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Newborn Screening Manual:
A guide for Health Care Providers

This manual was created by the Maritime Newborn Screening Program (MNSP) to provide
health care providers (HCPs), including submitting facilities, with a comprehensive guide to
Newborn Screening. The goals are to ensure that all infants born in the Maritimes receive high
quality newborn screening.

This manual reviews recommended practices for newborn screening. It can be found, free of
charge online at . This manual is intended to be used by
hospitals and health care providers that submit, or receive results from, the Maritime
Newborn Screening Program. Revised or additional pages may be updated periodically.

If you have any questions about the information contained in this manual, please contact



http://www.maritimenewbornscreening.ca/
mailto:MNBSinfo@iwk.nshealth.ca
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SECTION ONE: DEFINITIONS

Words that are defined will be in blue text throughout the document for referral back to this
section for its definition/explanation.

The Maritimes
Nova Scotia, New Brunswick and Prince Edward Island

MNSP
This acronym stands for Maritime Newborn Screening Program.

MNSP Advisory Committee

The MNSP Advisory Committee is an advisory body of health and other professionals from each
province with expertise in newborn and childhood screening. The mandate of the Advisory
Committee is to provide the MNSP with advice regarding the policies and practices related to
newborn screening.

MNSP Clinical Working Groups
The group of specialists involved with the various categories of disorders screened, that meet
to discuss positive case results and efficiency of the clinical follow-up process.

Maritime Newborn Screening Program Newborn Screening card:
The MNSP newborn screening card consists of four main parts:
1) The filter paper at the top where the blood will be applied
2) The parent information sheet at the front
3) The requisition with required fields (and 2 carbon copies)
4) The decline/defer form

Screen Negative Results

These results mean that the infant has a low chance of having the disease. A negative result,
however, does not completely rule out a disease; an infant showing symptoms of the disease
should have prompt diagnostic evaluation.

Screen Follow-Up Results
These results mean that another sample is required because either i) the initial sample was
unsatisfactory, ii) the result of a specific screen was unclear.

Screen Positive Results

These results mean that there is an increased chance for the disease. A screen positive result,
however, does NOT mean a baby has a disease; the MNSP will refer the infant to specialists
for diagnostic testing to confirm or rule out the disease.

Analytes
The newborn blood biomarkers that are used to screen for specific conditions.

Newborn Screening Sample
A newborn screening blood spot collection card that is collected between one day (24 hours)
and two days (48 hours) after birth.




SECTION TWO: BACKGROUND INFORMATION

2.1 Introduction

The primary goal of newborn screening is early identification of infants with serious disorders
so that treatment can be initiated before damaging health concerns arise. While all of the
diseases screened for are relatively rare and not usually apparent at birth, in 2016, 84 infants
in the Maritimes were found to have one of these conditions (1 in 359 infants screened).
Timely newborn screening, early diagnosis, and treatment can help these children have the
best start in life. The cost of missing one of these conditions can be significant to the life of
that newborn. Untreated infants can develop mental disability, serious health problems, or
even die, sometimes without a diagnosis being made.

Prior to the creation of the specific Maritime Newborn Screening Program in April 2014,
newborn screening was performed at several independent sites throughout the Maritimes.
Nova Scotia began testing for new analytes and at that time New Brunswick and Prince
Edward Island contracted the IWK Health Centre to provide testing and follow up services for
them. All testing is currently located in the IWK Children’s Health Centre in Halifax, NS.

Newborn Screening requires coordinated interaction between 4 main groups of Health Care
Providers.

Submitters
Specialty Primary
Treatment Care
Teams Providers
The Maritime
Newborn Screening
Program

The main responsibilities of each group are as follows:
1) Submitters

This group, which includes hospitals, birthing centers, and midwifery practices, is
responsible for providing information to parents, for providing the MNSP with birth
records, for recording accurate and complete information on the collection card, for
collecting a satisfactory blood spot, for timely and efficient transport of samples to
the IWK testing facility, and for prompt follow-up in the event that an initial screen
was missed, a sample was unsatisfactory, or a follow-up sample is required for
analysis.

2) Primary Care Providers
This group includes health care providers, physicians, nurse practitioners and midwives
who are involved in the care of the baby, both prenatally and postnatally. Clinicians




are responsible to educate their patients about newborn screening and to ensure an
order is placed. For patient information materials please visit

. Clinicians involved in postnatal care are

responsible to check that a newborn screen sample was taken, to assist in coordinating
any follow-up samples that are needed, and to educate parents about the results of
the newborn screening.

3) The Maritime Newborn Screening Program
This group includes the staff from the program’s administration and laboratory. The
Maritime Newborn Screening Program is responsible for efficient and accurate
screening of all samples, for distributing materials and educational resources needed
for newborn screening, for keeping accurate records, for communication with
clinicians and collecting facilities regarding missing, unsatisfactory or follow-up
samples, for coordinating and tracking clinical involvement required for infants with a
positive newborn screen, and for educating parents, health care providers, and the
public about newborn screening.

4) Specialty Treatment Teams
This group includes any clinic or facility to which infants with positive newborn
screening results are referred. They are responsible for ensuring swift confirmatory
testing for infants with positive newborn screening results, for management of
confirmed cases, for providing the MNSP with final diagnosis/follow-up information,
and for providing education to primary health care clinicians.

2.2 MNSP History

Date Newborn Screening Events

1972

1977
October
2000
September
2004

April 2005

2005

April 2014
October
2014

November
2015

March 2016
February
2018

The IWK Health Centre started screening for Phenylketonuria (PKU)
Congenital Hypothyroidism (CH)
Medium-Chain Acyl-CoA Dehydrogenase Deficiency (MCAD)

Very Long-Chain Acyl-CoA Dehydrogenase Deficiency (VLCAD) and
Glutaric Acidemia Type | (GAI)

Carnitine Palmitoyl Transferase | Deficiency (CPTI), Carnitine Palmitoyl
Transferase Il Deficiency (CPTIl), Carnitine Uptake Disorder (CUD), and
Carnitine-Acylcarnitine Translocase Deficiency (CACT)

Long-Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency (LCHAD),
Trifunctional Protein Deficiency (TFP), Isovaleric Acidemia (IVA), and
Maple Syrup Urine Disease (MSUD)

Screening for Cystic Fibrosis (CF) and hemoglobinopathies begins

New Brunswick contracts with the Nova Scotia newborn screening
program to provide services. Name changes to the Maritime Newborn
Screening Program

Prince Edward Island contracts services from the Maritime Newborn
Screening Program

Severe Combined Immunodeficiency (SCID)

Argininosuccinic Acidemia (ASA), Citrullinemia Type |, Methylmalonic
Acidemia Mutase Deficiency (MMA/MUT), Methylmalonic Acidemia
Cobalamin A or B Defect (MMA/CblA or MMA/CbLB), and Propionic
Acidemia (PA)



http://www.maritimenewbornscreening.ca/

2.3 MNSP Contact Information
The MNSP can be contacted in several ways:

Phone Local: 902-470-7998
Toll Free: 902-470-5888 extension 7998
Fax 902-470-6974
Email
Mail Maritime Newborn Screening Program

IWK Health Centre

5850/5980 University Avenue, PO Box 9700

Halifax, Nova Scotia, Canada B3K 6R8
Website

Office hours are Monday to Friday (excluding holidays), 8:00am - 16:00pm

2.4 Newborn Screening Basics

1)

2)

3)

4)

3)

6)

Please use the term “Newborn Screening” not “PKU test”.

The term “PKU test” can be confusing to parents and other healthcare providers. PKU
(Phenylketonuria) is only one of the diseases screened for in the newborn screening.
For a complete list of the diseases screened, please visit our website

Every infant is at risk.
Newborn screening detects very rare diseases that are not apparent at birth. Most
infants will not have a family history of the disease; therefore every infant is at risk.

Screen every infant PRIOR to discharge from the hospital.

Infants discharged prior to 24 hours of age should have a newborn screen taken prior
to discharge, even though this is outside of the recommended range of 24-48 hours.
This is due to the fact that there is a higher rate of missed newborn screens if the
babies are discharged prior to 24 hours of age, and some (but not all) disorders can be
picked up before 24 hours of age. Inform parents of the need for a repeat screen
during the recommended time of 24-48 hours after birth. If parents refuse to have this
early sample collected, please have them complete the Defer/Decline Form located at
the back of the newborn screening card.

The goal of newborn screening is to detect and treat disease EARLY.

If left undiagnosed, the diseases screened for will likely cause intellectual disability,
serious health concerns, or even death. Early detection and treatment of affected
infants can greatly improve the outcome, and sometimes even save their life.

Newborn Screening is strongly recommended for all infants, but is not mandatory.
Ensure that newborn screening has been thoroughly explained to the parents. If the
parents do not consent to testing, it is extremely important to document this by
having them sign the Decline Form located at the back of the newborns screening
card.

Unsatisfactory samples require a repeat sample taken immediately.
Delays in obtaining a repeat sample can lead to delays in diagnosis and serious health
concerns for affected infants.
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7) The newborn screening cards MUST be filled out accurately and completely.
The information asked for on the newborn screening card is essential for accurate
interpretation of the results. Incorrect or missing information can lead to false positive
and false negative results as well as delays in contacting the family/healthcare
provider in the event of a screen positive result or a result indicating follow up testing
is required.

2.5 Conditions Screened for through the MNSP

The disorders screened for by the Maritime Newborn Screening Program (MNSP) are based on
advice from the MNSP Advisory Committee comprised of healthcare providers from the three
Maritime Provinces and from a variety of specialty areas. The advisory committee reviews
disorders and provides advice about testing that would be most beneficial to the population it
serves.

METABOLIC SCREEN

Maple Syrup Urine Disease (MSUD)

Phenylketonuria (PKU)

Glutaric Acidemia Type | (GA1)

Isovaleric Acidemia (IVA)

Carnitine Palmitoyl Transferase | Deficiency (CPTI)

Carnitine Palmitoyl Transferase Il Deficiency (CPTII)

Carnitine Uptake Disorder (CUD)

Carnitine-Acylcarnitine Translocase Deficiency (CACT)

Long-Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency (LCHAD)
Medium-Chain Acyl-CoA Dehydrogenase Deficiency (MCAD)

Very Long-Chain Acyl-CoA Dehydrogenase Deficiency (VLCAD)
Trifunctional Protein Deficiency (TFP, a variety of LCHAD)
Argininosuccinic Acidemia (ASA)

Methylmalonic Acidemia Mutase Deficiency (MMA/MUT)
Methylmalonic Acidemia Cobalamin A or B Defects (MMA/CblA or MMA/CbLB)
Citrullinemia Type |

Propionic Acidemia (PA)

OTHER DISORDERS

Congenital Hypothyroidism (CH)

Cystic Fibrosis (CF)

Hemoglobinopathies (Sickle Cell Disease, Hemoglobin Variants, Hemoglobin H Disease)
Severe Combined Immunodeficiency (SCID)

A more detailed review of these disorders, including primary marker, incidence, symptoms,
and treatment can be found in section 5.1.




2.6 Maritime Newborn Screening Program Reports

Each infant will receive an OVERALL newborn screening result, in addition to a result for each
of the following specific screens:

CF Screen
Hemoglobinopathy Screen
SCID Screen

Metabolic Screen

CH Screen

Please see the appendix for an example of what the Maritime Newborn Screening report looks
like.

