Birth

HospitaliFaciity Mame:; Attending Physician/Midwife:

Childs Dr'Planned Primary Care Prowvider: DOr's Phone #;

Type of Screen Refused: __ Mewbom Blood Spot __ Pulse Ciametry Screen ___ Hearing Screen

(check any that apply & complete the comesponding section(s) below)

I, (Guardians name) . have been fully informed of the importance of
newborn screening. and | understand that 3l newboms are required by law® to have the newbom screening tests performed.
Althowgh the benefits of newbom screening and the dangers of not being screened have been explained to me, | elect to
refuse the newbom screening test(s) checked abowve for my d\ll:l {Infant’s name)

. born on __. as such testing of my infant conflicts with my
religious tenets and practices. My decision was rnadefreehr and | acnept'me legal responsibdity for the conseguences of this
decision. | have discussed the newbom screening tests with . my child's
healthcare provider, and | undarstand the risks to my child # the newbom screen(s) are not completed.

Hearin,

Re

B Pulse Oximetry Blood Spot

fusal

Refusal

I, (Guardian"s name) - understand the disorders included in the newbom
metabolic screen test are easily detected by testing a small Mood sample from my baby's hesl. | am aware that the signs and
symptems of these disorders sometimes de not appear for several weeks or months, and imeversibde damage can occur
before symptoms become apparent. | have been informed that these conditions are treatable but i left untreated may cause
permanent damage to my child, including mental retardation. growth failure, and even death. | also understand that my cument
declination does not prevent me from later changing my mind and that a blood spot screen can be performed up to & months
of age.

Refusal

I, (Guardian"s name) . understand the congenital heart defects that the
pulse oximetry test screen for can be detecied by measurnng the amount of moygen in my baby's blood. | am aware that the
signs and symptoms of these defects sometimes do not appear for several weeks or months, and imeversible damage or
death can ocour if not identfied early.

I, (Guardian"s name) . understand the importance of finding out i my
baby can hear sounds needed to listen and talk. It has been explained to me that most babies bom with hearing loss hawve
parents who can hear and there is no history of hearing loss in their family. | understand that any degree of hearng loss has
the potential to interrupt speech, [anguage, cognition, ematicnal and/or social development. | also understand that my curment
deciination dees not prevent me from changing my mind. | also understand that a hearing screen can be performed on my
child at any time | choose.

Print Parentiegal Guardian's Mame Signature of Parent/Legal Guardian Date

Print Witness Mame Signature of Witness Date

*83 0.5 §§ 1-533, 1-534; & 1-543 (2025)

Directians. Ohsatcma State Dopartmest of Seath
L‘hlw-dl:auynni-rnr-:-a Pewicn Screenmg Frogesm Coondinats
eopy 1o paresl and boaRhcare e Oklabarna State Department of Health S Pkt & Harr Ave St TFOE
""‘",,_ m,'::“_:m;:';':':::: e [405) 426-8000 - (B00) 522-0203 - Dkiahoma.goviHealth — Peeme Sun O P s
the Nawtom Scresning Program Cooedisatcr Email. Newtrornse

resnitrati ok,
Phis {405 4624310 1 1800788 2225
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Filling Out the
Demographic Form

Y\
,‘b (o] (W-\; (o) V.N
< S%at rtment
[o]

AL

\/

P



Which Babies Do Not Need a Demographic Form Submitted?

e Babies who are stillborn and will not have a birth certificate issued do not
need to have a demographic form submitted.

Every other baby born needs to have a demographic form submitted.

e Born alive and expire before the 24-hour collection time — complete
demographic form and submit without bloodspots to the Public Health Lab
along with other specimens. Mark Expired box and provide date.

* Transferred prior to collection time. Complete demographic form and mark
Transfer box, providing name of receiving hospital, submit to PHL without
bloodspots.

» Refusal. Complete demographic form, mark Refusal box, and submit to PHL
without bloodspots. Include copy of signed refusal form with demographic
form.
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Filling out the Form

¢ 91899064 [[UPIMBNRMMIIIN 5o st s |
8o [sn] l To order forms, call the OSDH NBS Program (405) 271-5070
§$ O First D Repeat Previous ‘
ég Screen Screen NBS Lab# D Transfision Dite .. /_ b Tem = Igck;
o
N Lactose-Free Formula (So!
Eﬁ Not Screened Dve To [ JRefused  [JExpied /[ Tel]StsHRGe; l:)er:‘yeu Llf]] ?;IL\I?'S‘S % ?L%%if/:\p % Maeccoiium lleus - i
g | Transfered___/__/ to ] Phe Monitor [_] CETR [ Lipids/Camitine/MCT [ Family History of CF o o
a BABY'S INFORMATION PULSE OXIMETRY/CCHD SCREEN I'?I ﬂ ﬂ
S |LastName First Name [Jpass [JFail []NotPerformed [ ]Refused [ _]Echo | > >
>3 (3) (2]
c o = = = e
o s o
p E Sex Race (Check all that apply) = > >
o - 2 "
8 5 |Birth Date i gl Time ___.___ (24 Hr Clock)| ] Male (] white Do not write in this box > | g g
£« [JFemale | []Black HEARING SCREEN o
2: [Tunk Hispanic : / / ) Q @ @
- .5 CollectionDate ___ /[ Time ___.____ (24 Hr Clock) itk [JAsian Date of Final Screen ./ / ; < i, < <
8 © | [Medical Record # Gest. Age| Birth Wt. (gm) . \:] ; : Right Ear: D Pass D Refer Left Ear: D Pass D Refer > m m
x5 ~ Multiple D ol American Indian o 3 g o
'E 5 — [ Pacific islander Screen Method Hearing Risk Status T =] (@] o
Q Y »
34 MOTHER'S/GUARDIAN'S INFORMATION [Jasr [Joae (Select all that apply) =z O g ;
el 4 D DHS Custodyl Last Name First Name D Family History =
© w D i If not screened, reason ] m O A A
%5 Adoption 0 [] in utero Infection o9 | m m
& 5 ' |Address Apt. # Delayed [] craniofacial Anomalies o= | -z-'l 5
-: - D Discharged D ECMO > | o o
- " \
32 = : [_] No Supplies ] Both Hyperbilirubinemia 3 5 bt
= | |Cy State Zip [] Refused AND Exchange Transfusion ) o o
2 [] Technical Problem [CInicu g & &
§ Telephone # Alternate Telephone # B : ORMATIO (o] [ > >
( ) " ( ) _ Submitting Facility’s/Provider's ID # g | g g
I [Mother's Date of Birth Mother's Medicaid 1D # Mother’s Last 4 of SSN > >
(@2 / Submitter's Name/Address = =4
O  ——
o PROVIDER'S INFORMATION ing
0)5 Physician Ordering NBS (Last, First) Provider 1D#
o
-~ 2 i |
i Primary Care/Follow-up Physician (Last, First) * Provider ID #
3
(o]

|

Specimen testing may be delayed if the form is incomplete!
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Filling out the Form
Specimen testing will be delayed if the form is incomplete!

