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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

1. REVISED NORTHERN IRELAND NEWBORN BLOODSPOT
SCREENING TRANSITION POLICY

Screening Protocol

MCADD and revised CF screening will be introduced in Northern
Ireland as part of the newborn bloodspot screening programme with
a view to capturing all babies born from 3™ August 2009 as follows:

1. Professionals to offer new tests from 3" August 2009;

2. Laboratories to formally commence the testing of MCADD and
revised CF from 3" August 2009;

3. Where a sample taken prior to 3 August is insufficient or
unsuitable and the repeat test is requested / offered / taken on
or after 3" August, the professional offering the test should
offer the new screening programme.

As part of non-anonymised system testing, the laboratory will be
screening MCADD under the new programme screening protocol
for a few weeks before implementation, i.e. without formal consent.

Any cases of MCADD identified as a result of this ‘informal’
screening will be managed through the new MCADD screening
protocol (and be clinically referred).

Child Health System (CHS) Recording

CHS will have new Bloodspot Test Result screens developed to
capture results for all babies tested under the revised bloodspot
screening protocol.

For failsafe purposes it will be necessary for CHS to capture the
results of those babies born before 3 August 2009 who are tested
according to the revised bloodspot screening programme in both
the old and new CHS screens. This should only relate to those
babies born during the week before implementation for whom
bloodspot cards are received by the laboratory on/after 3" August
2009.
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Failsafe Reporting®

Revised failsafe reports are being developed. Transition plans have
been developed to ensure that babies are reported for follow-up
according to date of birth as follows:

Born before 03/08/09
— DBabies (resident births and movement in), with
outstanding/incomplete results for PKU, CHT, including
premature babies who, according to CHS calculation, have
not been appropriately tested for CHT at 36 weeks (35 weeks
and 7 days) equivalent gestation and CF (IRT testing)
screening®.

Born from 03/08/09
— DBabies (resident births and movement in), with
outstanding/incomplete  results for PKU, MCADD,
Homocystinuria, CHT, including premature babies who,
according to CHS calculation, have not been appropriately
tested for CHT at 36 weeks (35 weeks and 7 days) equivalent
gestation and revised CF screening®.

Information Leaflets

Information leaflets for parents (see Appendix 1) should be
available for hand out to the parents of babies screened from 3"
August 2009. However, it is unlikely that these leaflets will be
available for hand out to pregnant women in the antenatal period (at
the 28 weeks assessment) before 3™ August 2009.

! See the Revised Northern Ireland Bloodspot Screening Failsafe Protocol on
page 28.

2 Babies born to residents with outstanding CF results will be included in
Failsafe reporting for follow-up regardless of age.  However, only babies,
moved into the area before they are 8 weeks old, will be included in Failsafe
reporting for this reason.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

2. NORTHERN IRELAND NEWBORN BLOODSPOT SCREENING
PROGRAMME CONSENT POLICY / PROCEDURE

Information Provision

In the third trimester' pregnant women should be told about the
newborn bloodspot screening programme (see Addendum A, page
7) and given the parental information leaflet (see Appendix 1). This
should be recorded in the professional record.

Suggested recording:
“Newborn bloodspot screening discussed. Leaflet given.”

Following birth? the newborn bloodspot screening programme
information leaflet should be provided to parents at least one day
before the bloodspot screen is offered and the test discussed (see
Addendum A). This should be recorded in the professional record.

Suggested recording:
“Newborn bloodspot screening discussed and recommended.
Leaflet given.”

Parental Consent / Decline To Bloodspot Screening

Parents may opt out of the programme or may decline any one
or more of the tests offered in the bloodspot screening
programme, i.e. PKU, Homocystinuria, Tyrosinaemia, CHT,
MCADD or CF*,

The consent process (or decline) does not require a parental
signature but health professionals should document the parent’s
decision in the professional record and within the Personal Child
Health Record (PCHR)®.

Suggested recording:

The parent consents to the screening programme:
“Newborn bloodspot screening performed with parental consent.”
OR

The parent declines all or part of the screening programme:
“Parent declined ALL / named test(s)* bloodspot screening.
Clarified decision. Discussed reason (record reason given). Told to
contact midwife/HV/GP if parent changes decision.”

For CF screening, consent and decline is to the approved N |
CF Screening Protocol, which in 0.5% of cases will involve
genetic testing. No alternative CF screening protocol can be
offered.
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Parental Decline Information Flow

1. Where a parent declines all or part of the newborn bloodspot
screening programme the professional offering the test should
clearly record the details of decline on the bloodspot card (top
right-hand corner of the card in block capitals) and forward the
card as normal to the biochemistry laboratory. Date of decline
should be recorded in the ‘Date of Specimen’ area of the card.

2. Details of the decline should also be clearly documented in
the baby’s personal child health record (PCHR)® as well as in
the professional record.

3. The professional offering the newborn bloodspot screening
programme is responsible for informing the GP if one or more
tests have been declined.

4. The biochemistry laboratory will routinely report declined
screens to the Child Health System service* along with other
results.