All Newborn screening reports will be sent to:
o The ordering healthcare provider indicated on the card
¢ The family physician indicated on the card
e The birth hospital indicated on the card

Potential newborn screening results are:

Screen Negative Results

» These results mean that the infant has a low chance of having the disease. A
screen negative result, however, does not completely rule out a disease; an
infant showing symptoms of the disease should have prompt diagnostic
evaluation.

Screen Follow-Up Results

» These results mean that another sample is required because either i) the initial
sample was unsatisfactory, ii) the result of a specific screen was unclear.

Screen Positive Results

» These results mean that there is an increased chance for the disease. A screen
positive result, however, does NOT mean a baby has a disease; the MNSP will
refer the infant to specialists for diagnostic testing to confirm or rule out the
disease.

Please see the appendix for examples of reports with these results.

2.7 Newborn Screening Limitations

Newborn Screening Limitations

As with any type of screening, false negatives and false positives can occur in newborn
screening. False positives may increase parental anxiety and expose the infant to unnecessary
testing.

1




False negative results, although rare, may result in potential harmful outcomes for the infant.
If a newborn screening result is negative, it does not mean with certainty that the infant does
not have any of the diseases on the panel. If an infant or child in your care shows symptoms
of a particular disease, diagnostic investigation should be initiated regardless of the
newborn screening result. The relevant specialist should be contacted for further advice.
False negative results may provide a misleading sense of reassurance to Primary Care
Providers, which is why clinical symptoms must always be evaluated independently of
newborn screening results.




SECTION THREE: SAMPLE COLLECTION

3.1 Responsibility for Sample Collection

It is the responsibility of all submitting facilities (birth hospitals, midwifery practices, or
birthing centres) and all prenatal and postnatal primary health care providers to ensure that
all infants born in the Maritimes are offered newborn screening.

For infants born in hospitals, ensuring that the screen has been offered should be part of the
pre-discharge checklist.

For infants born at home/under the care of midwife, ensuring that the screen has been
offered should be part of the first or second postpartum visit.

It is extremely important to collect quality newborn screening samples the first time.
Unsatisfactory newborn screen specimens can cause unreliable, misleading, and clinically
inaccurate levels for one or more of the analytes used for newborn screening. Unsatisfactory
newborn screen specimens place burden on the whole newborn screening system. They can
cause unnecessary trauma to the infant and anxiety for the parents, they cause submitting
facilities to spend time to re-collect the sample, and they can delay the identification and
treatment of an affected infant. The turnaround time for results and treatment is imperative
in preventing irreversible organ damage or death for affected infants.

3.2 Informed Consent for Parents/Guardians

The MNSP strives to make sure that education is available for parents to make informed
decisions for their infant. It is important that parents know that newborn screening could save
their infant’s life and/or prevent serious health problems. Brochures on newborn screening
are available on the MNSP website: and hardcopies can
also be ordered through the MNSP. See Section 8 for instructions.

The MNSP newborn screening card includes a sheet full of information about newborn
screening. This information sheet should be given to parents before the newborn screening
sample is drawn. A copy of this information sheet is provided in the Appendix. For the most
up to date version, please refer to our website at

3.3 Parental/Guardian Decline Procedures

Newborn screening is considered standard of care. The vast majority of parents wish to have
their child screened. However, it is currently not mandated by law and parents can decline
the screening if they wish.

The decision to decline newborn screening must be discussed with a health care provider to
ensure parents are making an informed decision. The health care provider should document
the discussion and the decision that they have refused this screening for their infant in the
infant’s medical record and have the parents sign the Newborn Screening Decline form.

For your convenience, the MNSP has provided a Newborn Screening Decline or Defer Form. It
is included as the last page of the MNSP newborn screening card. It documents the
information that the parents should be given and allows them to sign to say that they
understand and are choosing to decline the screening. A health care provider should also sign
the form.
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IMPORTANT: Should parents decline newborn screening, please still fill out the demographics
portion of the newborn screen and send this, along with the signed decline form, to the
MNSP. This will prevent us from contacting the health care provider or patient when we do
not receive a newborn screen for the patient (as explained in more detail in section 4.2, we
have tracking systems in place to check for newborn screens on all babies born within health
care facilities in the Maritimes).

3.4 Parental/Guardian Deferral Procedures

As will be discussed later in this section, the ideal time for a newborn screening sample to be
collected is 24-48 hours of age. If a healthy infant is discharged prior to 24 hours of age, it is
advisable to still take a newborn screen before discharge, AND then another in the
recommended time frame of 24-48 hours of age. This is because some of the disorders can be
picked up before 24 hours of age and if the child is indeed affected, any delay in diagnosis
could prove harmful.

However, the parent may choose to defer the screening for a later date. To do this, the
parents and a healthcare provider (can be a nurse) must sign the Newborn Screening Decline
or Defer Form (included as the last page of the MNSP newborn screening card), which states
that they understand the potential risks of delayed screening. This signed form must be
mailed to the MNSP program.

[ It is up to the collecting facility to ensure the parents return for a newborn screen. J

3.5 Accurate Documentation on the MNSP Newborn Screening Card

The MNSP newborn screening card consists of four main parts: 1) the filter paper at the top
for specimen collection, 2) the parent information sheet at the front, 3) the requisition with
required fields (and 2 carbon copies), 4) and the decline/defer form.

There are many, many things that can affect the results and interpretation of a newborn
screen. It is vital to the accuracy of the newborn screening that all fields on the requisition
are filled out accurately and completely. Accurate analysis of the analytes and a complete
report cannot be issued if certain critical fields are not completed (see the section 3.10 for
more information on the rejection policy).

The MNSP newborn screening card requisition should be filled out with a black or blue ball
point pen (no gel pens). If a hospital sticker or stamp is used, all copies of the screening card
must be stickered/stamped.

Please ensure that stickers are printed properly and that information asked for is complete
and legible.

The MNSP newborn screening card requisition must be filled out PRIOR to sample collection to
reduce the risks for sample mix-up. When the sample is collected, it is the submitter’s
responsibility to accurately and completely record the date and time of collection.




To complete the newborn screening accurately, the MNSP newborn screening card must be
filled out with health information regarding the following:

The Infant - we need to know:

The main identifications for the infant (Name, healthcare number (Hospital ID
number for babies born in New Brunswick), DOB, and sex)

The time of birth to verify the age of collection.

Whether the infant is part of a multiple birth, and if their twin is the same sex.
This is important because same sex multiples require a repeat newborn screen.
The birth weight. This is important because low birth weight babies require a
repeat newborn screen.

The gestational age. This is important because premature babies require a
repeat newborn screen.

The Clinical Status - we need to know:

Whether the baby was admitted to the NICU at the time of collection

How the baby is feeding at the time of collection (particularly if they were
receiving TPN)

If the baby received a Packed Red Blood Cell (PRBC) transfusion either after
birth or in utero, then please check off YES. Please include the date of the first
transfusion. This is important because if the transfusion was before the
newborn screening sample was collected, a repeat newborn screen will be
required. You may indicate “no” for transfusion status on the newborn
screening card requisition if an infant has only received fresh frozen plasma
(FFP) and/or platelets, or has not received any kind of red blood cell
transfusion.

Whether the mother had complications, specifically, whether she had acute
fatty liver of pregnancy (AFLP), Gestational Diabetes, HELLP syndrome
(hemolysis, elevated liver enzymes, low platelet count), or a previous sudden
infant death syndrome (SIDS). This is important because the clinical status of
the mother can influence the infant’s newborn screen results.

The Mother - we need to know:

The main identifications for the mother (Name, DOB, HCN)

The contact information. This is extremely important should we need to reach
the family urgently because of positive screening results.

If the baby is adopted or the biological mother is a surrogate, we also need the
information for the adoptive/legal parents.

The Healthcare Provider - we need to know:

The birth hospital, midwifery practice, or birthing center. This is important as
it allows us to send results to the appropriate facility. If the baby was born at
one hospital and the blotter is collected after a transfer to another hospital,
please provide information for both health centres.

The ordering health care provider; this individual must be a physician, midwife,
or nurse practitioner.

The baby’s primary health care provider. This is critical information because
most babies have already been discharged and we will need to contact the
primary healthcare provider if the results need to be followed up on.




The Collection - we need to know:

o  Whether this is a first full newborn screen or a subsequent follow-up. For non-
newborn screening samples please specify if it is for an acylcarnitine profile or
a monitoring sample for a patient with known PKU.

¢ The date and time of collection. This is important because a repeat sample is
needed if the newborn screening sample is collected outside of optimal
timelines (24-48 hours of age).

e The name of the collector, printed legibly

Additional Information:

¢ |f the birth is via a woman who is a surrogate: please include the information
about the woman who was the surrogate as well as the guardian who will have
custody of the child.

o If the baby will be adopted at birth: please include the information about the
birth mother as well as the adoptive guardian.

¢ |f the child is not in the custody of the birth mother: please include this
information and who has custody of the child.

e Other information: if there is other information that may be relevant to the
child’s care and reporting of medical results, please include this information.

e Additional information may not fit on the newborn screening card. Please label
an extra piece of paper with the baby’s information and identifiers, and
include this additional information. You can attach this extra piece of paper on
the bottom of the blotter card (the other side than the blood spots). Please do
not staple through or damage the blood spots in any way.

It is important to have demographic information on the biological and/or birth parents for
clinical follow up. The newborn screen may be Screen Positive because a biological and/or
birth parent is affected with a certain condition, not the infant. Therefore, we need to have
demographic information about the biological and/or birth parents so we can contact them, if
the results are important to their health.

Information about who is the Legal Guardian must be included when a newborn screening
sample is sent to the IWK Health Centre. This is to ensure information is passed on to the
appropriate care giver when necessary.

Please see the Appendix for a copy of the MNSP newborn screening card which shows the
demographic/medical history information you are required to fill out. For the most up to date
version of these documents, please visit our website at

Submitters are responsible for ensuring that all of the fields on the MNSP newborn
screening card are filled out accurately and completely BEFORE it is sent to the MNSP.

It can be helpful to have a “quality control check” procedure, where all MNSP newborn
screening cards are checked by a charge nurse, unit clerk, manager or laboratory staff before
they are sent out to ensure it has been fully and accurately completed and to determine if
the specimen was collected at or after 24 hours of age. This quality control check can also
serve to make sure the specimen is satisfactory, as discussed in a later section.
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3.6 Recommendations for Timing and Frequency of Sample Collection

Full term healthy infants

A newborn screening sample should be taken between 24 hours and 48 hours after the birth of
the baby. It is during this timeframe that the levels of analytes are optimized for accurate
detection of the diseases screened.

Infants that are discharged early (<24 hours)

The optimal time for collection of the newborn screen is 24-48 hours of age. Samples
collected at less than 24 hours of age are considered unreliable because of the risk for false
negative results. However, if an infant is discharged prior to 24 hours of age, it is advisable
to still take a newborn screen before discharge, AND THEN another newborn screen must also
be collected during the optimal time of 24-48 hours of age. This is because some of the
disorders can be picked up before 24 hours of age and if the child is indeed affected, even a
day’s delay in diagnosis could prove harmful. Samples collected before 24 hours are still run
by MNSP because of this chance that the screen could show screen positive result. If this
happens, the infant will be referred for diagnostic evaluation for that disease in order that
diagnosis can happen ASAP. A repeat newborn screen will still need to be collected in order
for screening to be completed for other diseases that cannot be picked up before 24 hours.

Parents may defer the newborn screen prior to 24 hours of age, but they must sign the
deferral form and be counselled on the potential risks. The deferral form should be sent to
the MNSP.