* Check expiration date

* |If the filter paper is expired, discard the
paper, and check the stock of filter paper
kits and discard all expired kits.

* Collect the specimen on a kit that is not

expired.
~~ ~~ ~~ ~~ -~
/T rm O T\ N
\ \_J \_J \_ \_J
~N N N N N
o DLLECTOR'S
(58 XXOXKXXX oo i Y o ——
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Filling out the Form: Specimen Information
Specimen testing will be delayed if the form is incomplete!

* If this is the first specimen collected for the baby,
check the “First Screen” box.

) .
 If baby has had a previous screen, check the
i ; — N [EEEE “Repeat Screen” box.
He e N —
{ ]| il N —  List the previous OSDH Lab Number, if you
e — have it.
(=] XXXXXXX M| Saiems Moo Sereenine 020

If you don’t mark “repeat screen” the
correct linking to the original screen could

be delayed.

D Phe Monitor D:.;Fl(

K 12
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Filling out the Form: Specimen Information
Specimen testing will be delayed if the form is incomplete!

K 12

Q‘Q Oklahoma State Department of Health | Newborn Screening
PR~

m User blroh o bty vk sl s pra vl g Ty
G hull inafirect e -

77 00000 NN

bl amrey Ml B rrireg (W e

v o for compleBon of orman bac

« If baby expires before a screen can be

collected:
» Check the “Expired” box.
* Enter the date that baby passed away.

« Submit the filter paper form to the OSDH
PHL.

0000000k ININNRINY 22

To oxder forms, call e OSDH NBS Progmam @05)
First Repeat Previous
D Screen D Scareen NBS Lab®

/ ’ (; Tests Requested | |

Not Screened Due To D Refused Q. Expired / st
~— pp— [ Hesony []GALT
] Transferred / / o

D Phe Monitor D:«r""




Filling out the Form: Specimen Information
Specimen testing will be delayed if the form is incomplete!

K 12

"f Oklahoma State Department of Health | Newborn Screening

If baby is transferred prior to specimen collection:

 Check the “Transferred ” box.

* Enter the date that baby transferred and the
facility that baby was transferred to.

* Itis the responsibility of the receiving facility to
collect the newborn screen.

o XOOKKXX (IR =2
L lo oxder forms, call he OSDH NBS Progmam (405)

F Repeat Previous
D_A::’-‘-— I:l "—INI: Lab®

ot Scraanad e [ loafeses —_— — o L
Not Screencd Do S _____________ |:| HGEB Only |:| GALT
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Filling out the Form: Specimen Information
Specimen testing will be delayed if the form is incomplete!

D First Repeat Previou
Screean Screen NBS Lab®

Not Screened Due To D Refused D Expired / /

[ rransfemed / / o

L BASY'SINFORMATION

K 12
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Oklahoma Newborn Screening (NBS)
X000 TR 22 e o

* Tests Requested: Check all that apply.

All Tests- always check unless test is for HGB
only. This ensures that the lab screens for all
disorders on the NBS panel.

HGB Only- Check if the repeat screen is for a
follow-up of the initial abnormal HGB result.

GALT- Check GALT in addition to All Tests if there
is a family history of galactosemia or if baby is on
lactose-free (soy) formula at time screen is
collected.

Phe Monitor- Check only if baby has been
diagnosed with PKU (typically metabolic
specialists only).

CFTR- Check in addition to All Tests if baby has
clinical concerns for CF, meconium ileus, and/or
family history of CF.

30



Filling out the Form: Infant’s Information — Initial screen
Specimen testing will be delayed if the form is incomplete!

8 Bhisth oo hon il bl

2X00000C NRNINNRII s

K 12
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Last Name

Baby’s first and last name (use legal
name as displayed on the birth
certificate).

If baby’s first name is unknown, “BG” or
“Female”, “BB” or “Male” may be used.

rst Name

ST [LNeck all that apply)

Birth Date S S S — (24 Hr Clock)| ] mate [Jwhie
l: Female %E-f‘-i'-
nkno Hispanic
ColectonDate [ [ me ___ . (24 Hr Clock) (] uninown [ Asiar
Medical Record # Gest. Age| Birth Wt. (gm) T _m; can Indian
Birth Order o HP.&: fic lslander
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Filling out the Form: Infant’s Information — for repeat screen

Specimen testing will be delayed if the form is incomplete!

K 12

Q‘Q Oklahoma State Department of Health | Newborn Screening
PR~

5 [ 00000 (NENBRNE°

.....................

o ibem, cl a0 B

i Bleth oo o il Bl by
bz W

Eaa Full iradyudisns b comple
il o5 gLl

e Baby’s first and last name

* |f baby’s name was updated after hospital
discharge, screens will be linked using the
DOB, previous specimen #, mom’s name,

address and/or phone.

Last Name rst Name
Birth Date (24 Hr Clock)| I Mate

l:l Female [:l
Collection Date (24 Hr Clock) [ unknown
Medical Record # jest. Age| Birth Wi. (gm) Muitiple

Birth Order

AH




Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

e 000000 (MBNIMMRINE s * Sex/Gender

P ——= o Pl | iy sasesss

I m—— 1 — e Check “Male”, “Female”, or “Unknown”
EE { A ~ L’ ) i ol

E.