5. The Child Health System service will record the outcome of
screening on the baby’'s CHS record using the new status
coding structure.

6. The Child Health System service will send a copy of the
laboratory report to the baby’s GP and forward the original
reports to the Health Visitor as normal.

7. All results (including declined screens) will be reported by
laboratory in duplicate and Health Visitors will be required to
insert a copy of the results into the PCHR (after page 18).

Opting Out of Future Contact For Research Purposes

Where parents indicate that they do not wish to be invited to take
part in any possible future research involving the bloodspot the
professional taking the bloodspot sample should document this on
the bloodspot card (top right-hand corner of the card in block
capitals) before sending it to the laboratory.

Suggested recording
‘No research contact’

The parents will not be contacted regarding patient identifiable
research.

! Bloodspot screening information should be shared along with information about Newborn Examination and Newborn
Hearing screening at the 28-week antenatal assessment. Information leaflets will be available to antenatal services for
hand out to pregnant women at the 28-week assessment from 3 August 2009.

2 The information leaflet should be handed out to all parents offered the revised bloodspot screening programme from
3" August 2009.

® Professionals offering the bloodspot screening programme should circle either Yes or No against ‘Parental Consent
Obtained’ within the Newborn Bloodspot section of page 18 of the PCHR. Details of decline should be recorded in the
Discharge Note section of the page (see Appendix 2).

“ Bloodspot screening information is managed by local Child Health Offices in the Northern and Western CHS areas
and by the CHS Bureau Offices in Southern and Eastern CHS areas.
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Addendum A
INFORMATION GIVEN TO PARENTS ABOUT NEWBORN BLOODSPOT

During Pregnancy

e The need to collect some drops of blood from the baby’s heel
when 5 days old;

e The blood is used to test for very rare conditions -
phenylketonuria (PKU), homocystinuria, tyrosinaemia, congenital
hypothyroidism (CHT), cystic fibrosis (CF) and medium chain
acyl coA dehydrogenase deficiency (MCADD);

e The midwife will talk more about the tests after the baby is born;

e Screening for these conditions is strongly recommended;

e Screening is important because if a baby has one of the
conditions, it can be diagnosed and treated quickly to prevent
potentially serious health problems;

e If they have any questions they can speak to their midwife.

Following Birth
Include information above and take time to explain:

e Information about the conditions that are being screened for;

e Sometimes a second heel prick is needed,;

e They will receive the results by the 8 week examination and the
health visitor will usually let the parent know the results;

e Testing for cystic fibrosis can provide some information about the
baby’s genes. Some babies will be found to be carriers for CF.
This does not mean that the baby will necessarily have the
condition;

e The screening tests are not 100% accurate but are the best
possible way to identify babies who are likely to have the
conditions;

e Parents can decline all or some of the tests. They can discuss
this with their midwife;

e If they have any concerns or questions they should speak to their
midwife.

e Bloodspot cards are stored for a minimum of 5 years, used to
check the screening results and other tests recommended by the
doctor. They are also used for public health monitoring and
research to help improve the health of babies and their families in
the UK. No babies are identified with this and parents will not be
contacted.

e There are occasions when parents may be invited to take part in
other research linked to the bloodspot. If parents do not want to
receive invitations this will be recorded on the card and the
parents will not be contacted.
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Parental Decline To Screening

All decisions will be respected.

Would the parents like to discuss the tests with another person?
Would the parents be willing to explain their reasons for their
decision?

Explain the need for the parents to inform health professionals if
their baby becomes unwell that they have not been tested for
(name of condition).

The baby can be screened when older® but if the baby does have
one of the conditions the benefits of the tests are smaller if done
when the child is older.

®> PKU, Homocystinuria, Tyrosinaemia, CHT and MCADD screening is offered up to the
age of 1 year. CF screening is only appropriate for babies up to 8 weeks of age.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

3. TAKING BLOODSPOT SPECIMENS

e First Samples should be taken on Day 5, where possible
(count DOB as Day 0);

e First Samples should be taken ‘irrespective of medical
condition, prematurity, or feeding status’;

e For congenital hypothyroidism, repeat test at 36 weeks (35
weeks and 7 days) equivalent gestation for premature babies,
where First Sample is taken prior to 36 weeks gestation;

e Where possible the First Sample should be taken prior to
planned transfusion;

e Post-transfusion repeats at 72 hours (for PKU, CHT, MCADD,
homocystinuria and tyrosinaemia).

“Repeat samples requested because of poor quality cause
delay in identification and treatment of screen positive babies,
anxiety to parents, distress to babies and wastes healthcare
resources.”

“A good quality bloodspot sample is one that is taken at the
right time, contains sufficient blood to perform all tests, is
despatched to the laboratory in a timely manner and has not
been contaminated.”

Figure 1

O

a) b) C)
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Avoidable repeat tests include samples taken:

e Too young (on or before Day 4);

e Too soon after blood transfusion, i.e. less than 72 hrs after
transfusion;

Unsuitable specimens e.g. where the: -

— bloodspot specimen is contaminated with urine or faeces;*

— bloodspot specimen has been over-layered (see Figure 1, b));
— bloodspot card that has gone past expiry;

— bloodspot card does not contain full information; or,

— transit time of the bloodspot card is in excess of 14 days.