The date and time of specimen collection should be clearly indicated on the newborn
screening card. Based on the information received, the MNSP tracking system flags screens
taken before 24 hours of age. The Maritime Newborn Screening Program will follow-up with
submitting facilities and/or the primary health care provider to make sure this repeat is done.

Premature (<34 weeks gestational age) and Low Birth Weight (<2000g) Infants
The physiological prematurity of these infants can affect the levels of some of the analytes
screened, creating the potential for false negative or false positive results. Many of these
babies will be in the hospital/NICU for some period of time.
These babies should have two newborn screening samples taken:

1) The first newborn screening sample should be collected at 24-48 hours after birth.

2) The second newborn screening sample should be collected at 14 days of age OR prior

to discharge from the hospital/NICU, whichever comes first.

The gestational age and birth weight of every baby should be clearly indicated on the MNSP
newborn screening card. Based on this information, the MNSP tracking system flags premature
and low birth weight babies. The MNSP will contact the birth/NICU facility by phone and/or
fax to help make sure the second sample is collected.

Same Sex Twins
There is a chance that twin to twin transfusion occurred in sets of identical multiples. To
make sure we are measuring the levels correctly for each individual infant, same sex
multiples should receive two newborn screening samples:

1) The first sample should be taken between 24 - 48 hours of age.

2) The second sample should be taken at 14 days of age.
Based on the information we receive on the newborn screening blotter card, the MNSP
tracking system flags same sex twins. The MNSP will contact the primary health care provider




(or the hospital should the infants still be admitted) by phone and/or fax to help make sure
the second sample is collected.

Infants that are transferred to another facility

If an infant requires a transfer to another facility, a specimen should be collected prior to
transfer regardless of the patient’s age (for the same reasons as those for infants discharged
early). If the sample was not collected or was collected too early, the transferring facility is
responsible for informing the receiving facility of the need for sample collection. The
receiving facility is responsible for ensuring follow-up.

Infants receiving Packed Red Blood Cell (PRBC) transfusions

If an infant has received donor packed red blood cells before the initial newborn screen was
taken, we cannot be sure that the newborn screening result for hemoglobinopathies is
accurate.

The initial newborn screen should be collected prior to transfusion, no matter the age.

If an infant does receive a PRBC transfusion before the first newborn screening sample was
taken, they should have a second newborn screening done three months after the date of the
last transfusion.

Based on the information we receive on the newborn screening blotter card, the MNSP
tracking system flags infants who have been transfused. The MNSP will contact the primary
health care provider by phone and/or fax to help make sure the second sample is collected.

Samples that are received by the lab >10 days after collection

The stability of the analytes in the dried blood specimen can be significantly affected if there
is a delay in transportation and receipt of the sample by the MNSP. The samples will still be
run, but due to the decreased reliability, another specimen must be collected.

Based on the information we receive on the newborn screening blotter card, the MNSP
tracking system flags infants whose samples are received by the lab >10 days after collection.
The MNSP will contact the submitting facility or the primary health care provider by phone
and/or fax to help make sure the second sample is collected.

Initial samples collected after 2 weeks of age

The levels of many of the screening markers naturally drop or rise over the first two weeks of
life. Initial samples taken from infants older than two weeks of age will be analyzed, however
the accuracy is decreased. It is possible that different algorithms will have to be used to
minimize the risk of false negative results.




3.7 Pain Reduction Strategies

Parents may be hesitant to participate in newborn screening because of the pain associated
with the heel poke/stick. Pain reduction strategies can be used that decrease or even
eliminate the discomfort the infant feels.

Nonpharmacologic approaches are generally more effective when used in combination than
when used alone. The use of pharmacologic pain management is not recommended for a
newborn screening heel poke/stick.

Breastfeeding

Breastfeeding or oral administration of breast milk has been shown to be as effective in pain
management as analgesic measures. It elevates endorphin and oxytocin levels in newborns,
which reduce pain and divert the infant’s attention away from the painful stimulus.
Breastfeeding newborns have been shown to cry less and have smaller increases in heart rate
during painful procedures. Oral glucose or sucrose administration has also been shown to have
a similar effect.

Non-nutritive sucking
It has been shown that for both preterm and term infants, pacifier use results in decreased
crying and lower increases in heart rate in response to painful stimuli.

Swaddling or facilitated tucking

Gently maintaining the arms and legs in a flexed position facilitates self-soothing behaviors
(e.g. hand-to-mouth movement, non-nutritive sucking) and is developmentally supportive. It
has been shown to decrease the pain an infant experiences during the newborn screening heel
poke/stick.

Skin-to-skin contact

Skin-to-skin contact has long been established as an effective and safe way to reduce
neonatal pain. The most effective skin-to-skin contact is known as kangaroo care which
consists of the infant resting between the mother’s (or other family members) breasts. This
position stimulates a number of different tactile systems in the infant and reduces the
neonatal pain response.

Sensorial saturation

The use of touch, massage, voice, and/or smell has been used to decrease the pain an infant
experiences by the heel poke/stick. Combinations of sensorial experiences are more effective
at reducing pain than one modality alone. Keep in mind that too much stimulation causes
distress and may sensitize the infant to pain. Consider talking or singing softly to the infant
while gently rubbing the cheeks or arms. A calming or familiar smell could also be used to
help minimize neonatal pain.
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3.8 Recommended Procedure for Sample Collection

The MNSP newborn screening card consists of four main parts:
The filter paper at the top for specimen collection,

The parent information sheet at the front,

The requisition with required fields (and 2 carbon copies),
The decline/defer form.
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Avoid touching the filter paper portion of the MNSP newborn screening card before, during,
and after collection of the sample. Do not allow water, feeding formulas, antiseptic solutions,
glove powder, hand lotion, or other materials to come into contact with the MNSP newborn
screening card, especially the filter paper, before or after its use.

Ensure that the expiry date on the MNSP newborn screening card has not passed. If it has, use
another non-expired card for the collection. If you ONLY have expired cards, order new cards
immediately (see section 8.2 for instructions). In the meantime, collect the specimen on the
expired cards, but note that the sample will be considered unsatisfactory and a repeat
newborn screen will be required.

Step Two

Complete all of the required information on the requisition portion of the MNSP newborn
screening card as per the detailed instructions in section 11.1. This must be done prior to
specimen collection to reduce the risk for sample mix-up. A blue or black ballpoint pen (not
gel pen) should be used so that the carbon copies will be clear.

Step Three

Collect the required number of blood spots in the circles drawn on the filter paper. Currently,
we require 5 spots. This may seem like a lot, but should we find any discrepant or abnormal
results, we take several different punches from the same card to verify the results. Failure to
collect the appropriate number of blood spots can cause the sample to be unsatisfactory due
to an insufficiency of blood. Each of the 5 circles on the MNSP newborn screening card filter
paper requires approximately 75-100 pL of blood to fill it completely and soak all the way
through to the back of the filter paper.

Heel poke/stick (method of choice)

The method of choice for collection of the newborn screening sample is the heel poke/stick
method.

Precautions
Confirm the identity of the infant and ensure accuracy of the information on the newborn
screening requisition.
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Wash hands vigorously before proceeding. Use appropriate personal protection precautions
such as wearing powder-free gloves and changing gloves between infants. Dispose of sharps in
the appropriate sharps container.

Site Preparation
The medial or lateral portion of the infant’s heel is the preferred site of collection.

Warming the infant’s heel can help increase blood flow; use
a warm moist towel for three minutes. Positioning the
infant’s heel lower than the heart can also increase
bloodflow.

CAUTION: topical anesthetics should not be used as they O
may impair blood flow and could also contaminate the
sample leading to unreliable results.

Disinfect the area with 70% alcohol and allow the skin to air
dry.

Heel Poke/stick

Puncture the appropriate site with a disposable sterile lancet or retractable incision device.
Any device used should not puncture beyond 2mm. Scalpel blades or needles must not be
used.

Application of Blood

Wipe away the first drop of blood with a sterile gauze pad or cotton ball. Allow a second,
large blood drop to form. You can apply gently, intermittent pressure as the blood drop is
forming.

Excessive milking or squeezing should be avoided as it can cause hemolysis of the blood or
result in a mixture of tissue fluids, both of which can cause inaccurate results.

Carefully touch the filter paper against the large blood drop and, in one step, allow the blood
to soak through and completely fill one preprinted circle. Do not touch the filter paper
directly to the skin.

The blood circle should be uniform and have saturated through to fill the back side of the
filter paper as well. Do NOT apply blood to both sides separately. Do not layer another blood
drop on top of a partially filled circle, as this causes layering, which results in non-uniform
analyte concentrations that can lead to inaccurate results.

Repeat this procedure, using large drops of blood to completely fill each of the five
preprinted circles on the filter paper.

After the blood has been collected, the foot should be elevated above the heart and a sterile
gauze pad or cotton ball pressed against the puncture site until bleeding stops.

Drying and preparation for shipping
After application to the blood spot collection card, avoid touching or smearing the blood
spots.
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Place the freshly collected bloodspot card on a horizontal, level, non-absorbent, open surface
and allow it to air dry at room temperature (15-22°C) for at least 3 hours.

Keep the specimen away from direct sunlight (indirect room light is not usually detrimental
unless accompanied by heat).

Blood spots should not be touched, stacked, or allowed to touch other surfaces during the
drying process. Even once the blood spots are dry, they should not be allowed to touch other
specimens due to the risk of cross-contamination. Please use the fold over paper attachment
included with the MNSP newborn screening card filter paper; this will help protect the
specimens. Do not use stables or tape to secure the flap.

Shipping - See section 3.12

3.9 Collection by Means Other Than the Heel Poke

Capillary Tube

This method should only be used if the heel poke method is not an option. A specimens
can be obtained by applying blood to the blood spot collection card from a sterile,
anticoagulant-free capillary tube. The capillary tube collection method may also apply to
blood collected from other sources and transferred onto filter paper.

The use of anticoagulants should be avoided during the collection of the newborn screening
sample. Ethylenediaminetetraacetic acid (EDTA) may cause interference with some laboratory
tests. Since heparin is a known inhibitor of the Polymerase Chain Reaction (PCR) is should be
avoided as it may result in test failure in some circumstances. This method should only be
used if the heel poke method is not an option.

Collection

Using a fresh sterile, plain (additive-free) capillary tube for each circle to be filled on the
blood spot collection card, collect the appropriate volume of blood (each of the five 11 mm
circles requires approximately 75-100 uL) required for the newborn screen.

Allow blood to flow into the capillary tube by capillary action from the blood drop formed at
the heel puncture site. This can be done by touching the end of the capillary tube directly to
the blood drop formed on the babies’ foot. Fill rates might be improved by holding the tube
in a near-horizontal position when touching to the blood drop. Collect enough blood to fill all
the circles.

Application

After filling the capillary tube, immediately apply the contents of that tube to the centre of a
single, preprinted circle on the filter paper, completely filling the circle. Waiting too long
before application will allow cells and plasma to separate or the blood to clot. Both of these
will result in a sample that is not able to be used for newborn screening analysis.

To avoid damaging the filter paper fibers, do not allow the capillary tube to touch the filter
paper. Actions such as “colouring in” the circle, repeated dabbing around the circle, or any
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technique that might scratch, abrade, compress, or indent the paper should not be used.
These actions may lead to compression of the filter paper and inaccurate blood volume
collection.

Do not reuse capillary tubes.

Apply blood to only one side of the filter paper. Do not apply multiple capillary specimens to
the same circle, since caking or heterogeneous spreading will occur and might adversely
affect test results.

Collect the required number of uniform blood spots. Failure to collect the appropriate
number of blood spots might result in the sample being unsatisfactory for analysis due to
insufficient blood.