=4

_ o B Last Name First Name

Birth Date / / Time (24 Hr D'v_ﬁ

Collection Date L L Time

Medical Record # Gest. Age| Burth Wt (gm) " —_—
Birth Order
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Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

 Date & Time of birth

-'3§ e e Enter the time using the 24-hour clock. For
example, 1PM would be entered as 13:00.

| e ——— e —— .| * For arepeat screen, outside of hospital, if

HES £~ i time is not known, this box can be left
empty.

ready
:

e

§

fl—
[

[ Ixmm —

M.
34
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Filling out the Form: Infant’s Information

Specimen testing will be delayed if the form is incomplete!

Lin Bdeth o Bphoa il Dl

Sea Al irsdrucd ione o1 comple:
] y
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e Date & Time of specimen collection

* |deal time for well, term newborn:

24 hours + 1 minute of age

* Enter the time using the 24-hour clock. For
example, 1PM would be entered as 13:00.

* |deal date of repeat is determined by follow-up
recommendations.

Last Name

:Y':;"I N 10 RMATION

First Name

Race (Chedck all that apply}
Jwnie
D Black

35



Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

00000 NININIRIY e e e  Medical record number

| e el R e  Baby’s medical record number
{| - T -  If a multiple birth, take extreme care here

o fer

L Dlieth o Bl rl bl

Saa Fuil i ralruad ione o comole
T .
E—

T & B 18 e s Lo 4 o S e Last Name First Name

Sex Race (Chedck all that apply}
Birth Date / / Time . (24 Hr Clock) CImase I:l White
DI—&rna'-;— [ ] Btack

I:I U nknown |:| Hispanic

Time . (24 Hr Clock) |:| Asian

Y Gest. Age| Brth Wi (gm) Mutple . Amaenican Indian
Birth Order e Pacific lslander
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Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

000000k NININNRIIE 2

Hew Bleth o Bhos ok ball

L
Seea Full imbrudione ot comple
il o5l g0l

AR
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e Gestational Age

Last Name

List gestational age at birth, may leave blank
on a repeat collection.

Lab cut off values for abnormal severe
combined immunodeficiency (SCID) are
gestational age dependent.

R AR S INF ORMATION
First Name

37



Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

<0000 NN e " * Birthweight (in grams), leave blank if unknown

(for repeat screen out of hospital).

— * Lab cut off values for abnormal congenital
) R o o |- il o —— adrenal hyperplasia (CAH) results are

H sl [mieleg dependent on birth weight.
it e o i
-E l‘_._.|____. I it rL _ BABY™S INF ORMATION — —
e Last Name |I— rst Name
E, "= e T T TER" o —
E o i S Race (Chack all that apply}
}5 B o Birth Date . m CJwna

Collecton Date

Medical Record #

K
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Filling out the Form: Infant’s Information
Specimen testing will be delayed if the form is incomplete!

000000C  WIBRMRRRIY  © e

Lhem Blieth o Bl il Bl

e st Iratruct ionn don cormale
0 5l &[0

AU
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 Birth order (if multiple birth is present)

* Indicate “A”, “B”, “C”, etc. if baby is of
multiple birth (twin, triplet, etc.).

* Do NOT mark anything in this space if baby
is a single birth.

Last Name First Name

39



Filling out the Form: Mom’s Information

Specimen testing will be delayed if the form is incomplete!

: : ! Xxxxxxx 1.'.'..." (.“':‘..“._"t‘-‘:‘"»“.':_.“v':{ mi F‘.-:..

Note: If baby is adopted, be sure to check the
Adoption box on the filter paper form and
enter the agency/law firm information in this
section. If DHS is involved, enter case worker
information in this section and check the DHS

Custody box.

K
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e DHS Custody or Adoption

 What About Surrogacy?

R 110
DUHS Custody| }51 Name Fisst Name
ggoption
——
City State Zip

elephone #

Mother’s Date of Birth

40



Filling out the Form: Mom’s Information
Specimen testing will be delayed if the form is incomplete!

e Mom'’s first and last name

= - xxxxxxx l.lll.l.ll (nl.pk.-n- Moo wta i ""'.-"."J o.s;

* Mom’s mailing address:

» Street, Apt # (if applicable), City, State, Zip

* Mom’s telephone number:

— [ |hoe R * Extremely important to include in case newborn
< = = screen results are abnormal and require follow-

5

S
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Filling out the Form: Provider’s Information
Specimen testing will be delayed if the form is incomplete!

o Xxxxxxx |lll.ll.|l Ob laharmis Wewbern S0 romedrg (WBS

K
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e Physician Ordering the NBS:

* |nclude first and last name

* Enter the NBS Provider ID #, if known

* May leave blank if ordering Physician
unknown on a repeat collection, outside of
hospital

ysican Ordering NBS (Last, First)
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Filling out the Form: Provider’s Information
Specimen testing will be delayed if the form is incomplete!

g (= X000KX (MIMNMMIAR R

L J e '
| T
“ Lol Havw “ e
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* Primary Care/Follow-up Physician:

* Planned health care provider upon
discharge from birthing facility

* Include first and last name
* Enter the NBS Provider ID #, if known

e Extremely important that this is correct in

case newborn screen results are abnormal
and require follow up

43



Filling out the Form: Medical/Feeding History
Specimen testing will be delayed if the form is incomplete!

[:] Meconium leus

K
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Check all that apply for baby at the time of
specimen collection

 |ftransfused enter the date and time of
transfusion

e NICU/Special Care Nursery
 TPN/SNAP
* Lipids/Carnitine/MCT

e Lactose-Free (Soy) Formula -

* Meconium lleus
* Family History of Cystic Fibrosis (CF) _

44



Filling out the Form: Submitter ID
Specimen testing will be delayed if the form is incomplete!

< X000 IENIRNRID e e Submitting Health Provider ID #

* This is the ID of the provider/facility who
collected the specimen

* Write or stamp in facility name and address

oM pen only
e Ban of o0rm an back page

Submitting Facility's/Provider's ID #

g} ~— o — SUBMITTER'S INFORMATION

Submitier s Namea/Address

K 12
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Filling out the Form: Collector’s Initials
Allows for thorough follow-up of an unsatisfactory screen

« Unsatisfactory Specimen Follow-up

. Specimen collectors can place their initials

( ) ( } ( } ( } ( } and unit in the area below for identification
=~ =~ =~ = purposes, in the event of an unsatisfactory
OLLECTOR'S . . .
XXXXXXX%%WE%R;*;WB specimen. This alloyvs fqr easier
—— identification of the individual who collected

the specimen so that further education

and/or training can be provided.
Note: Do not touch the filter paper in any 9 P

other area when writing initials and unit.