Insufficient specimens, i.e. 4 bloodspots have not soaked
through to the back of the card.

Avoidable repeats accounted for 1.9% (approximately 400) of all
bloodspot samples tested in Northern Ireland during 2007/8.

* CLEAN THE HEEL BY WASHING THOROUGHLY WITH PLAIN
WATER OR DISINFECTING WITH AN ALCOHOL SWAB FOR 30
SECONDS. THE HEEL SHOULD BE ALLOWED TO AIR DRY
BEFORE TAKING THE SAMPLE.

Refer to full UK Bloodspot Guidance on taking bloodspot samples
at:

http://www.newbornbloodspot.screening.nhs.uk/download/FullGuide
line_website010208.pdf
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

4. DESPATCH OF BLOODSPOT CARDS

e Ensure that all details have been completed on the bloodspot
card;

e Allow spots to air dry away from direct sunlight or heat
before placing in glassine envelope (professionals taking tests
should allow between 1-3 hours for air drying and may use
disposable trays (1 per bloodspot card) to retain samples
during the drying process);

e Place glassine envelope in the yellow prepaid addressed
‘bloodspot screening’ envelope;

e Despatch card within 24 hours of sample being taken, ideally
on the same day, using Royal Mail (directly into the post
box) or an established Trust ‘blood run’;

e DO NOT USE internal mail to access Royal Mail or Trust
‘blood run’;

e Record the date that the sample is despatched along with the
date taken in the professional record;

e Trusts to ensure that Contingency Arrangements are
documented for implementation in the event of Royal Mall
postal industrial action.

PLEASE NOTE THAT DELAY IN TRANSPORTATION, i.e.
WHERE A SAMPLE TAKES >14 DAYS TO REACH
LABORATORY FROM DATE TAKEN, WILL ALWAYS REQUIRE
THE SAMPLE TO BE REPEATED (‘REPEAT UNSUITABLE)

LABORATORY WILL ALSO REQUEST A ‘REPEAT
UNSUITABLE' WHERE THE DATE OF SPECIMEN HAS BEEN
OMITTED FROM A BLOODSPOT CARD RECEIVED.

ALWAYS RECORD THE DATE OF SPECIMEN IN BOTH THE
PROFESSIONAL RECORD AND PAGE 18 OF THE PCHR.

IT IS ALSO CONSIDERED GOOD PRACTICE TO RECORD THE
DATE THAT A SAMPLE IS DESPATCHED TO THE
LABORATORY AS WELL AS THE METHOD OF DESPATCH IN
PROFESSIONAL RECORDS.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

5. BLOODSPOT REPEAT TESTING PROTOCOL

Repeat and second samples should be taken within 72 hours of
the laboratory request or date as specific by laboratory.

Preterm CHT samples should be taken within 72 hours of child
reaching 36 weeks (35 weeks and 7 days) equivalent gestation

Repeat CF Inconclusive samples should be taken between Day
21 and 28 in consultation with the laboratory;

Two full bloodspot circles should be filled where the laboratory
has requested that a single test is repeated, e.g. ‘Repeat — CF
Inconclusive’ or ‘Repeat — PKU Borderline’, otherwise all four
bloodspot circles should be filled.

All Trusts in Northern Ireland should have a documented protocol
which identifies responsibility for taking repeat and second
samples for babies up to the age of 1 year;

All staff involved in the screening programme (including
laboratory services) need to be aware of this protocol (Appendix
3 — your Trust’s local protocol for repeat and second sample
requests, should be available for handout at your training
session);

Screening pathways within local protocols should describe how
repeat and second sample requests are communicated to ensure
urgent action;

The reason for repeat and second samples should be clearly
stated in all communication;

The reason for the repeat/second sample should be explained to
parents along with details of how and when they will receive the
result, i.e. in approximately 2 weeks from date that the repeat
test is taken.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

6. COMMUNICATING BLOODSPOT SCREENING RESULTS TO
PARENTS

The words ‘positive’ and ‘negative’ should be avoided when
advising of results, as they can be confusing for parents. Itis
preferable to explain that ‘screening suggests that the baby
does not have any of the conditions’ or ‘screening suggests
that the baby has one of the conditions’.

In line with UK Bloodspot Screening Programme Centre
Revised Standards new status codes for reporting results will
be introduced for all babies tested from 3" August 2009 (please
see Appendix 4 for list of new status codes).

Results should be given to parents as follows:
e Thereis no cause for concern — no disorders are suspected

Health visitors should provide feedback to parents by the 8-week
examination contact. A copy of the results should be inserted into
the PCHR (after page 18, see Appendix 2) at this time.

Parents should be reminded that screening tests are not 100%
accurate and that if they have any concerns about their baby’s
health that they should speak to their GP.