After blood has been collected from the heel of the newborn, the foot should be elevated
above the body, and a sterile gauze pad or cotton swab pressed against the puncture site
until the bleeding stops.

Venous/Arterial Sample

Although not the method of choice, blood collection from needle puncture of a vein or artery
and its application directly onto the preprinted circles of the filter paper is possible. Blood
should not be drawn from an extremity into which IV fluids (including blood) are being or have
been infused.

Babies receiving Total Parental Nutrition (TPN) should not have a sample collected with
this method.

The routine practice of dorsal hand vein collection is discouraged. Problematic issues
include:

o Test results might be affected by blood from different vessel sources

¢ Hand veins might be needed for IV fluids

e Venous sampling is more invasive than a heel stick

Collection and Application

For sample collection from a dorsal hand vein, select the appropriate sized winged blood
collection set (butterfly). Remove or shorten catheter length so blood can flow freely onto
the circle on the filter paper. Use standard pediatric venous collection procedures.

For all other venous or arterial sample collections, utilize collection and application
procedures described in the heel poke method.

Collect the required number of uniform blood spots. Failure to collect the appropriate
number of blood spots might result in the sample being unsatisfactory for analysis due to
insufficient blood.
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Syringe collection of blood for application onto a blood spot collection card is not
recommended because time delays may allow for clot formation and settling of cells
producing heterogeneous specimens since anticoagulants are not used.

Special Circumstances

Unique situations may require samples to be collected at different times or in different ways.
If you have questions, or need guidance in a certain situation, please call the Maritime
Newborn Screening Office at 902-470-7998.

3.10 Satisfactory and Unsatisfactory Newborn Screening Samples

The reference ranges and calculations used for newborn screening analytes are based on the
receipt of a satisfactory sample. Testing may not be able to be performed, or if it can, it may
not be accurate. This is why specimen quality is of utmost importance. When samples are
received in the MNSP, each is reviewed for quantity and quality.

Satisfactory Newborn Screening Samples

1) Specimen Satisfactory
a. The blood fills the entire circle.
b. The blood has saturated both sides of the filter paper (front and back).
c. The blood is evenly distributed.
2) Data Satisfactory
a. The entire requisition is filled out accurately and completely.

Front of Card Back of Card

Here is an example of a satisfactory specimen. The blood is fully soaked through to the back
of the filter paper. There are no areas of white visible on the front or back of the blotter
paper and the circle is completely filled in with blood. It is estimated that 75 - 100 uL of
blood is required to fill one circle on the filter paper. The newborn screening test calculations
assume that the blood is evenly distributed within the circle and completely saturates both
sides of the filter paper.
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Unsatisfactory Newborn Screening Samples

1. Quantity of blood is insufficient

Front of Card Back of Card
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This is an example of a sample that does not have sufficient blood to perform the newborn
screen. Although the blood has soaked through to the back of the card, the volume is not
sufficient for testing.

Front of Card Back of Card
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Even if the entire circle is filled in with blood, if the blood does not soak through to the back
of the filter paper, it will also not be enough sample to run the newborn screen. Sometimes
specimens will appear to be collected properly from the front, but will be insufficient when
viewed from the back.

Front of Card Back of Card
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Both sides of the filter paper should be examined to assure that the blood has uniformly
penetrated and saturated the paper.

Please do NOT apply blood to both sides of the card.

Failure to collect the appropriate number of blood spots may result in the specimen being
unsatisfactory for analysis due to insufficient blood.
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2. Blood spots appear scratched or damaged

Front of Card Back of Card

Sometimes the filter paper fibers can be damaged if a capillary tube or butterfly was used to
collect a blood specimen and accidentally touches the filter paper. Repeatedly dabbing or
“colouring in” the circle may also damage the filter paper. Any technique that might scratch,
abrade, compress, or indent the paper should not be used. Do not use the infant’s heel to
attempt to force the blood through to the back side of the blood spot collection card. This
may damage the fibres of the filter paper. These actions may lead to compression of the filter
paper and inaccurate blood volume collection.

=
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3. Blood spots are wet and/or discoloured

Front of Card Back of Card
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Do not allow water, feeding formulas, antiseptic solutions, glove powder, hand lotion, or
other materials to come into contact with the specimen card before or after use. Ensure that
the infant’s heel is dry and free of alcohol prior to performing the heel stick.

4. Blood spots are supersaturated

Front of Card Back of Card
" >

Repeated application of blood in the same area or supersaturation of the filter paper may
lead to an excess volume of blood being analyzed during testing, potentially resulting in false
negative or false positive screening results.
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5. Blood spots appear clotted or layered

Front of Card

Back of Card

Applying successive drops of blood to already partially dried spots causes “layering” and
inaccurate blood volume collection, which results in non-uniform analyte concentrations.

6. Blood spots show serum rings

Front of Card

Back of Card

Excessive squeezing or milking the puncture may cause hemolysis of the specimen or result in
a mixture of tissue fluids with the specimen which can adversely affect the screening results.

7. Blood spots were damaged during delivery

The blood spot collection cards arrived in a wet or damaged envelope.

ADDITIONAL RESOURCES

1. Simple Spot Check Poster:

Available at no charge from Whatman:

www.whatman.com/NeonatalScreeningProducts.aspx

2. Clinical and Laboratory Standards Institute: www.clsi.org

« Making a Difference Through Newborn Screening:

Blood Collection on Filter Paper (DVD)

« Blood Collection on Filter Paper for Newborn

Screening Programs

» Newborn Screening Quick Guides
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8. Information provided on sample collection card was unsatisfactory
The newborn screening requisition portion of the blood spot collection card must be
completed to ensure proper specimen labeling for positive identification of the patient. All
fields on the blood spot collection card should be filled in as completely as possible. A
complete newborn screening report cannot be issued if certain critical fields are not
completed.

Failure to provide all information on the card may result in delays in notification of relevant
care providers for an infant who screens positive or may make interpretation of the results
more difficult.

Common mistakes that cause the requisition to not be satisfactory:

a. Missing Critical Fields (please see below for list)

b. Incorrect date of collection if the sample is collected close to midnight

c. Using the mother’s health card number in the infant’s health card number
field. For babies born in New Brunswick who do not yet have a health card
number, please fill in that section with the Hospital ID Number.

Critical Fields
Please ensure that the following fields on the newborn screening requisition are completed:

e The infant’s last name

e The infant’s date and time of birth

The date and time of specimen collection

The date of transfusion (if applicable)

Birth weight

Mother/Guardian information

Submitting Health Care Provider and Family Doctor
Gestational age

3.11 Rejection Policy

If a specimen has been found to unsatisfactory due to specimen quality, a representative from
the Maritime Newborn Screening Program Office will contact the submitter. It is the
submitter’s responsibility to arrange for a repeat specimen to be collected. The submitter
should attempt to communicate the need for a repeat specimen directly to the infant’s family
or health care provider.

If the data on the specimen card is unsatisfactory, a representative from the Maritime
Newborn Screening Program Office will contact the birth hospital to obtain the missing
information. Every effort should be made to correctly fill out the information on the
screening card. The potential adverse impact of missing and/or inaccurate demographic
information on the interpretation of an infant’s specimen can have very serious
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consequences. Inaccurate information can lead to an infant screening negative for conditions
on the panel when truly affected (false negatives), or screening positive when they are not
truly affected (false positives). Both scenarios place unnecessary burden on the infant, their
family and the health care system. Failure to provide complete information for the
mother/guardian and/or primary health care provider can lead to delays in locating an infant
who has screened positive for a disorder on the panel - and subsequent delays in the initiation
of treatment.

3.12 Specimen Shipping and Transport

Samples should be sent to the MNSP every business day, including Friday’s,
from all provinces. It is NOT acceptable to wait several days and batch
samples for send out. Delays could have serious and irreversible consequences
for affected infants. See section 8 for information on shipping supplies.

Specimen Tracking System

Submitters are encouraged to develop an internal system to track that each infant born at
their facility has a newborn screen performed. This system should also be used to confirm
that a result is received for each sample sent to MNSP.

3.13 Recommendations for Quality Assurance

¢ Implement a process for ensuring that a newborn screening test is collected/offered for
every newborn.
¢ |f the newborn screen is collected, ensure a “spot check” to make sure that the specimen
and all required information is satisfactory before it is sent.
e Designate individuals responsible for:
a. Filling in the newborn screening card
b. Specimen collection
c. Recording the collection in the infant’s chart
d. Sending the specimen to Maritime Newborn Screening Program
e. Ensuring test results are received and entered into the infant’s chart
Establish procedure for:
a. Ensuring specimen collection prior to discharge
b. Informing parent or guardian for need of repeat testing if the initial specimen was
collected prior to 24 hours, after a blood transfusion, or other special circumstances
(premature infant, transfer, etc)
d. Documentation should a parent or guardian decline testing
e Implement a process for ensuring that HCPs and staff are informed of their responsibilities
in the newborn screening process.
¢ Implement the guidelines for specimen collection in this handbook along with those in the
Clinical and Laboratory Standards Institute’s “Blood Collection on Filter Paper for
Neonatal Screening Programs.”
e Ensure any new staff are trained and familiar with the processes of newborn screening.
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SECTION FOUR: MISSED NEWBORN SCREENS

4.1 Maritime Newborn Screening Program Procedure for Tracking Newborn

Screens

It is the responsibility of all submitting facilities (birth hospitals, midwifery practices, or
birthing centres) to send complete and correct lists of infants born (Birth Lists). These lists
should be sent daily or, at the very least, weekly. Many centres have set up an automatic,
electronic fax system to do this.

The MNSP compares these birth lists to completed newborn screens to ensure that all babies
born in the Maritimes have been offered Newborn Screening. Should a baby on a birth list not
have a newborn screen in our records, the MNSP will contact the submitting facility to
determine why the infant has not had a newborn screen. This is to reduce the number of
missed newborn screens and improve care for babies born in the Maritimes.

4.2 Common Reasons for a Missed Newborn Screen

The MNSP has identified several common reasons for identification of a missed newborn
screen. These include:
e The sample was taken but not sent OR sample collection delayed OR batched sample
sending.
e Newborn screen declined by family.
¢ Infant born in hospital and discharged to midwifery care or home without a newborn
screen being collected prior to discharge or after discharge.
¢ Sample not collected as a result of an error by collecting facility.
e Facility transfer (both hospitals failed to collect the newborn screen).

4.3 Responsibility for Notification and Collection of a Missed Newborn Screen

It is the responsibility of the facility where the infant was born or the midwifery program
caring for the baby, to investigate why the newborn screen has not been taken and to help, as
needed, in obtaining a sample that was missed.

If you receive a call from the MNSP regarding a potentially missed Newborn Screen:

1) Investigate why it appears that the infant has not had a newborn screen completed. This
can be done by looking in hospital records, checking the drying or send out area for
Newborn Screens in your facility, and potentially calling the courier services.

2) If it is revealed that a family declined the newborn screening, you must send the MNSP
documentation, preferably the sighed decline form from the MNSP newborn screening
card.

3) For true missed newborn screens, either the submitting facility or the HCP will need to
contact the family and have them return as soon as possible to have the newborn screen
done. Follow the instructions provided from the MNSP.
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4.4 Homebirths

Babies that are born at home with the assistance of a midwife should be captured by the
Maritime Newborn Screening Program. They will be listed on the birth lists that all midwife
practices send to the program on a daily or weekly basis. Information about newborn
screening should be provided to families at the time of the home birth, as well as before the
birth during prenatal care. The families should be advised to bring the neonate into their
local hospital between 24 to 48 hours after birth to have the newborn screening sample
collected.