K 12
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Collecting the
Specimen

A oKLAHOMA

< State Department
k 4”_* of Health
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How Is An Infant Screened? . Ew. PR @S B9

COLLECTOR'S

XXXKXXX G o SYARAEDD b~ ——

Blood spot screen-heel stick

Performed when the infant is “24 hours plus one minute” or prior to discharge, whichever comes first

A small amount of blood is placed on a small card and sent to the OSDH Newborn Screen lab.

Newborn screening specimens are picked up from birthing hospitals and county health

department via a contract courier service and then brought to the PHL for testing.

K 12

Expiration Date:

™ _ FILL EACH CIRCLE WITH
—J ONE LARGE DROP OF

FORM ODH #450 REV 02-2007

BLOOD

Q‘Q Oklahoma State Department of Health | Newborn Screening
PR~

u 201508

whatman 803 ™ L)ﬂ W112 6930612
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Time of Screening: Healthy Newborn

o s
)‘f Oklahoma State Department of Health | Newborn Screening
PR
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Optimal Time of Bloodspot Collection — Well Baby and NICU

Birth of the baby

(I parent is insistent on discharge\
Collect specimen as prior to 24 hours of age, collect
soon as possible after NBS just prior to discharge. A

24 hours and before 48 repeat NBS will be

hours of life recommended when initial age of
\_  collectionis <24 hours.  /

Collect specimen as
soon as possible after
24 hours and before 48
hours of life

14 Days of Age, or prior

NICU OR SPECIAL CARE

ADMISSION

to discharge, whichever
comes first.

If transfusion is:needed before 24 hours of life

Collect first specimen Collect an additional
before RBC/ECLS ‘ specimen 7 days after last
transfusion

transfusion

If no NBS was collected prior to first transfusion,
collect NBS at normal recommended time (24
A hours plus one minute) or as soon as able after that
\h‘/‘ Oklahoma State Department of Health | Newborn Screening time, no later than 3-7 days of age.
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Specimen Collection

* Heel Stick / Direct Application

* Preferred, recommended method

e Start with clean, dry hands before handling
the filter paper.

K 2
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Direct Application

K
Q‘Q Oklahoma State Department of Health | Newborn Screening
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Prepare the Site

e Warm the heel with a heel warmer or a
soft cloth, moistened with warm water
up to 41 C for 3-5 min.

 Warmth leads to vasodilation, which
increases blood flow and chance of
collection success.

* Follow your facility protocol regarding
which warming device to use.

52



Direct Application

K
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Prepare the Site
If desired, parent may hold infant during collection.
* Decreases stress response in newborn
* Encourages bonding
Position the infant’s leg lower than the heart.

* This increases venous pressure, which results in
increased blood flow and a greater chance of
collection success.

Wearing gloves, wipe the infant’s heel with 70%
isopropyl alcohol.

Allow the heel to air dry!

e Residual alcohol can affect NBS results and/or lead
to unsatisfactory specimens.
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Direct Application

K
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Lancet Placement

* Hatched areas are safe for puncture.

* Damage to nerves and/or the heel bone
may occur for punctures outside of the
hatched region.
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Direct Application

K 12
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Perform the Puncture

Using a sterile lancet, perform the
puncture.

Gently wipe off the first drop of blood
with a sterile gauze or cotton ball.

Apply gentle pressure with thumb and
around heel but not near the puncture
site; ease intermittently as drops of
blood form.

Avoid “milking” the puncture site.

55



Direct Application

K
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Application

Gently touch the filter paper card to the
blood drop and fill each printed circle with
one large drop of blood.

* Apply blood to one side only.

* Observe the saturation of each printed
circle as the blood flows through the
filter paper.

56



Alternative Specimen Collection

Anti-coagulants

*  What about capillary tubes? >> Not preferred EDTA, citrate, & heparin -

interfere with test results!
*  What about venous samples? >> Discouraged

*  What about umbilical catheters? >> Discouraged

* What about umbilical cord blood? >> Discouraged

Only in certain circumstances (e.g., NICU)

Ensure the line is cleared by withdrawing 2-2.5 cc (ml) of blood to

26, collect a specimen for newborn screen.

- A

a‘@ Oklahoma State Department of Health | Newborn Screening
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Specimen Collection: What NOT to Do

Do NOT dab or “color in” the filter paper circles.

Do NOT apply multiple drops of blood per circle.
Do NOT scratch the filter paper.

Do NOT contaminate specimens.

 insufficient drying of alcohol, oils on hands, lotions, compressing the circles, spills, etc.

Do NOT stack specimens.

* risk for leaching and cross-contamination between specimens

Do NOT submit wet specimens.

Do NOT place specimens in direct sunlight or in front of air vents or other sources of moving air.

Do NOT place specimens in plastic bags.
Do NOT batch (hold onto) specimens.

K 12
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Collection Reminders

Pre-collection:

* Check the Expiration Date of the filter paper.
If filter paper is expired, discard the paper, check the stock of filter paper kits it came from to ensure they are not all expired, and collect on a kit that is

not expired.

-~ - - -~ -

/ \ A / \ /
\ / \ / \

S S

\
\ / \ / /
~ ~ S o

" COLLECTOR'S

8] XXXXXXX S 00 68 N TaaLs

Post-collection:

* Air dry specimen horizontally for 3-4 hours.
* Transporting wet specimens can make them unsatisfactory for testing.
e Send specimen with Courier within 24 hours of collection.

* Delayed receipt of specimens to the Public Health Laboratory can delay identification of and treatment for a disorder, which can result in lifelong
disability or even death for Oklahoma newborns.

* Know the courier schedule and location for your facility! Ensure all staff involved in newborn screening are also aware of the process.
* Maintain specimen collection log and ensure screening results are received and recorded.

* Ensure that everybody who handles the filter paper or is involved in the newborn bloodspot collection process is trained.