The only exception to the guideline above is when a Repeat IRT
Day 21 test has been requested because the previous result was
‘Repeat — CF Inconclusive’. In these circumstances parents may be
anxious about the result, and should be advised at the time of the
test that they will be informed of results in approximately two weeks.

For this reason the biochemistry laboratory will contact the person
with responsibility in the Trust (see Appendix 3) by telephone, to
advise when a result is ‘CF — not suspected’. The person with
responsibility should ensure that telephone contact is made with the
parent as soon as possible to advise of the result.

N.B. Following repeat testing, where a baby is thought to be
affected by one of the conditions or requires further
investigation by specialist clinical services, parents will be
advised according to the Clinical Referral Protocols (see pages
19 for MCADD Clinical Referral Protocol and page 26 for CF
screening Clinical Referral/Management Pathway).

Revised Final Version 1° April 2009 PAGE 13



e A baby is thought to be affected by one of the conditions

Results should always be provided by a well informed health
professional in person, or if not possible, by phone and followed up
In person as soon as possible.

General practitioners are responsible for making first contact with
parents where MCADD, PKU, homocystinuria, tyrosinaemia or CHT
Is suspected or requires further investigation by specialist clinical
services. The specialist clinical service involved will contact the GP
and provide guidance and relevant information to be shared with the
parent in advance of this first contact being made by the GP.

Health visitors are responsible for making contact with parents
where high and low likelihood CF screening results require further
investigation at the Paediatric CF Service’s clinic. The Paediatric
CF Service will contact the family health visitor and provide
comprehensive guidance and the relevant information to be shared
with the parent in advance of this first contact being made by the
HV.

Parents of babies thought to be affected, or requiring further
investigation for PKU, homocystinuria, tyrosinaemia, CHT, CF or
MCADD will usually be given an appointment to attend clinical
services within 24 hours.

The new ‘MCADD is suspected’ parental information leaflet
(Appendix 5) will be given to the family by the GP at the first
contact made within 24 hours of screening test result.

The new ‘Cystic fibrosis is suspected’ and ‘Carrier of cystic
fibrosis gene’ parental information leaflets (Appendices 6 and
7) will be given to the family by the Paediatric CF Specialist at
the CF clinic, as appropriate.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

7. WHAT IS MCADD?

MCADD is a rare inherited disease that results from the lack of an
enzyme required to metabolise fat into energy. Complications arise
when the affected child has long periods between meals or fasts,
requiring the body to use its own fat reserves to produce energy.
These fats are normally broken down into fatty acids, which are
themselves broken down into shorter lengths (“chain lengths”), each
step producing energy. Children with MCADD can break down fat to
some extent but cannot do this very fast. There is a hold-up at the
medium chain length step due to the lack of the correct enzyme. If
the child needs to break down fats fast, the banked up medium
chain fats form toxic substances which can lead to serious life
threatening symptoms and even death.

How common is MCADD deficiency?

MCADD was first described in 1982. Because it has only recently
been recognised, many people, including health professionals, have
not heard of it.

MCADD is a rare autosomal recessive genetic disorder. It is thought
that around 1 in 40 and 1 in 80 healthy people are carriers of
MCADD and do not have any symptoms. However, if both parents
are ‘carriers’ of MCADD, they will have a 1 in 4 chance of having an
affected child with each pregnancy.

Studies have indicated that 1 out of every 10,000 to 20,000 children
born in the UK have MCADD. Fewer than this are diagnosed and it
seems likely that some babies with MCADD will never have any
symptoms. Unfortunately it is not possible to predict which babies
will develop symptoms, and because the problems can be very
serious and even fatal, it is vital to prevent these.

What are the signs and symptoms of MCADD?

MCADD causes no apparent symptoms at birth, but symptoms can
occur very quickly in infants who are not feeding well or are unwell
with an intercurrent infection. If this occurs, babies may become
drowsy or lethargic, vomit, have seizures or lapse into coma. If the
child becomes unwell for any reason it is essential that the parents
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seek hospital medical attention immediately. Long term
consequences of MCADD include developmental and behavioural
disabilities, chronic muscle weakness, cerebral palsy and failure to
thrive.

When does MCADD cause problems?

Children have higher energy requirements than adults, mostly
because they are continually growing. To provide this energy our
body usually uses up the glucose which was contained in our last
meal. This lasts for about 4 hours, after which we then start using
stored glucose (glycogen) from the liver. Once that is used, the
body will begin to use stored fat. Children will start to use stored fat
after about 8 hours of fasting whereas adults will do so after about
24 hours.

Children with MCADD cannot break down stored fat fast enough to
provide an alternative source of energy and so they rely on glucose
which then gets used up. Children with MCADD usually have
hypoglycaemia if they fast for any length of time. This can cause fits
and the child may go into a coma. The coma is partly due to the
hypoglycaemia and partly due to the build up of toxins from the
medium chain fatty acids which cannot be broken down. However,
children with MCADD are perfectly well so long as they are able to
eat regularly.