Babies that are born at home without the assistance of a care provider may not be captured
by the Maritime Newborn Screening Program. If a baby is born at home and does not come to
the attention of medical providers, then it will not be captured on a birth list, a newborn
screening specimen will not be collected, and the baby will be missed. Unfortunately, there is
no way, currently, for the Maritime Newborn Screening Program to capture infants in these
situations. If a neonate is seen by a health care provider, and the neonate was born at home,
please ensure the family is aware of newborn screening and has had this sample collected.

31




SECTION FIVE: DISEASE INFORMATION

The disorders screened for by the Maritime Newborn Screening Program (MNSP) are based on
advice from the Maritime Newborn Screening Advisory Committee comprised of healthcare
providers from the three Maritime Provinces and from a variety of specialty areas. The
advisory committee reviews disorders and makes recommendations about testing that would
be most beneficial to the population it serves. This committee reviews and approves all
information created by the MNSP.

Clinical follow-up and case management for patients with a positive newborn screen is
conducted by the MNSP Clinical Working Groups. These groups are composed of specialists
involved with the various categories of disorders screened.

It must be emphasized that newborn screening is NOT diagnostic, and there is a possibility of

false negative and false screen positive results. Therefore, if an infant is experiencing clinical
symptoms of any of the diseases included on the newborn screening panel, diagnostic testing

should be initiated immediately.

5.1 Summary of Disorders Screened

Disease Incidence | Primary Screening can Treatment
Analyte prevent these
Measured symptoms

Metabolic Diseases: Amino Acid Disorders

Maple Syrup Urine Disease | 1/200,000 Leucine/lsoleucine| Failure to thrive, seizures,| Low protein diet
(MSUD) babies born developmental delay,

coma, death
Phenylketonuria (PKU) 1/12,000 Phenylalanine Severe and irreversible Phenylalanine restricted

developmental delay

diet, supplementation

Metabolic Diseases: Organic Acid Disorders

Glutaric Acidemia Type | Unknown C5DC Developmental delay, Avoidance of fasting, low
(GA1) spacticity, protein diet, medications
encephalopathy, coma,
death
Isovaleric Acidemia (IVA) 1/100,000- C5 Encephalopathy, Avoidance of fasting, low
1/200,000 neurologic damage, protein diet, medications
babies born coma, death
Methylmalonic Acidemia 1/100,000 C3 Failure to thrive, Avoidance of fasting, low
(Cobalamin A or B Defects) | babies born encephalopathy, protein diet, supplements
neurologic damage, and/or medications
coma, death
Methylmalonic Acidemia 1/50,000- C3 Metabolic Avoidance of fasting, low
(Mutase Deficiency) 1/100,000 decompensation, failure | protein diet, supplements
babies born to thrive, cardiomyopathy,| and/or medications, liver
coma, death and/or kidney
transplantation
Propionic Acidemia (PA) 1/100,000 C3 Growth impairment, Avoidance of fasting, low
babies born intellectual disability, protein diet, supplements|

seizures, pancreatitis,
cardiomyopathy, death

and/or medications, liver
and/or kidney
transplantation
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Metabolic Diseases: Urea Cycle Disorders

Argininosuccinic Acidemia 1/70,000 babies| Citrulline Failure to thrive, seizures,| Dietary management,
(ASA) born developmental delay, supplements and/or
coma, death medications and liver
transplantation.
Ctrullinemia Type | 1/60,000 babies| Citrulline Failure to thrive, seizures,| Dietary management,

born

developmental delay,
coma, death

supplements and/or
medications and liver
transplantation.

Metabolic Diseases: F

atty Acid Disorders

Carnitine Palmitoyl Unknown C0/C16 Lethargy, hypoketotoic Avoidance of fasting,
Transferase | (CPTI) hypoglycemia, high carbohydrate, low
hepatomegaly, vomiting, | fat diet, supplementation
myopathy, seizures,
death
Carnitine Palmitoyl Unknown Ci16 Hypoglycemia, seizures, | Avoidance of fasting,
Transferase Il (CPTII) hepatomegaly, high carbohydrate, low
cardiomyopathy, fat diet, supplementation
arrhythmia, coma, death
Carnitine Uptake Disorder Unknown Co Cardiomyopathy, Carnitine
(CuD) hypotonia, hepatomegaly,| supplementation,
coma, death avoidance of fasting
Long-Chain 3-Hydroxyacyl- | Unknown C160H Cardiomyopathy, Avoidance of fasting, diet
CoA Dehydrogenase seizures, developmental | low in long-chain fats
Deficiency (LCHAD) delay, coma, death
Medium-Chain Acyl-CoA 1/10,000 cs8 Seizures, coma, death Avoidance of fasting,
Dehydrogenase Deficiency aggressive treatment of
(MCAD) illness
Very Long-Chain Acyl-CoA | Unknown Ci4:1 Developmental delay, Avoidance of fasting,
Dehydrogenase Deficiency failure to thrive, special diet
(VLCAD) hepatomegaly,
cardiomyopathy, coma,
death
Endocrine Diseases:
Congenital Hypothyroidism | 1/3,000 babies | TSH Severe and irreversible Hormone Replacement

born

developmental delay,
failure to thrive

Hemoglobinopathies:

Hemoglobinopathies

1/400 in some
ethnic
populations

Hemoglobin (Hgb)
patterns

Painful sickle crises,
tissue ischemia, infection,
sepsis, organ damage,
anemia

Prophylactic antibiotics,
pain management, blood
transfusions, bone
marrow transplant

Immune Deficiency Disorders:

Severe Combined
Immunodeficiency (SCID)

1/50,000-
1/100,000
babies born

TREC (Tcell
receptor excision
circles)

Severe, life-threatening
infections

Prophylactic antibiotics,
enzyme therapy, bone
marrow transplant

Other Genetic Disorders:

Cystic Fibrosis (CF)

1/3,600 babies

Immunotrypsinoge

Severe growth failure,

Enzyme therapy,

born n (IRT), CFTR chronic lung disease, Pulmonary Therapy
gene mutation early death
analysis
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SECTION SIX: POSITIVE NEWBORN SCREEN PROCEDURES

6.1 Metabolic Disorders:

Metabolic disorders occur when the body either cannot metabolize or produce certain amino
acids, organic acids, or fatty acids, resulting in toxic accumulation of some substances and/or
the deficiency of others. Amino acids are derived from protein, thus treatment often involves
a low-protein diet and/or a diet low in specific amino acids. Organic acidemias are a class of
inherited metabolic disorders that result in the accumulation of organic acids in the blood and
urine. Treatment often involves a special diet and may include dietary supplements, medical
foods or medications. Fatty acid oxidation defects result in the accumulation of fatty acids in
the body and treatment may involve special dietary supplementation and the avoidance of
fasting. Urea cycle disorders are caused by a deficiency in one of six enzymes in the urea
cycle, which is responsible for removing ammonia from the blood stream through the urine. If
this does not happen, then nitrogen builds up in the blood in the form of ammonia and has a
toxic effect. For a complete list of metabolic conditions included in this screen please refer
to Section 5.1. Updated information about all conditions screening for by the MNSP can be
found on our website at:

Once a baby has screened positive for a metabolic disorder, the MNSP will contact the
family’s Health Care Provider to disclose this information. The family will be contacted and
told about the screen positive result by the MNSP and an appointment will be arranged for the
next metabolic clinic at the IWK. The multidiscipinary metabolic clinic will assess the infant
and initiate follow-up investigations to properly diagnose the infant, or rule-out an inborn
error of metabolism (false positive newborn screen result). Further medical care will be based
on the diagnosis.

6.2 Endocrine Disease Congenital Hypothyroidism (CH):

CH is an endocrine disease which can cause the thyroid gland to make too little thyroid
hormone. Babies with this disorder can receive hormones to replace the ones their bodies
cannot make. Replacement of thyroid hormone prevents growth problems and mental
handicaps.

Once a baby has screened positive for congenital hypothyroidism, the MNSP will contact the
IWK Endocrinology Department and communicate the results for patients born in Nova Scotia
and Prince Edward Island. The MNSP will then contact the family’s Primary Health Care
Provider and the family to disclose the screen positive results.

For babies born in New Brunswick, the MNSP will contact the family’s Primary Health Care
Provider and disclose the screen positive results. The MNSP will then contact a local New
Brunswick Endocrinology Department who will inform the family of the screen positive results
and coordinate appropriate follow-up.

For all babies who have a screen positive result for CH, an appointment will be scheduled as
soon as possible within specific hospitals, depending on which Maritime province the family
lives in. Follow-up testing will be used to properly diagnose the infant, or rule-out congenital
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hypothyroidism (false positive newborn screen result). Further medical care will be based on
the diagnosis.

6.3 Hemoglobinopathies:

Hemoglobinopathies constitute a number of inherited conditions that affect the number
and/or shape of the red blood cells. Some conditions can cause life-threatening symptoms,
while others may not result in any clinical manifestation. When severe cases are left
untreated, they can cause a shortage of red blood cells, organ damage, or death. Treatment
may include medications and/or blood transfusions.

Once a baby has screened positive for a possible hemoglobinopathy disease or trait, the MNSP
will contact the family’s Health Care Provider to disclose this information. The family will be
contacted and told about the screen positive result. If the screening results indicate a
hemoglobinopathy trait, then genetic counselling will be offered to the family through a
referral to the Maritime Medical Genetics Service. If the screening results indicate a
hemoglobinopathy disease, then a referral will be made to the Hematology Clinic as well as
the Maritime Medical Genetics Service. The multidisciplinary team will assess the family and
initiate follow-up investigations to properly diagnose the infant and family. Further medical
care will be based on the diagnosis.

6.4 Severe Combined Immunodeficiency (SCID):

SCID is an inherited condition in which the baby’s body is unable to fight off serious and life-
threatening infections. This is due to a low functioning immune system, which puts the baby
at risk for getting infections which could lead to death. Treatment for SCID may include
isolation from other young children, immunoglobulin replacement therapy, and/or bone
marrow transplant.

Once a baby has screened positive for SCID, the MNSP will contact the family’s Health Care
Provider to disclose this information. The family will be contacted and told about the screen
positive result and asked to submit another blood sample at their earliest convenience.
Specific precautionary measures will be communicated to the family. Once the secondary
blood work results have been interpreted by the IWK Immunologist, the family will be
contacted and may be scheduled for an appointment with Immunology based on the results.
Further medical care will be based on findings from both the blood work and appointment
with the Immunology clinic.

6.5 Cystic Fibrosis (CF):

CF is an inherited disorder of the mucus glands. Mucus is secreted in a baby’s body to cover
and protect the lungs, digestive system, reproductive system, and other internal organs and
tissues. CF causes the baby to produce excess mucus that is abnormally thick and sticky,
which can lead to a variety of health problems. If left untreated, CF can cause serious lifelong
health problems and a shortened lifespan. However, if the condition is identified early, and
proper treatment is initiated, many symptoms of CF can be controlled and the child’s lifespan
can be extended significantly. Treatment of CF includes dietary changes, supplements,
medications, airway clearance therapy, and sometimes lung transplant.
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Once a baby has screened positive for CF, the MNSP will contact the family’s Health Care
Provider to disclose this information. The family will be contacted and told about the screen
positive result and asked to come in to the next available Cystic Fibrosis Clinic appointment.
At this appointment, the family will meet with members of an interdisciplinary team and
secondary diagnostic testing will be initiated. Further medical care and results will come from
the Cystic Fibrosis Clinic clinicians.