K 12
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NBS Filter Paper
Review

Unsatisfactory (Unsat) Specimen
Examples

>

\/

.




Filter Paper

* The filter paper is part of the NBS Form. It is a medical device designed to absorb a specific volume
of blood within each pre-printed filter paper circle.

 If an analyte for any disorder is either too high or too low, this is an indication that additional testing
is needed.

* Accurate results depend upon proper absorption of blood onto the filter paper.

e Too much or too little blood may result in inaccurate results.

; \ ’ \ 20N ’ \
i \ i \ i \ \ N \
I} ! i \ '

) A}
A ’ A s b 4

7 Sl S

’ A ’
Saw” Suw” Saw? Suw’ San’

SR ) oconsm Reinton Dus:

FORM ODH #450 REV 02-2007 BLOOD 903™ [LOT] 6999814 W131
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Multiple Application

- - 7 il - ¢ ~ ‘
/ L) L) A \
\ i ) ' \ ! \
Front . | ; \ ;
’ 5 5 \ ’
’ YV a? Ve n? \~_l , JRE

[&n) _ FILL EACH CIRCLE WITH  Expiration Date:
; ONE LASGEODROP OF g 2015-08
. ., BLOOD
FORM ODH #450 REV 02-2007 Whatman 903™ [LOT| W112 6930612

Back

v e e,

Back

Why Unsat?
When bloodspots overlap or touch, as is the case in the
sample above, it creates an uneven absorption of blood.
* Analyte levels cannot be accurately measured.
e Testing these specimens will result in inaccurate results.
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Clotted or Caked Blood

- 0T e

FILL EACH CIRCLE W |,— Expuu.‘o;: Daf
ONE LARGE DROP C g
bwoo i 20101

FORM ODH #450 REV 02-2007 Whatman 203™ [LOT]| w121 6964913

Back

Back

Why Unsat?

e Clots can occur using capillary tubes or if too much blood is applied to the pre-printed circles.

* Samples with clots are not suitable for testing.

K
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Serum Rings

%4

N
Front ‘ ' ' . /‘

i COLLECTOR'S
e s EXPIRATION DATE INITIALS
o1 (#3012 wm 2027-02-28  UNIT

—w @ ©® @ @ @

Why Unsat?
* Notice the halos around the periphery of some of the pre-printed circles above. This can occur due
to the following:
* Insufficient drying of alcohol on the baby’s heel prior to heel stick
* Drying the specimen vertically instead of horizontally
* Closing the flap of the filter paper on top of the circles while the specimen is still wet
* Placing wet specimens in plastic bags
* Milking or squeezing the puncture site

K 12
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Inadequate Amount of Blood

i P Rt . P =
’ \ ’ \ . ¢ \ A
F t ! \ ! ] [ | ) | |
ron ' ' \ ' \ ' ' :
LY s 5 s 5 ’ 5 )
\-" \._P’ \-_I \-—J

£ _ FILL EACH CIRCLEWITH  Expiration Date:
ONE LARGE DROP OF (

5! 2016-11
3LOC -
FORM ODH #450 REV 02-2007 BLOCD Whatman 903™ [LOT| W121 68684913

L1 OO0%

Back £ ] &3 5 o '

Why Unsat?

* The above filter paper circles are not sufficiently filled with blood for testing.
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Under-Saturation

FILL EACH CIRCLE WITH Exptrat on Date:
ONE LARGE DROP OF 2 201611

Front ’ .
;N
BLOOD

FORM ODH #450 REV 02-2007 Whatman 503™ V'v 21 6964913

S e d e“/ &

* Notice how the blood has not soaked all the way through the filter paper. There simply is not
enough blood in this sample for testing.

K
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Acceptable Filter Paper

Front
_ FILL EACH CIRCLEWITH  Expiration Date:
ONE LARGE DROP OF 2 2015-08
BLOOD . s
FORM ODH #450 REV 02-2007 Whatman 803 ™ |LOT W112 6930612
Why Acceptable?

* Pre-printed circles are completely filled with blood

* Blood has soaked all the way through the filter paper
* Absence of clots or caked blood

e Absence of serum rings

K
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Are All Five Circles Needed?

\._

o : COLLECTOR'S,
S a7 \ / EXPIRATION DATE INITIALS -
: LOTiwa27<" fm 2029-01-31 UNIT

nNm

Why?

e If aresultis flagging out-of-range, the specimen will be retested, and the final result will
be an average of three results. Each test requires an additional punch to be taken from
the pre-printed circles.

* Some samples will require a “2" Tier test”, this calls for one of two of the spots to be
shipped out of state to a reference lab for additional screening to determine risk for
baby.

» Disorders will continue to be added to the newborn screening panel.
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Help! My Bloodspot Collections Are Deemed Unsatisfactory For Testing
(What to Do?)

OPQIC — The Oklahoma Perinatal Quality Improvement Collaboration has
created an educational video covering all things bloodspot collection. It is
an excellent and FREE resource that every new collector should view.
Review annually or as needed to refine collection skills. See link below.

https://oklahomahospassoc.qualtrics.com/jfe/form/SV 3qlityhyUs1u1jE
Password for Access: OSDHNBS

Note to managers: OPQIC can provide you information on which of your staff have completed.
Certificates of completion are available to each viewer via email after course completion

Other Practical Suggestions:

1. ldentify the stellar collectors on your unit.

2. Ask to follow and observe them collect.

3. Ask them to follow and observe you, sharing their best tips.

K 12
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Transit Time: What is it?

» “The time between the collection of a newborn screening specimen to its
receipt at the OSDH Public Health Laboratory for testing.”

» Specimens should be received at the OSDH Lab within 48 hours from time
of collection. Oklahoma Law: OS 63 Sections 1-533 and 1-534

“Practically Speaking.... How is that Consistently Possible?”

If a specimen is collected anytime (up to 11:59 PM) on “day one”, there is no reason that
specimen can’t be dry, in the lab and ready for pick up on “day two”.

With every hospital having seven day a week courier service, every specimen should be
able to arrive at the PHL the next day, regardless of the day of the week. The exception
would be holidays or the very occasional weather-related delay.
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A Peek Inside the Laboratory.....