The main problem for these children occurs when they have an
intercurrent infection or illness, particularly if there is vomiting,
diarrhoea or a sore throat (which will make small children reluctant
to eat or drink). The body also requires increased energy to fight off
the virus and so children need to eat more often under these
conditions, particularly if they have a high temperature.

Most acute clinical presentations of MCADD occur in the first 2
years of life.

What is the treatment for MCADD?

The main focus of treatment for this condition is to prevent a
‘metabolic crisis’ from occurring. Therefore, treatment for the
disorder requires close monitoring of the child to determine ‘safe’
time periods between meals, and following a strict feeding schedule.
If the child becomes unwell or vomits, or is unusually drowsy,
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glucose supplements must be given to the child. They must also be
seen urgently by a clinician who understands the condition.

Although there is no cure for MCADD, with early detection and
monitoring, children diagnosed with MCADD can lead normal lives
particularly as the ‘safe’ time between meals increases as they grow
older.

Where can | get more information?

CLIMB - Children Living with Inherited Metabolic Diseases, is a
support group for parents and health professionals. They can be
contacted via their website:-

www.climb.org.uk or by telephoning 0800 652 3181.

Please see Appendices 8 and 9, which are letters provided to
GPs and parents (for the information of health professionals in
A&E and hospitals) by the MCADD Team at time of presumptive
positive diagnosis.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

8. Northern Ireland MCADD Screening Protocol

Routine newhorn screening dried blood spot samples:
Underivatised MRM
Octanoylcarnitine (C8)

l

Yes C8 = 0.40umollL No
(Al

Re-testin C8 = 0.50umolL No Presumptive Negative
duplicate [B, C]' Mean [A, B, C] No further action

Yes

Presumptive Positive
MCADD
Referral to designated
clinician?

See
MCADD
diagnostic protocol

VIf insufficient blood to re-test, but raised initial C8, treat as presumptive positive.
2 Provide clinician with full acyl carnitine scan (on eluate and / or derivatised) as soon as possible.
See Laboratory handbook section 6.2 for further guidance.
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NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
MCADD AND REVISED CF SCREENING IMPLEMENTATION

9. NORTHERN IRELAND MCADD CLINICAL REFERRAL AND CLINICAL
MANAGEMENT PROTOCOL *
Presumptive positive — MCADD**

LABORATORY RESPONSIBILITIES

On same day (as report is available in laboratory)"
. notify MCADD Metabolic Specialist (Consultant or Specialist Registrar) by telephone and in hard copy;
. notify ‘MCADD suspected’ result to CHS (in duplicate).

v

MCADD METABOLIC SPECIALIST RESPONSIBILITIES
On same day (as notified by Laboratory)
e arrange ‘first review’ appointment (to take place within 24 hrs);
 contact GP by phone to advise of screening result and request GP to make appropriate face to face contact
with the family that day;
- fax/email the following information to GP: GP letter®, ‘MCADD is suspected’ leaflet’, A&E letter®, contact
details for MCADD specialist team and appointment time and location;
. request GP to give the above information (except GP letter) when first family contact is made.

GP RESPONSIBILITIES
On same day (as contacted by MCADD Metabolic Specialist)
. make Face to Face contact with family to inform them of presumptive positive screening result;
. provide hard copies of above information to family;
e establish if family will be able to attend the First Review contact, as appointed,;
«  contact MCADD Metabolic Specialist to advise that contact has taken place and advise of the outcome of
appointment offer.
v

MCADD METABOLIC SPECIALIST RESPONSIBILITIES
First Review by MCADD Metabolic Team face to face — within 24 hours of screening result
. obtain consent for DNA testing;
* take diagnostic samples; ***
. provide Dietetic review/emergency regimen (ER) teaching;
. Metabolic Specialist to ensure:
- Family has received: MCADD metabolic specialist team contact details, A&E letter, appropriate
dietary and ER guidelines
- Letters have been sent to GP, local paediatrician, local dietitian, as necessary;
. provide appointment time and location for 1% Follow-Up Visit.

v

1*' follow up visit —

within 5 working days of 1° face to face review

e  Clinical review and results:
Octanoylcarnitine (C8), qual urine organic acid (UOA), 985A>G
mutation analysis

e Arrange sibling screening if MCADD confirmed****

. If diagnosis not confirmed — see diagnostic protocol***

e  Advise re need for early screening of future babies.

MCADD
CONFIRMED?®

2" follow up visit —
within 15 working days of 1% follow up visit
. Clinical review and results:-
Extended mutation screening, quantitative UOA.
e  Arrange sibling screening if MCADD confirmed ****
e  Advise re need for early screening of future babies.

\Z \ 4
Weaning follow up visit
P Dietetic and clinical review (weaning) at 4-6 mths of age.