SECTION SEVEN: PRIVACY AND CONFIDENTIALITY

The MNSP is committed to maintaining the highest level of privacy and confidentiality of the
information and dried blood spots it receives. This section outlines the MNSP’s policies and
procedures surrounding the use and storage of an infant’s:

1) Health information found on the newborn screening card, and

2) Dried blood spot specimens.

7.1 Privacy, Confidentiality, and Disclosure of Health Information

Heath Information refers to the information written on the requisition portion of the Newborn
Screening Card. As described in detail in section 3.5, this includes health information about
the infant, the clinical information, the mother, the healthcare provider, and the collection.

The MNSP limits the collection, use and disclosure of personal health information to the
minimum amount necessary to achieve the purpose for which it is collected. As permitted by
law, the IWK only collects personal health information for the following purposes:

1) To provide healthcare and medical treatment

2) For the administration and management of the IWK

3) To plan, administer, and manage the quality of the care provided by the IWK
4) To meet any legislative and regulatory requirements (e.g. Vital Statistics Act

requirements)
5) To support and promote ethics-board approved research and education at the IWK

The MNSP may also use the health information provided on the cards to share information
with healthcare providers who are involved in the care of the infant, or in order to optimize
the care we provide.

The MNSP will not use any information from the blotter card that can be traced back to
the baby unless it is needed for direct care.

The newborn screening reports for each infant are sent to:
1) The ordering healthcare provider indicated on the card
2) The family physician indicated on the card
3) The birth hospital indicated on the card

An example of the Newborn Screening report issued by the MNSP is found in the Appendix.
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If the screen shows a screen positive result, the report will also be provided to the specialist
team who will need to provide diagnostic testing for the infant.

7.2 Storage of the Dried Blood Spot Specimens

Newborn Screening Cards (including health information found on the requisition and the dried
blood spot samples) are kept in a secure storage facility for ten years. Then they are
destroyed, as per IWK policy.

7.3 Use of the Dried Blood Spot Specimens

The dried blood spots are primarily used to provide direct health care to the baby, most
importantly for the initial newborn screen.

In the very rare case that an infant with a negative initial newborn screen is subsequently
diagnosed with one of the conditions that is screened for (a false negative result), the
infant’s stored newborn screening sample is re-tested to try and determine why it was
missed. The dried blood spot can also be released to another laboratory for other testing
requested by a health care provider as per the parent’s/guardian’s request.

7.4 Additional Uses of the Dried Blood Spot Specimens

When the initial newborn screen is complete and retained dried blood spots are no longer
required for direct health care for the patient, the dried blood spots may occasionally be
used for other purposes.

1) Dried blood spots may be used as quality control samples, for validation of equipment
and methods, or for educational purposes provided patient information is removed or
all validation data is maintained in confidential storage.

2) Dried blood spots may be requested by legal warrant or court order.

3) Dried blood spots may be used for research purposes as outlined in Section 7.5.

7.5 Use of the Dried Blood Spot Samples for Research

Research that needs an infant’s sample to be linked with his/her identity can only be done
after obtaining written consent from the child (if they were old enough to give consent) or
from their surrogate decision maker (a parent or guardian). The study would have to be
approved by a research ethics board. The child or parent/guardian would be fully informed
of the purpose of the research as well as the pros and cons of participating in the research
and would have the ability to choose to participate or decline to participate in such a
research study.

Research that requires an infant’s sample may be allowed without obtaining the child’s (or
their surrogate decision maker’s) consent ONLY IF the research is approved by a research
ethics board AND all identifying information has been removed so it is impossible to link an
individual with the research results.

7.6 Destruction and Release of the Dried Blood Spot Samples

After ten years, the stored Newborn Screening Card (including the health information on the
requisition and the dried blood spot) will be securely and confidentially destroyed. Screen
positive Newborn Screening Cards are kept for longer periods of time.
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7.7 Parental Rights
Parents have the right to:
1) Request access to the personal health information of their child
2) Request a correction to personal health information if it is incorrect
3) Withdraw their consent for any uses as described above.
To decline, a parent should contact the Maritime Newborn Screening Program by
phone or email (contact information included in section 2.3).
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SECTION EIGHT: ORDERING NEWBORN SCREENING SUPPLIES

8.1 Ordering MNSP Newborn Screening Cards

To order Maritime Newborn Screening Program brochures or collection cards,
contact MNBSinfo@iwk.nshealth.ca or call 902-470-7998.

You will need to provide:
e Your healthcare facility
e The shipping address
¢ How many Newborn Screening Cards/brochures you would like

The MNSP keeps records of all orders of Newborn Screening Cards and brochures.

8.2 Ordering Shipping Supplies

Newborn screening samples are transported to the MNSP using the courier services of Canada

Post or a facilities contracted courier service.

For facilities serviced by Canada Post as part of their Newborn Screening contract, order

supplies by contacting the MNSP at 902-470-7998 or email MNBSinfo@iwk.nshealth.ca

8.3 Interruptions in Canada Post Services
In the event of Canada Post downtime, the MNSP will send a bulletin with alternate

instructions to ensure that sample transport is not disrupted. This is for facilities that have

Canada Post shipping as part of their contract with the MNSP.

You can also always feel free to contact the MNSP should you have any concerns.
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SECTION NINE: EDUCATIONAL RESOURCES

9.1 Educational Materials Available

Education about newborn screening is vital to the success of the program. It is recommended
that facilities provide an orientation about newborn screening to all new employees, including
review of this manual.

In addition, the staff at MNSP will work with you to meet the educational needs of your
facility and address specific screening practice questions.

The MNSP has created various resources for parents, healthcare providers, and the public.

The majority of these resources are available free of charge on our website:

Hardcopies of the Newborn Screening Brochure can be obtained by emailing
, calling 902-470-7998 or visiting the website.

General Resources

Maritime Newborn Screening Program Brochure: A comprehensive brochure outlining the
process and benefits of Newborn Screening. This brochure is designed to be given out
prenatally and/or postnatally PRIOR to Newborn Screening. This brochure is available in
several languages on the MNSP website.

Resources for Health Care Providers

We have a variety of materials for health care providers to learn about what the newborn
screening program does as well as the disorders that we screen for. Clinical information can
also be found in these resources, which are all located on our website.

¢ Newborn Screening Manual: For healthcare providers and facilities that collect
newborn screening samples.

e Collecting a Blood Spot for Newborn Screening: To assist healthcare professional
in collecting and submitting satisfactory newborn screening samples.

o Disorder Fact Sheets for Health Providers: These fact sheets are designed for
healthcare providers and outline what will happen should their patient have a
positive newborn screen for a specific disorder. They also include information on
the clinical features, etiology, and treatment.

¢ Things that can affect Newborn Screening results: Information on several
conditions and/or situations that may create false positive or negative results.
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¢ Recommendations for the Timing and Frequency of Specimen Collection:
Outline of the policies for timing of specimen collection for different populations
of infants. These are also explained in detail in the Newborn Screening Manual.

e Newborn Screening Decline or Defer Form: A copy of the Decline/Defer form
which is also included in the Newborn Screening Card.

Resources for Parents

Parent education is essential to successful newborn screening. Informed parents are better
able to understand screen positive results and the next steps in the process. In addition,
informed parents may experience less anxiety associated with a repeat test request for an
unsatisfactory sample. Informed parents are also better able to make decisions about their
child’s health.

¢ NBS Information Sheet for Parents/Guardians: General information regarding
newborn screening: the process, the potential results, and the retention policies.
This sheet is also included in the Newborn Screening Card and should be provided
to parents at the time the Newborn Screening Sample is collected.

¢ Newborn Screening Decline or Defer Form: A copy of the decline/Defer form,
which is also included in the Newborn Screening Card.

e My baby needs a Repeat Newborn Screen: A resource for parents whose infants
require a repeat newborn screen.

e My Baby Screened Positive for...: These fact sheets are designed for parents and
outline what will happen should their baby have a screen positive result for a
specific disorder.

¢ Sweat Test Information Sheet: Information for parents whose infant must undergo
a sweat test after a screen positive result for cystic fibrosis.

SECTION TEN: MNSP SCREENING PROCESSES

10.1 Specimen Processing

Every newborn screening specimen the MNSP receives is considered urgent. Analysis and
reporting is done on an Urgent basis.

1) Specimen Accessioning

Specimens collected outside the IWK Health Centre are delivered by courier, date & time
stamped, and sent to the Newborn Screening accessioning area. Specimens collected within
the IWK Health Centre are retrieved from drying racks the following morning and sent to the
Newborn Screening accessioning area. Specimens delivered to the accessioning area after
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10:30 am (Monday to Friday) may not be accessioned or tested until the following business
day.

Specimens are first sorted by screen level (initial vs follow-up vs monitoring) and then by
province. At this time, a quality check is performed that identifies issues with specimen
quality, missing/incorrect demographic information and/or positive patient identification;
these specimens are pulled from the batch for review by a senior technologist to determine if
specimen can be analyzed or if a repeat collection is required. For information on
Unsatisfactory samples, please see Section 3.10.

Every specimen then receives a special accessioning barcode to facilitate punching,
demographic entry, analysis, reporting and follow up (if required). A “punch” is an excised
circle of blood which is subsequently used for sample analysis. Each and every sample
received is tracked at all times.

2) Data Entry

Specimens are registered and tests ordered in the laboratory information system and then
specimen demographics are entered into the newborn screening software, a robust software
that facilitates all aspects of our screening program. If any critical information is missing, a
data entry clerk contacts the submitter to obtain the missing information. In the event that
an infant screens positive, this information allows our newborn screening program to contact
the family immediately to arrange further testing.

3) Punching

Each specimen is scanned and a small portion of the blood spot is punched into a series of
microtiter plates, facilitated by a specialized instrument that is equipped with blood
detection technology that informs the user of the best punching location on the blood portion
of the blotter card. The instrument and software also tracks the location of the punches and
takes a high resolution image of each punch that can be used for troubleshooting and/or
educational purposes. All samples are punched into barcoded microplates that are designated
for a specific method/procedure.

10.2 Screening Methodology

I.  Procedure for Metabolic Disease screening by amino acid and acylcarnitine analysis
by Tandem Mass Spectrometry (MS/MS)

The mass spectrometer is an instrument that separates and quantifies ions based on their
mass/charge ratios. TMS permits rapid, sensitive, and accurate measurements of many
different types of metabolites with minimal sample preparation. This system is able to detect
amino acidemias, organic acidemias, and disorders of fatty acid oxidation in a high-
throughput configuration. The TMS platform detects certain errors of inborn metabolism and
are separated into two categories of analytes: amino acids and carnitines (free and acyl).

To detect these potential disease states, our lab employs a series of tandem mass
spectrometers - instruments widely used for this type of assay because of their specificity and
sensitivity. A mass spectrometer is capable of separating components in a matrix and
comparing the profile to a library of profiles for positive identification. In the simplest terms,
the mass spectrometer is a filter.
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The specimen blood spots are punched into a microtiter plate in which an internal standard
mixture was previously added. The dots are then treated with a series of chemicals to
extract the analytes from the filter paper and to derivitize the compounds, a step required to
enhance analysis in the mass spectrometers.