X R

FILL EACH CIRCLEWITH  Expiration Date:

ONE LARGE DROP OF g 201508
FORM ODHMSOREVO22007 =000 o ctman900™ LOT] W12 6030612

1
1
i
|
|
3
R
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Kl

Blood Spot Screening is a system, not an event.

A 4

—_—
s Courier service picks NBS specimen is
Birth of S":;::;";;:;‘::i t _| | up specimen from the processed and
Infant P S 4t oirs hase hospital and delivers tested by the
a8 to OSDH Laboratory laboratory

| Presumptive/ |
High Risk
Result

Borderline/
Low Risk
Result

Result is mailed to: -
(Uploaded to NBS KL Parent/Guardian apacilit
Results Portal) Notify physician «  Mail parent letter Notify physician Notify specialist
SR BRI listed on filter informing of results listed on filter paper. infant will referred
submitted filter i and providing Provide tdepending on
Provide instructions recommendations location. (Ca")
paper for testing recommendations regarding follow-up for follow-up. Provide infant’s
for follow-up needed. Recommend referral name, DOB, parent/
(repeat filter Mail filter paper for to specialist. guardian contact
paper). repeat specimen to information, and
be collected. PCP. (fax info)

*Short-term Follow-up continues tracking case until confirmed normal or diagnosed with a disorder.

A
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NICU Special Considerations

e Prematurity and LBW may affect TSH & 17-OHP results

e Hypoxia, CMV, septicemia, trisomies, biliary atresia may affect IRT levels
e Liver immaturity may affect amino acid results

e Carrier status may affect all NBS results

e TPN, SNAP, and carnitine may affect amino acid, fatty acid, or organic acid results
e Steroids may affect 17-OHP results
e ECLS and blood transfusions may affect all NBS results

e PTU therapy or radioactive iodine may affect infant TSH results
e Steroids may affect infant 17-OHP results

e Contamination: oils/lotion from hands, spills, standing water, residual alcohol, heat/humidity
e Early/delayed specimen collection
e Transit time delays

Collection - _
Issues e Unsatisfactory specimens

~
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Diagnosed Bloodspot Cases — Data 2024

Congenital Hypothyroidism (CH) - 74

Cystic Fibrosis (CF) — 14

Spinal Muscular Atrophy (SMA) — 8

Hemoglobinopathy (SS) — 6

Biotinidase Deficiency (BIO) -5

Glycogen Storage Disease Type Il (Pompe Disease) — 5
Phenylketonuria (PKU) — 4

Very long-chain acyl-CoA dehydrogenase deficiency (VLCAD) -3
Medium-chain acyl-CoA dehydrogenase deficiency (MCAD) - 2
X-linked Adrenoleukodystrophy (X-ALD) — 2
3-Methylcrotonyl-CoA carboxylase deficiency (3MCC) - 2
Severe Combined Immunodeficiency (SCID) - 1

Congenital Adrenal Hyperplasia (CAH) — 1

Galactosemia (GAL) - 1

mBIo

128 babies from 33 different submitters A

K 12
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75



Newborn Screening WINS — True Story Timeline

Case Study from 2023

K 12

Born on a Tuesday at 0121

NBS collected Wednesday at 0150

Specimen arrived at PHL Wednesday at 1900

Preliminary critical result called to NBS follow-up nurse on Thursday at 1210

Baby was found to still be in hospital, in Mother/Baby unit. Mother/Baby nurse was notified, Genetic specialist notified and confirmatory
labs were ordered. Feeding precautions initiated, decision made to delay discharge another night.

NBS critical result finalized on Friday, called to NBS follow-up nurse who promptly notified Mother/Baby staff and Genetics Specialist.
Emergency management protocol in place, confirmatory labs are pending. Geneticist speaks with infant’s parents at bedside for initial
consultation. Treatment is initiated on Friday (3 days after birth), in anticipation of confirmatory testing results.

Confirmatory lab results are finalized eight days after birth. Ongoing care has been established with geneticist with plans for life-long
management in place.

Delay of diagnosis or lack of treatment for this fatty acid disorder would have resulted in infant mortality.

)‘ft Oklahoma State Department of Health | Newborn Screening
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What Happens to Babies with Unsatisfactory Screens?

|Unsats.if.’:|ct0r'yr Specimens

A‘Y“

53,316 bloodspot specimens were submitted in 2025.
1,246 of those were unsatisfactory for testing.
2.34% unsatisfactory rate for the year, goal is <2.0%

4.00%

w
=
=
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=]
=
)
=

Uns atisfactory Percent
o
(=]
(=)

0.00%

e
2.21%

January

2.13%

February

142%

March

2.20%

April

1.63%

M ay

2.17%

June

2.33%

July

229%

August

2.97%

September

For the 1,246 unsatisfactory screens, the NBS Follow-Up team worked diligently to communicate with families and

providers the importance of recollecting the NBS bloodspot sample.

Unsatisfactory Screens in 2025 — Outcomes to Date

1,141 babies had unsatisfactory screens, some had more than one.
985 babies had repeat screens yielding normal results.

120 babies did not have screens recollected, with bloodspot cases closed Unsatisfactory >>> Lost.
5 babies were diagnosed with disorders — TSH (2), SMA, POMPE and ASA.

5 babies were not recollected due to parent refusal.
2 babies passed away prior to recollection.

&
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Why Newborn Hearing Screening is Important

92% of
children
with
hearing
loss are
born to
hearing
parents

Cannot
always
“see” a
hearing
loss

Y5 of
children
identified

with a
hearing
loss do not
have a risk

factor

The
prevalence of
permanent
hearing loss

in 2022 was
1.7 per 1,000
births

2022 Summary of National CDC EHDI Data | Annual Data EHDI Program | CDC

K 12
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A total o
6,272 infants
were
diagnosed
with

permanent
hearing loss
in 2022
following
NBHS
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https://www.cdc.gov/ncbddd/hearingloss/2021-data/01-data-summary.html

Newborn Hearing Screening

@ OKLAHOMA EARLY HEARING DETECTION

& INTERVENTION (EHDI) 1-3-6 GUIDELINES

'MONTH

ALL INFANTS SHOULD HAVE
A HEARING SCREENING BY
1 MONTH OF AGE.