MCADD

Yes v

Post-weaning follow up visit
Dietetic and clinical — post-weaning

CONFIRMED?

v

Further follow up visits as needed

No further action
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**

**

**

See MCADD Clinical Referral Guidelines and Standards for further details
(UK MCADD Laboratory Handbook — Appendix 10)
See MCADD Screening Protocol for details
(UK MCADD Laboratory Handbook — Appendix 2)
*  See MCADD Diagnostic Protocol for details
(UK MCADD Laboratory Handbook — Appendix 8)
**  See MCADD Sibling Protocol for details
(UK MCADD Laboratory Handbook — Appendix 3)

! As per UK standards and guidance (as at January 2009), the Biochemistry
laboratory operates both daily testing and result services Monday-Friday,
excluding statutory holidays.

Presumptive positive results identified on Fridays / before Bank Holidays (up to
3.30pm) are notified to the MCADD Metabolic Specialist and all efforts are
made to ensure that First Review with the family takes place the following day.

2 See Appendix 8 - N Ireland version Presumptive Positive MCADD Letter to
GP, which has been adapted from the UK MCADD Laboratory Handbook —
Appendix 6.

3 See Appendix 5 for ‘MCADD Is Suspected’ information leaflet for parents.

* See Appendix 9 - N Ireland version MCADD A&E Letter, which has been
adapted from UK MCADD Laboratory Handbook — Appendix 7.

> MCADD Metabolic Specialist to inform GP and Laboratory in writing when
diagnosis is confirmed. Laboratory to notify CHS of confirmed case. CHS to
record diagnosis on CHS, using ICD10 and provide hard copy of diagnostic
feedback to the family HV.
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10. NORTHERN IRELAND REVISED CYSTIC FIBROSIS
SCREENING PROGRAMME

CF screening, using the biochemical IRT test / Repeat IRT test
algorithm has been in operation in Northern Ireland since the early
eighties.

Revised CF Screening

Implementation of the revised CF screening programme, now
recommended by the UK Bloodspot Screening Programme Centre,
is being rolled out across the UK and this revised programme will be
introduced in Northern Ireland for screening tests received at the
biochemistry laboratory on/after 3™ August 2009 (see Transition
Policy, page 3).

Revised screening for cystic fibrosis provides a two-stepped
approach to screening using the Day 5 bloodspot sample.

Step 1 — the biochemical Day 5 IRT test
Step 2 — genetic analysis for CF mutations using panel testing
(0.5% of Day 5 samples tested)

Step 1 is carried out on all Day 5 samples. However, Step 2 is only
initiated where there is a raised IRT (>99.5" Centile) identified
during Step 1.

Those infants with Day 5 IRT results <99.5" Centile (Step 1) are
reported by the biochemistry laboratory as ‘CF not suspected’.

Of the 25,000 infants screened in Northern Ireland every year at
Day 5 for IRT (Step 1) it is anticipated that approximately 0.5%
(n~125) infants will require genetic analysis for CF mutations using
panel testing (Step 2).

Step 2 identifies presumptive positive CF infants early in the
process, following genetic CF mutation analysis, i.e. those with two
CF mutations (approximately 12/15 per year). These infants will be
reported as ‘CF suspected’ by the biochemistry laboratory and
referred to the Regional Paediatric CF Service within 24 hours of
the result being available at the laboratory (see CF Screening and
Clinical Referral and Clinical Management pathways, pages 25 and
26).
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Step 2 eliminates between 75 and 85 infants from further
investigation, i.e. where no mutations are identified and where Step
1 results are <99.9™ Centile. These infants are reported as ‘CF not
suspected’ by the biochemistry laboratory. The remaining infants
(approximately 30-35), who have either a significantly raised IRT
(>99.9" Centile) identified from Step 1 results and/or one CF
mutation identified during Step 2, require a Repeat IRT test at Day
21 (Day 21-28) and will be reported by the biochemistry laboratory
as ‘Repeat - CF inconclusive’. The biochemistry laboratory will
initiate a Repeat IRT request for these infants, according to local
Trust protocols for Repeat and 2™ Test Requests (see Appendix 3
for your Trust’s local protocol).

It will be possible to eliminate a small number of infants who do not
require clinical referral from Repeat IRT Day 21 results analysis, i.e.
where no mutations have been identified during Step 2 and where
the Repeat Day 21 IRT result is within normal ranges. The
biochemistry laboratory will report these infants as ‘CF not
suspected'.

The Repeat Day 21 IRT results, along with Step 1 and Step 2
results will inform the clinical referral of the remaining infants by the
biochemistry laboratory to the Regional Paediatric CF Services,
allowing them to identify High and Low Likelihood CF / Carrier
referrals.

Of the estimated 20-35 infants who require Repeat Day 21 IRT
testing annually, approximately 3 will subsequently be diagnosed
with cystic fibrosis (in addition to the 12/15 presumptive positive
cases identified from Day 5 two-step screening) and between 15-30
infants will be identified as healthy carriers of the CF gene (see
Figure 1).