Once in liquid form, the specimen must become a charged gas to be suitable for measurement
in the mass spectrometers. This is achieved by the use of super-heaters and an ion source.
Under vacuum, the charged compound enters the first of two filters - only the charged
particles (called parent ions) that we are searching for are identified and allowed to proceed
to the next stage. In the next section, the ions are fragmented with nitrogen gas to form
smaller ions (called daughter ions). The parent and daughter ions then proceed to the final
stage where they are filtered once again. All the filtered ions then strike a detector which
quantitates or counts the amount of each parent/daughter ion pair. This detector count is
then converted into a reportable concentration using sophisticated software.

The process is driven by external hardware, such as pumps, a degasser unit and an auto
sampler.

Il.  Procedure for Congenital Hypothyroidism screening by Thyroid Stimulating
Hormone (TSH) analysis

The TSH analysis is performed by a fluorescent immune-assay analyzer that can measure
fluorescence, or the emission of light. The specimen blood dot is punched into a mictrotitre
plate that contains antibodies to the TSH molecule, creating an antibody complex. A
fluorescent antibody is then attached to the complex and incubated to enhance the process.
After an incubation period, a solution is added to the specimen that boosts the formation of
highly fluorescent chelates which are in turn measured by the analyzer. The fluorescence of
each specimen is proportional to the concentration of TSH in the specimen.

lll.  Procedure for Cystic Fibrosis screening by Immunoreactive Trypsinogen (IRT) and
CFTR gene mutation analysis

The first-tier phenotypic test for CF is the IRT measurement. IRT is made in the pancreas and
for infants with CF, pancreatic ducts are partially blocked, leading to an increase of IRT levels
in the blood. This can occur for infants with CF that is pancreatic sufficient or insufficient
and can also be elevated for heterozygous carriers of CF. The IRT analysis is performed by a
fluorescent immune-assay analyzer that can measure fluorescence or the emission of light.
The specimen blood dot is punched into a mictrotitre plate that contains antibodies to the IRT
molecule, creating an antibody complex. A fluorescent antibody is then attached to the
complex and incubated to enhance the process. After an incubation period, a solution is
added to the specimen that boosts the formation of highly fluorescent chelates which are in
turn measured by the analyzer. The fluorescence of each specimen is proportional to the
concentration of IRT in the specimen. Infants who have an elevated IRT measurement are
then flagged for second-tier testing via gene mutation analysis. The CFTR gene is analyzed for
over 30 of common gene mutations, which account for over 90% of CF cases. These genetic
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results, in combination with the IRT measurements provide evidence for the newborn
screening result.

IV.  Procedure for Hemoglobinopathy analysis by High Performance Liquid
Chromatography (HPLC) and Capillary Electrophoresis

Newborn screening for hemoglobinopathies is a two-part testing process which includes initial
testing performed by HPLC and confirmatory testing performed by electrophoresis.

The initial instrument for hemoglobinopathy newborn screening is based on the
chromatographic separation of hemoglobins by ion-exchange High Performance Liquid
Chromatography (HPLC). The sample blood dots are punched into 96 well microtiter plates
with DI water to allow for the elution of the dried blood for testing. The instrument pumps
buffer solutions of increasing ionic strength through an analytical cartridge to a detector. The
hemoglobins are eluted out at different retention times, depending on their ionic strengths
within the cartridge. When hemoglobin is present, it produces a change in absorbance. A
chromatogram is plotted using the change in absorbance vs. time in order to identify specific
hemoglobin’s present. They are identified by comparing the retention times obtained, to the
retention times of known hemoglobins.

If the initial instrument identifies a potential abnormal hemoglobin, the sample is then
repunched for confirmation. The confirmatory instrument has eight capillaries that function
in parallel and are able to detect abnormal and normal hemoglobins using capillary
electrophoresis in free solution. The sample blood dots are punched into 8 well segments with
DI water to allow for the elution of the dried blood for testing. The anodic end of the
capillary injects the diluted sample and voltage is applied. The hemoglobin fractions are
separated by their mobility in an alkaline buffer. After separation, each hemoglobin is
detected and quantified at the cathodic end of the capillary using a specific absorbance. The
analyzer separates the hemoglobin fractions into one of 13 zones. Each zone has a list of
possible normal hemoglobins or hemoglobin variants known to be found in that zone.

V. Procedure for Severe Combined Immunodeficiency by T-Cell Receptor Excision
Circles (TREC) analysis

T-cell Receptor Excision circles (TRECs) are circular DNA fragments generated during T-cell
receptor rearrangement. In healthy neonates, TRECs are made in large numbers, while in
infants with SCID they are barely detectable.

Blood spots are punched into 96 well microtiter plates and go through a PCR amplification
process. TREC copy number in blood can be used to distinguish T-cell lymphopenic SCID
infants from healthy babies. However, low TRECs copy numbers can also be the results of
other immunodeficiency, such as 22q11.2 deletion syndrome (DiGeorge Syndrome or
velocardiofacial syndrome), and sometimes as a result of immunosuppression drugs.
Confirmatory tests are needed for the diagnosis of SCID and for the determination of the form
of SCID.
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SECTION ELEVEN: REFERENCES and APPENDICES

11.1 - Newborn screening blood collection card
11.2 - Parent Info sheet

11.3 - Decline/defer form

11.4 - Sample negative screen report

11.5 - Sample follow-up screen report

11.6 - Sample positive screen report

11.7 - Sample unsatisfactory report

11.1 Newborn Screening Blood Collection Card

The Newborn Screening blood collection card (blotter card) consists of a form for specific
demographic information and patient information, and a blotter area for 5 blood spots. It is
imperative that the patient information and blood spots are filled in correctly. For further
reference, please see Section 3.5 and 3.8 respectively. An example of the blood collection
card can be seen on the next page. For the most up-to-date version, please refer to our
website at
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First Mame. Prénom Phane Nu-rl:-ur'H" de iéképhane § : e
; : 151 Tast/ 1% analyse Capary | Fridirament cop i
: : FI 1 Suvi Wernous | Priivanent wngus
E P Knoen { POL connue Arianial | Prakvesent atanal
] desictonl g Appleabin o paser Addbvn | ASEE (e
Direct ! Dimcke Heparn | Hépenne 1SC S0TA
TESTIMNG FACILITY LABEL / Tuiza o [ Aucun i
ETIQUETTE DE Syringe | Serngue Cther i 070
i LETABLISSEMENT D'ANALYSE 24 hear tlock |
: Syalame de 24 heures
i Dale of Codection | Time of Celistion |
Diale dhs prisivement Heure gy prilivement
Signature of Collecior)
Signaiure du prifenr
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11.2 Parent Information Sheet

The parent information sheet is the top page of the blood collection card. This information
sheet can be removed from the blood collection card and given to the family. It contains
useful information about the newborn screen, screening results, the screening process,
communication of results, and where to find more information. An example of the parent
information sheet can be seen below. For the most up-to-date version, please refer to our
website at www.maritimenewbornscreening.ca

Information Shesat for Panent or Guardian
{Remave and give o the tamily)

Newbom scresning Means laking a biood sample from your baby. Your baby's heel is pricued to ged the sample.
The sampia is screened for serous conditions (problems o diseases). These can cause brain damage, poor
growth or sudden death, Newbom scroening is available to every baby born m Canada, This i because a baby
with one of these conditions has a befler cutcome with eary diagnosis and freatment.

To see a list of conditions for which we screen, go be the Maritime Mewbom Screening websile at:
ww mantimenewbomsceening.ca,

Screening tests are not diagnoslic tests. This means they do nat tell us i a basy actualy has a cartaln diseasa
right now. But & screening tasl will fell us whether a baby s at an increased sk of having a screenad-for
dEseass,

A parent or quardian has the right to decline newborn screening. However, it s the standard of care

(recommended newbom care worldwide] for all newborns. i you have questions about newborn screening,
pleasa ask your haalth cana provider.

Results

A scraan nevaiive result is the mos! ikely. This means Ihere (s 3 very low risk that your baby has one of the
scraened-for diseases. There Is mothing more that neads io be done.

A screen positive fesult means & highar sk that your baby has one of the scresned-for diseases, Your bady wil
need i se2 a specialist for follow-up and more testing. I your Daby screens posiive, your health care provider
will contact you with the resulls of the newbom screening tes?, If you do not have 2 primary health care provider
{or thay are not available), a genetic counsedor from the Madsime Newborn Seresning Program will call you

I you hawen't been called but you want Lo know the results of your baby's newborn screen, ask your baly's
haalth care provider. You can atso call ihe health reconds depatment al he nospital whens your batry was bom.

The blood samphe for newbom screening & ieken afler your baby is 24 hours o and Defone your baby is 48
mours ofd, This is the best time for the accurate msults, 1 is aise the Dest tme o allow for foliow-ug and
freatment o begin

The process of newborm screening meay show a result that your baby is a camier of a genelic cond§ion. I 50,
i program will offer you an agpointment for genetic counselling. The agpoinkment wi be W0 discuss this resul
with you.

The Maritime Mewbom Screaning Program collects, uses and disclosas parsonal haalth information, including
your baby's biood samgle &nd information, onky as permittad by law, The information and blood sample collectad
by the Maritime Newbom Seraening Program wil be used Lo 188 your health care provider about the results of
your baby's pogilive screen. |0 will also be used by other healthcare providars invalved in newborm screening.
They will use it 10 halp in the folow-up, diagnosis and ireaiment of your baby. The program regorts ak of the
results 1o the hospital and bo the healthcare provider (who was named on fhe newborn screenng blotter card).

Bnotier cards are kept n a safe place for a number of years. Then they are deslroyed, a3 per (WK pobey. The
information on the bloter can be used lo provide health care 1 your beby. It can be usad anorymously for
resaanch analysis and qualty assuranca. We will nol use any information from the blotler that can be fraced
back b your baby uninss 1t 15 needed for their direct care,  You can decline (say no Io} the use of botters for
regearch, analtysis and quelity assurance i you choose. To decline, you would e-mal the Maritime Newbom
Screening Program.

For mone information, please see our wehsile at wan maritimenewbomscreening .
Or you can contact fiaritime Hewbam Screaning Program

TWH Health LCentre
[ Hewbon Sereenng S50/580 University foerue
~ Halifax, Mova Scobia 83K R /
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11.3 Decline/Defer Form

This form comes attached to the newborn screening blood collection card. It is located at the
back behind all other forms. It contains information about declining or deferring the screen as
well as a parental signature space indicating they have read and understand their decision. If
this form is filled out, the baby’s demographic information must also be filled out and sent to
the IWK Health Centre like any other blotter card. An example of this form can be seen on
the next page. For the most up-to-date version, please refer to our website at
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Newbom Screening Decine o Defer Form
Pmmwmlmnmphmdands‘meﬂwmmmuwmmm«wmshmm
Relum the endre reguisition {o the Mariime Newbom Screening Program

[ hawe been informad and understand that: |

1. Newbarn screening Is consgidered standand of care for all newborrs bom in (he Marilimes.

2 Neﬁ;'unmscl%hg 1s done to dedect Ireatable disorders that may not cause symploms for several weeks or
months atier birth,

3. My baby can look perfectly normal at birth and can slill have one of the diseases that are screened for.

an zmrnenl is defayed for thase conditions, i may causs permanent damage to my child, including severe
brain disabiity, growth and health peoblems andice sudden infant death.

5. The goal of newbom screening is eady delection so that freatment can begin immedalely. This provides the

nhial for the chitd to have the best health cutcome possibie throwgh eany 3

6. anmxgsamstwubeouahedm2mmﬂoraie4 Some of the diseases on the
sgraenng panet can cause senous haalth problems widhin the first few weeks of ife so it is racommended
thal a sample be collectad at hospdal discharge even o thes accurs befors 24 hours of age.