K 12
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—
;%j MONTHS
E—

IF THE INFANT DOES NOT PASS
TWO HEARING SCREENINGS,

A DIAGNOSTIC HEARING
EVALUATION IS NEEDED BY 3
MONTHS OF AGE.

) onmus

IF A HEARING LOSS IS
DETECTED, TREATMENT AND
INTERVENTION SHOULD BE

STARTED BY 6 MONTHS OF AGE.
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Newborn Hearing Screening — When and How

» At least 34 weeks of age
« Close to discharge while still having time to rescreen if possible

» If needed, the second screening should not be immediately after
the first screen — ideally it should be several hours later

Two High Quality Screens

+ Want a quiet environment
« Can use a sign on the door or inside

» Okay to ask people to step out/ turn the TV off/etc.

K 12
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Ensure the baby is relaxed
+ Sleeping

* Quiet

« Well Fed

* Dry

» Comfortable

Swaddle can help

* Helps them relax

» Keeps hands away from equipment

Can be done bedside
Can be done while baby is held by family

Can be done while nursing
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Risk factors for Hearing Loss

Family history of childhood hearing loss
NICU stay of longer than five days
Hyperbilirubinemia with exchange transfusion

Aminoglycoside administration for more than five
days

Asphyxia or Hypoxic Ischemic Encephalopathy
Extracorporeal membrane oxygenation (ECMO)

In utero infections (herpes, rubella, syphilis,
toxoplasmosis)

Congenital Cytomegalovirus (CMV)

Caregiver Concern

K )2
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Maternal Zika, COVID-19
Craniofacial abnormalities
400 Syndromes are associated with hearing loss

Events associated with hearing loss (head
trauma, fracturs)

Chemotherapy
Not meeting speech and language milestones

Balance difficulties (walking, changing surfaces)

Hearing Risk Status
(Select all that apply)

Family History

D In Utero Infection

D Craniofacial Anomalies
[ Jecmo

D Both Hyperbilirubinemia
AND Exchange Transfusion

> Nicu
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Sharing Hearing Screen Results

* Make sure family understands e Did not pass / refer

results prior to discharge Th i n gs tO e Does not mean there is a hearing loss

¢ Just means we need more testing

e Can do another screening orgoto a
pediatric audiologist

* Pass — No follow-up needed Say
unless concerns arise

— Another
screening at six months or as
recommenced by their provider

It is just fluid

It is our equipment /equipment is old
| am sure it is nothing

It was just loud

Things to
a diagnostic test nOt Say

* Missed screening — Complete a
NBHS by one month of age

— Repeat screening or have

K 12
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Pulse Oximetry
Screening

CCHD - Critical Congenital Heart Disease '
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Critical Congenital Heart Disease (CCHD)

e Screening began in 2014.
e Screening is done by utilizing pulse-oximetry.

* Critical congenital heart defects are conditions that are present at birth and
can affect the structure of a baby’s heart and the way it works.

K 12
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Pulse Oximetry Screening

Purpose:

* Screen all newborns between 24-48 hours of life with pulse oximetry to detect select
defects related to critical congenital heart disease.

Rationale:

* Some newborns may appear healthy at first despite having a CCHD. Early detection and
prompt treatment can prevent lifelong disability and early death.

K 12
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Pulse-Oximetry Screening

« Simple and painless way to measure the amount of oxygen in the baby’s blood.
« Congenital heart disease is the most common birth defect

* One in 110 infants will have a heart defect, 25% of those cases will have CCHD.
» Most affected will not have symptoms early on.

* Most will require surgery shortly after birth.
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Normal Heart: Blood Flow

Normal Heart

RA. Right Atnum SVC. Superior Vena Cava TV. Tricuspid Valve
RV. Right Ventricle IVC. Inferior Vena Cava MV. Mitral Valve

LA. Left Atrium MPA. Main Puimonary Artery PV. Pumonary Valve
LV. Left Ventricle Ao. Aorta AoV, Aortic Vaive

Image credit: CDC (2014)

K 12
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» Blood from body tissues goes to the right side of the
heart and enters the lungs, where the blood becomes
oxygenated. The blood is then delivered to the left side
of the heart, which is responsible for pumping the
oxygenated blood out to provide oxygenation to the
body tissues. After being utilized, the deoxygenated
blood is returned to the right side of the heart, and the
cycle continues. Valves within the heart help to prevent
backflow of blood during this process.

* Fetal openings between the atria, ventricles, and blood
vessels begin to close shortly after birth.
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Fetal-Neonatal Circulation

* The first breath of life leads to important changes in neonatal circulation:

* Makes way for use of neonatal lungs (The lungs were not utilized in
utero, as the placenta provided oxygenation to the fetus; after birth,
however, an enormous amount of pressure is necessary for the
newborn to close the diversions used to bypass the lungs in utero and
instead allow for use of the lungs.)

* Increased pressure change in the left side of heart compared to the right
(The left side becomes the body’s “pump”) resulting in:

* Closure of the Ductus Arteriosus (fetal opening between aorta and
pulmonary artery)

e Closure of the Foramen Ovale (fetal opening between the right
and left atria)

K 12
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+¢ Failure of closure of fetal openings
can result in complications.
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CCHD: Screening Targets
& Symptomatology
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CCHD Targets - Most likely detected by pulse oximetry screening

* Hypoplastic Left Heart Syndrome (HLHS)

* Pulmonary Atresia

* Tetralogy of Fallot

* Total Anomalous Pulmonary Venous Return
* Transposition of the Great Arteries

* Tricuspid Atresia

* Truncus Arteriosus

*»* These heart defects lead to low levels of oxygen in the blood.

K 12
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CCHD Targets - Potentially detected by pulse oximetry screening

Double Outlet Right Ventricle (DORV)

Ebstein’s Anomaly

Coarctation of the Aortic Arch

Interruption of the Aortic Arch

Single Ventricle

*»» Also potentially detected by pulse oximetry screening: other hypoxic cardiac or non-cardiac conditions.

K 12
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CCHD: What to Watch For

Signs
* Cyanosis
* Tachypnea
* Increased work of breathing
* Swelling
* Tires easily during feeds
* Sweating
* Poor weight gain

+* If at any time, the newborn should become symptomatic, the family should immediately
take the baby to the closest emergency room for evaluation.