Figure 1 — Outcomes of Day 5 (2-step) and Day 21 IRT Analysis

TWO STEP SCREENING DAY 5 OUTCOME

REFPEAT {CF Inconclusive)
IRT DAY 21 Mutations ldentified
OUTCOME 0 1
DAY 5 IRT >99.9th DAY 5 IRT >99.5th
CF not suspected Low Likelihood CF
< Cut-Off 2 {(4-5) (15-30)

Action: inform parent ASAP Action: refer to clinical service

High Likelihood CF High Likelihood CF
Cut-Off 2 (1) (2)

Action: refer to clinical service | Action: refer to clinical service

v
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Benefits of introducing CF Extended Screening

e CF diagnosis reached earlier in most cases
Presumptive positive CF cases, i.e. where two mutations
are identified, will be referred much earlier, allowing for
quicker clinical diagnosis. This will facilitate earlier
intervention and management of infants with cystic
fibrosis and obviously helps reduce parental anxiety
where babies are unwell.

e Reduces the number of repeat tests necessary
Currently there are around 250 repeat IRT tests carried
out because of raised Day 5 IRT results annually in
Northern Ireland. This number will reduce to around 20-
35 repeat tests per year thereby causing less anxiety for
parents and less distress to babies.
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11. NORTHERN IRELAND REVISED CF SCREENING ALGORITHM

| Day 5 biood spot samples: IRT |

Northern lreland

| {(n=~25,000)
| | 125 Protocol for
IRT =00 5" centile | [ 1RT =98 5" centile | Newborn Screening
, l for Cystic Fibrosis —
Report: CF not | DA analysis — 29/30 panel | Algonth m
suspected (21% January 2009)
[
Two CF mutations | One CF mutation | | Mo mutation detected | Mote: a very small number of CF infants
will not be identified through scresning
{IRT inaccurate in meconium ileus)
e (N~80/90)
v (n=12/73) (n~15/30) _— |\RT=ag.g" " (n~5/6)
Refer with presumptive — centile — .,| IRT on 2nd blood t
diagnosis of CF IRT on 2nd blood spot H"--x_ﬁ__ _,,.-r""} - on nl ood spot |
| | Mo | |
Av. > Cutoff 2 | | Av. <cutoffz | (n~75/85) | Av. = cCut-off 2 | Aav.<cuterrz |
+ + r h J
‘High likelihood’ ‘Low likelihood’ Report: CF not ‘High likelihood’ Feport: CF not
Clinical referral Advice, counselling suspected Clinical referral suspected
fn=2) (n=15:30) {n=1)
h v k. r
REFER TO REGIONAL PAEDIATRIC CYSTIC FIBROSIS SERVICES, RBEHSC

=) refares ro approximarte annual figures for Northern Ireland
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12. NORTHERN IRELAND REVISED CF SCREENING PATHWAY

Morthern Ireland Revised Cystic Fibrosis Screening Pathway 22/01/09

Biochemistry Lab:
= Contact Genetic Laboratory to request Panel
testing (by phone and in writing);

= Refemals batched Friday to Genetic Laboratory.
¥

DAY 5 IRT RESULT
> 99.5" CENTILE

Genetic Lab:
= Carry out DMNA analysis;

= Provide written feedback to Biochemistry

Biochemistry Laboratory assesses panel test results and actions as follows:

h.i{: mutation Laboratory {within S working days).
T One CF mutation
L = 4 Community Midwife':
a result = .
Two CF mutations ;g o e Yes | Biochemistry Lab: Contact parent to agree
. : "l « Contact CMW' to request repeat test — SppCRnet e
. = MNO CF Inconclusive taken (Day 21); = Explain why repeat is
Biochemistry Lal; — necessary and seek

= Report: 'Repeat — CF Inconclusive’ to

consent to carry out

- Motify Paediatric CF Biochemistry Lab: r—— =
4 T s CHS {in duplicate). =
Service within 24 Report: ‘CF not suspected’ | repeat test;
et e to CHS; > Take test,
laboratory; Report Repeat IRT Day 21 (<4 0 mutation, 2™ IRT 3 = mﬁl‘msuh‘:ill he
resuits of ‘CF not Av. < Cut-off 2 ] Biochemistry et
= Report ‘CF suspected’ to CMW ' by Lﬂhi_ : S e ey s
suspected” or “CF one’ - est repea
Carrier’ to CHS (in sk 0 mutation, 2™ IRT |__ ST weeks);
duplicate). — Ay, = Cut-off 2 | o e ga:‘l;daftepeat testto
Health ‘uf'lsmcr. I ) Repeat ory;
h. = Provide results 1 mutation, 2™ IRT !-E-— IRT result Record details of repeat
Eé‘j;aﬂm'ﬁ_'EEH Av. = Cut-off 2 [ along with test in professional and
: o : 1 ' canel PCHR records;
il « = Insert copy in = s
Mo further action losrp Py 1 mutation, 2™ IRT |_¢_ re::ii::tl? and Inform Parent of “CF not
r Y 7y Av.<Cutoff2 | mEGR: SR LR RenLES
b | e :
> —

*| CHS: Record results and send reports to HW.