Plaase complele one section below:

[]  !chonse NOT fo nave my baby's biood tsken for newtom screening lesls: eilher for the original screan o as
required for rapeat teséng that has been requestad,
| understznd the above informatian 2nd | am making an informed decsion as my cd's guardian to refuse
andior disconlinue screening.
| am awate screening is recommended by my child’s health care provider and the potental for serous health
impact in refusirg shoud 1not return to have my chid screened or retum for scraening as requesled,

Ihave chosen Io not have my child screened because

OR
O My baby shwili be discharged before 24 hours of age and | plan to have my baby soresned on

Faire signerIe formulaine remgli par ie emuw eluse 0 reporte le G ;-‘ néonatal Retoumer ka fequéle v
Programme de dépstage néonatal des Marilmes,

On m'a founi lMinformation suivanie et @ comprends ce qui sud

1. Le dépistage nécnatal est considéré comme une nomme de soins pour fous les nouveau-nés des Mantmes,

2. Le dépistage néenatal est fat pour dépister des lroubles Iraitables qui peuvent ne pas causer de symptimes
durani pl SEMIINES DU MOis aprés ka naissance,

3. Mon bebé peul sambler tout @ fail normal & la naissance, mais toul d2 méme avoir une des maladies pour
lesquelles on Bt un dépistage

4. Un retard dans le railement de cas aflectons peut causar das dom; permanents a mon enfant, dant
une déficence au nwveay du cerveau, des problémes de cralssance et 0e santé ef fa mont subfie du

nouNTsson.
5. Le bul du dépistage néonatal est 62 délecter rapidement les afiscions de fagon 2 débuter immédiatement e
traitement. Cela donne & passibilité & 'enfant d'obtenir les medleurs résulats de santé passibles grace au

dépistage précoce.

6. Les achanlilions du cépstage néonatal devraient &lre préleves enlre 24 et 48 heures aprés la naissance.
Comme certaines des makadies vesfices dans le caore du dépistage peuvenl causer de greves probiémes
de 3anié dans les premuéras samaines de vie, il est recommandé qu'un échansilon de sang soit prélevé au
mameht du cangé de Fhdpital, méme si la congé a liaw avanl ks 24 pramidres heures du bébé

Veullez rempl la section chdessous,

[1  Jechoisis dene PAS faire subir d2 prélévement dun échantifon de sang @ mon bébé pour les tesls de
dépistage el ce, pour e deprstage indal cu les nouvellss epreuves qu sant damandies.
Je comprends |'nformation présantée ci-dassus et je prends, i de parent ou de tulour de l'enfanl, a
décision dckaréa de reluser ou de casser le dépistage. y '
Je s3is que le dipi et recommandé par le fournissear de soins de santé de mon enfant el je reconna’s 1
possibilitt gua mon reis puisse entraingr de graves répercussicns pour la santé si je ne revians pas pour le
dépistage de mon enfant ou si je ne reviens pas pour un dépisiage demanda.

Jiai choisis de ne pas falre subir le dépistage 3 mon enfant parce que
ou
Mon bébé a regu ou recavra son congé avant davoir 24 haures el je prévols revenir por le dépistage le

Baby's nama / Nom du bebe Date of Brih / Date de naissance
ParentGuardan signaturo Pareni/Guardian name please pral Cate
Signature du parant pu tulesr Nom du parant ou ltaur

(lettres moulées svp)
PhysicianMidaife si re Physician/Migaife name please pnnt Dalg
Signature du madecn;r,‘guw Nom du médaan cu de |a sege-femme
de |2 sage-femme {letlres moulées svp)

[FEF, 10550001 RavAs
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11.4 Sample Negative Screen Report

RUM DATE: 02/05/18 LAE IWE Healkth Cenktre *LIVEY PRGE 1
RUM TIME: 1051 Specimen Inguiry
RUH USER: PCI Usexr: Lab Database: LAB,IWK
PATIENT: SMITH, BAEY MALE ACCT #: RAS0000 LOC: U #: Koo
AGE/SX: 00M 02D/M ROCM: REG:
REG DR: NBSERVICE STATUS: DIS IN BED: DIS:
DOB: HCH:
SPEC #: 230 COLL: 23/04/ BTATUS: COMP REQ #:
Barcode #: 44 RECD: 24/04/ SUEM DR: HESERVICE
ENTERED: OTHR DR:
ORDERED: Newborn Screen
COMMENTS: COLLECTION COMMENTS?
OTHER COMMENTS? MOTHER:
QUERIES: EBreast ¥
Blotter #:
Eirch Wt i(gl: 3585
Gest Rge (Wks): 38/6
Multiple Birth: NO
Time of Birth:
Tast Hesult Flag Reference
Newhorn Screen | | |
Newborn Screen | Screen Negative | |
CF Screen | Screen Negative | |
Hemoglobinopath | Screen Negative | |
5CID Screen | Screen Negative [ |
METABOLIC SCEN | Screen Negaktive |
CH Screen | Screen Negative |
Age at Coll'n | 24 | | hours
Comment : | | |
| For a complete list of disorders screened, please refer to:
www. iwk.nshealth. ca/newbornscreening

NOTE :

-Newborn screening does NOT rule out these or other

inharited disorders.

-Zcreen negative means that this infant 1s at decreased
risk for the disorder(a)

-Sereen followup means that another sample is reguired,
thig iz either dua to sample guality, timing of the
specimen, or additional testing regquired.

-Screen positive means that this infant is at increased

risk for the disorder{s) and further testing is reguired.

-If a test 1s pogitive and you and/or your
patient have not been contacted, please call the Newborn
Screening office at: F02-470-T998
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11.5 Sample Follow-

up Screen Report

RUN DATE: 02/05/18 LAR IWE Health Centre #*LIVE# FROE 1
RN TIME: 1041 Specimen Inquiry
RUM USER: PCI User: Lab Database: LAB.IWK
FATIENT: ACCT #: RIOO LOC: LBENB U #: KOO
AGE/BX: 00M 06D/M ROOM: REG:
REG DR: STATUS8: REG REF BED: DIS:
DOB: HCH:
SPEC #: 310 CoLL: 31/03 STATUS: COMP REQ #:
Barcode #: 43 RECD: 04/04 SUBM DR:
ENTERED: OTHE DR:
ORDERED: Newborn Screen
COMMENTS: External Reference Humber :
Mother'as Name:
Healthcare /Medical Records Humber:
Hoespital ID Number:
Baby's Alternate Name:
QUERIES: Blotter #:
Birth Wc (gl: 3280
Formula ¥
Gest Rge (Wks): 3B
NICU/Spec, Care:
Time of Birth:
PREC Transfusion: N
Test Result Flag Reference
Newborn Screen |
Wewborn Screen Followup Sample REQD |
CF Screen Followup Sample REQD |
Hemoglobinopath Screen Negative |
SCID Screen Screen Negatiwve |
METRBOLIC SCHEN | Screen Negative [
CH Screen | Screen Negative |
Age at Coll'n 38 | hours
Comment : |

For a complete list of disorders screened, please refer Co:

www. iwk.nshealth. ca/newbornscreening

NOTE:

| -Newborn screening does NOT rule out these or other

| inherited disorders.

| -Screen negative means that this infant is at decreased
rigk for the discrder(s)}

-Sereen followup means that another sample is reguired,
thig is either due to sample guality, timing of the
specimen, or additional teating reguired.

-Screen positive means that this infant is at increased

rigk for the disorder(s) and further testing is reguired.

-If a test is positive and you and/or your
patient have not been contacted, please call the Newborn
Screening office at: 302-470-T79598
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11.6 Sample Positive Screen Report

RUN DATE: 02/05/18 LAR IWE Health Centre *LIVE+ PRAGE 1
RUN TIME: 1048 Specimen Inquiry
RUN USER: PCI User: Lab Database: LAB. IWK
FATIENT: ACCT #: ASO LOC: U #: KO
AGE/BX: 00M 01D/M ROOM: REG:
REG DR: ETATOS: DIS IN BED1 DI&:
DOB: HCH:
BPEC #: COLL: 0B8/04 STATUS: REQ #: 04
Barcode #: RECD: 09/04 SUBM DR:
ENTERED: QOTHR DR:

ORDERED: MWNewborn Screen
COMMENTS: COLLECTICN COMMENTS? ROOM #
CTHER COMMENTS? MOM:
QUERIES: Breast ¥
Blotter #:
Birth Wt {g): 3460
Formula W
Gest Rge (Wks): 4043
Multiple Birth: HNO
Maternal Complications: No Complications
NICU/Spec. Care: N
Boy W
Same Sex? N
Time of Birth:
TFN H
PRBC Transfusion: H

Test Result Flag Reference

Newborn Screen | | |
Newborn Screen Screan Positive | |

**% POSTTIVE *** goreen result Ok

tk% Dlmgsm contact the Newborn Screening Office *%+*

b @ 902-470-7858 as soon as possible i
CF Screen Screen Negative | |
Hemoglobinopath Sereen Positive | |

Conaistent with Sickle Cell Trait. Genetic Counselling is
available for families.

Reviewed by Dr. Hematopathologist.
### POSTTIVE %%¢ gcreen result blaed

*+% Plagge contact the Newborn Screening Office =

ok @ 902-470-75998 as soon as possible &
5CID Screen Screen Megatiwve | |
METABOLIC SCRM Screen Negative | |
CH Screen Screen Negative | |
Rge at Coell'n 24 | | hours

Comment : | |
For a complece list of disorders screened, please refer to:




RUN DATE: 02/05/18

LAB IWK Health Centre *LIVE* PAGE 2
RUN TIME: 1048 Specimen Inquiry
RUN USER: PCI User: Lab Database: LAB.IWK
SPEC #: PATIENT: (Continued)
Test Result Flag Reference
www. iwk.nshealth.ca/newbornscreening
NOTE':

-Newborn screening does NOT rule out these or other
inherited disorders.

-Screen negative means that this infant is at decreased
rigk for the disorder(s)

-Screen followup means that another sample is reguired,
this is either due to sample guality, timing of the
specimen, or additional testing required.

| -Screen positive means that this infant is at increased

risk for the disorder(s) and further testing is required.

-If a test is positive and you and/or your
patient have not been contacted, please call the Newborn

| Screening office at: 902-470-7998
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11.7 Sample Unsatisfactory Screen Report

RUM DATE: 02/05/18 LAE IWK Health Centre *LIVE* PAGE 1
RUN TIME: 1403 Specimen Ingquiry
RUN USER: PCI User: Lab Database: LABR.IWKE
PATIENT: ACCT #: LOC: U #: HO
AGE/SX: ROOM: REG:
REG DR! STATUS: BED: DIB:
DOB« HCH:
SPEC #: 04 "COLL: 04/04 BTATUS: REQ #:
Barcodas #: RECD: 05/04 SUBM DR:
ERNTERED: OTHR DR:
ORDERED: Newborn Screen
COMMENTS: COLLECTION COMMENTS?
OTHER COMMENTST MOM:
QUERTES: Breast ¥
Blotter &:
Birth Wt (g): 3430
Formula N
Gest Rge (Wka): 40+
Multiple Birth: HO
Maternal Complications: No Complications
WICU/Spec. Care: W
Eoy N
Same Sex? W
Time of Birth:
TFN N
FRBC Transfusion: N
Test Resulk Flag Reference
il rean | | |
Hewborn Screen | Fellowup Sample REQD |
| Znsufficient sample gquality and/or guantity to analyze.
| Please resubmit blotter ASAD.
Age at Coll'n | 24 | | hours
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