K 12
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CCHDs in Oklahoma

2008-2018 Postnatally Diagnosed CCHDs (by Defect not Child) .
'

Double Outlet Right Ventrick D o d
Interruption OF The Aortic Arch I 27 ”‘
Single Ventricle msm 11
Total Anomalous Pulmonary Venous Return  oeeeessssssss—m 55
Coarctation Of The Aortic Arch I 209
Hypoplastic Left Heart Syndrome e 40

CCHD

Ebstein's Anomaly s 17
Tricuspid Atresia mm 11
Pulmonary Atresia meassss 25
Tetralogy of Fallot/Pentalogoy s 147
Transposition of the Great Arteries/\Vessels TS 26
Truncus Artericsus I 15

L} 50 100 150 200 250
Frequency of Defect

Data provided by the Oklahoma Birth Defects Registry. Data does not reflect
cases identified solely through pulse oximetry screening for CCHDs.

D
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Pulse-Oximetry

The Screen and the Oximeter
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Pulse Oximetry: Context

Who is screened?

 All newborns:
* Must be calm and well; not crying
* Warm extremities (temperature affects readings)
» Skin clean and dry (dried blood affects readings)

* Using room air; not on supplemental oxygen

When is screening performed?
* Healthy Newborn: Between 24-48 hours of life
* Sick Newborn: Between 24-48 hours of life

* May delay if on supplemental oxygen

« Before 24 hours: higher risk for false positives (fetal-neonatal circulation transition not fully established)

» After 48 hours: delayed identification & treatment of affected newborns

K 12
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Points to Consider

Pulse oximeter must be FDA approved (AAp, 2015)

Regular calibration of the oximeter is required

Pulse oximetry readings are averages

Skin color and jaundice do not affect pulse oximetry readings

+*Continuous pulse oximetry monitoring does not replace the pulse oximetry screen.

K 12
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Screening How-to,
Protocol and
Guidelines
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How is the Screen Performed?

1. Select site: right hand; either foot.

2. Place photodetector on outer aspect of hand/foot (under 4t-
5t finger/toe).

Wrap sensor tape around extremity.
4. Ensure light emitter is directly opposite the photodetector.

5. If using a reusable sensor, secure the sensor using wrap
recommended by vendor; do not tape or use hand to secure
sensor to site.

K 12
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Photo credit: Masimo 2011
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Guidance for Screeners

Pulse Ox Dos

* If disposable, use a new, clean sensor; if reusable,
clean between use

e Clean according to manufacturer recommendations

e Ensure newborn is calm and warm, not crying;
encourage family involvement

e Ensure newborn skin is clean and dry
* Ensure no gaps between sensor and newborn’s skin

e Light emitter and photodetector should be directly
opposite of one another

* Use alongside physical examination

* Ensure pulse: no pulse, no oximetry!

K 12
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Pulse Ox Don’ts

Do not use an adult probe

Do not tape pulse oximeter in place (use disposable
wrap as indicated)

Do not use your own hand to hold sensor in place

Do not obtain reading from same extremity with
blood pressure cuff

Bilirubin lamps and surgical lights can affect accuracy
of reading; cover pulse oximetry sensor with a blanket
if such instruments are in use

Do not use in isolation
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Pulse-Oximetry Screening — Updated Algorithm, January 2025

Off supplemental YES — Age = 24 h_crurs OR Pulse Ox #1 right
oxygen? pending discharge hand AND one foot
¥
Pulse Ox = 90% in either NO Pulse Ox = 95% at BOTH sites YES
right hand or foot AND saturation difference = 3%
1
YES NO
FAIL RETEST IN | PASS
Da NOT repeat bulse : - Do NOT repeat Pulse
Ox AND proceed with ) .
immediate clinical Pulse Ox #2 right Ox AND provide
assessment hand AND one foot routine care
. A/ = L. /
Pulse Ox = 95% at BOTH sites
NO _ ) YES
AND saturation difference = 3%
Pediatrics. Published online ‘9 OKLAHOMA
December 16, 2024. "-'d State Department
doi10.1542/peds. 2024-069667 * of Health
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Interpretation of Results

Negative = Pass

Results are in-range

Blood oxygen level WNL

CCHD still possible (if symptomatic, a cardiac
evaluation is warranted)

Monitor baby’s status:

K 12

Heart rate — too fast/slow?

Energy — overly sleepy/fussy/lethargic?
Appearance — pale/blue skin?
Respiration — too fast/slow?
Temperature — cold to touch?

Feeding — difficulties?
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Positive = Fail/Refer
Results are out-of-range
Blood oxygen level is low
High risk; not diagnostic
Confirmatory procedures & referral for
treatment are warranted
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Reporting Results for CCHD:
Filter Paper

5 {00000 (MBMIMMRNNIR oo e e Pulse Oximetry Screen: Check Only ONE, do not leave blank

* Pass

* Fail

* Not Performed

e Refused

* Echo

HI.EEEI-I.'I

Note: If parents refuse the pulse oximetry
screen, provide them with a pulse oximetry [ JPass [ |Fail [ |MotPaformed [ |Refused [ |Echo
brochure and answer any questions they might I |

have about the screen. Ensure the parents fill
out a Refusal Form; keep a copy for baby’s
record and fax a copy to the NBS Program using
fax number 405-900-7556.

K 2
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Newborn Screening Contacts

* Bloodspot, Pulse Oximetry, & Hearing Screening

Screening & Special Services
123 Robert S. Kerr
Oklahoma City, OK 73102-6406

e Public Health Laboratory

Newborn Screening Section
Public Health Laboratory Service
4615 W. Lakeview RD

Stillwater, OK 74075

K 12
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Phone: 1-405-426-8220

Toll Free: 1-800-766-2223

Fax: 1-405-900-7556
NewbornScreen@health.ok.gov

Phone: 1-405-564-7750

Toll Free: 1-800-766-2223

Fax: 1-405-900-7611
Publichealthlab@health.ok.gov
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For Reference...

e Refer to Clinical and Laboratory
Standards Institute (CLSI) for collection
guidelines.

&rCLS|
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