' CMW or professional with responsibility for taking Repeat/2™ tests. 2 Laboratory to contact according to local Trust Protocels re Repeat and 2™ Test Reguesis.
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13. NORTHERN IRELAND REVISED CF SCREENING CLINICAL REFERRAL/ MANAGEMENT PATHWAY

M Ireland Cystic Fibrosis Clinical Referral / Management Pathway
For All Presumptive Positive CF, High and Low Likelihood CF Screening Test Results

Biochemistry Lab:

= Motify Pasdiatric
CF Service within
24 hours of result
being available at
laboratory;

= Report "CF
suspected’ or ‘“CF
Camier to CHS
{in duplicate).

0 mutation, 2™ IRT
Av. > Cut-off 2

1 mutation, 2™ IRT
Av. > Cut-off 2

1 mutation, 2™ IRT
Av. < Cut-off 2

|
2 CF mutations

Paediatric CF Service:

= Contact HV by
phone within 24
hours of notification
o discuss screening
test outcome.

=  Advise HV on how
information should
be shared with
parent;

= Provide written
notification,
Paediatric CF
Service contact
details, and date
and tme of
appointment at CF
Clinic to HW via
faxfemail.

= Write to GP advising

Health Visitor: 1.

Revised 25/03/09

Paediatric CF Service:

Make face to face -

contact with family;

Provide information =

as adwvised by CF

Semnvice; -

Frovide written
contact and
appointment
information to family;

Confirm contact has
been made and
clinical appointment

of clinical referral.
—

suitability with 2.
Faediatric CF -
Sernvice.

GP — -

* Presumptive Positive/High likelihood CF infants to be seen
by the Paediatric CF service within 5 working days of results
brecoming available at the hiochemistry laboratory.

Biochemistry Lab:

Motify CTHS of clinical
diagnosis.

** In some instances, where diagnostic testing is eguivocal, the
FPaediatric CF Service may offer further genetic testing to
inform clinical diagnosis and management.
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Presumptive Positive / High
Likelihood CF ™

Offer / cammy out Sweat Test
{according to UK guidelines);**
Provide parental information
leafiet as appropriate;

Discuss infant’s genetic fest
results;

Offer parents genetic testing
and take blood as requested;
Oifer frefer to Clinical Genetics
Service;

Feedbhack diagnosis to
Labs/GP.

Low Likelihood / Carrier CF
Offer / cammy out Sweat Test as
appropriate {(according to UK
guidelines);**

Frovide parental information
leaflet as appropriate;

Discuss infant’s genefic test
resulis;

Offer parents geneatic testing
and take blood as reguested;

Offer / refer to Clinical Genetics
Service as appropriate;

Feedback diagnosis to
Labs/iGP.
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14. NORTHERN IRELAND REVISED CF SCREENING MIDWIFERY AND HEALTH VISITING PATHWAY

NORTHERN IRELAND BLOODSPOT SCREENING PROGRAMME
REVISED C F SCREENING — COMMUNITY MIDWIFERY AND HEALTH VISITING SCREENING PATHWAY

DAY 5 - IRT'

BIOCHEMISTRY
LABORATORY  guuuasi

21** JAMUARY 2009

[~ ) refates ro approximare annual figures for Norchern Irefland.

GENETIC
LABORATORY

(r==125)

CF Not Suspected
v

Biochemistry Lab

ACTION:

= Reapori o CHS.

CHS ACTION:

» Record on CHS;

=  Send fo HY.

1
CF Inconclusive?
w

Bicchemistry Lab ACTION:

" Reguest Repeat — CF
Inconcluszive to professional
with responsibility (PWR)
for repeat / 2™ test **

Repeat Test Taker ACTION

- Inform parsent of
inconclusive result;

= Seek consent and take

DAY 21 - Repeat - Inconclusive IRT (n~30/35)

BIOCHEMISTRY
LABORATORY

—

CF Presumptive Positive
(n=12/15)

CF Not Suspected

Carrier / CF Low Likelihood

{n~15/30)

CF High Likelihood

,|, (N~5/6)

HV ACTION: repeat test; —— - L4
= [nform / confirm *  Advise re. repeat test result Paediatric CF Service ACTION:
result with availability {in approx 14 « Contact HY and advise on how information should be shared with parent;
parent; days, by telephone); = Provide written notification, Paediatric contact imformation and date and
= |nsert copy into *  Send sample to laboratory. fime of appointment at CF Clinic to HY by fax/email;
PCHR (after Bicchemistry Lab ACTION: = Motify GP of clinical refarral.
page 18], =  Contact PWR by phone I
where Repeat IRT Day 21 e —
result is ‘Mot suspected”. HW ACTION:
PWR ACTION: « Contact parent and advise re appointment;
s Report “CF Mot Suspected’ = Provide information to parent as specified by CF Service;
o parent. « Confirm with CF Services that contact has beaen made and appointment
Is suitable for parent.
' CF may be diagnosed before Day 5, e.g. in meconium ileus.
Comrmunication must be clear arcund repeat requesis as repeat may be requested for reason other than TF mconclusive, e.g. Repeat IRT Insufficient

Laboratony contact should be made with PWR for repeat testing, who will contact Repeat Test Taker via local pathways, according to each Trust's Repeat and 2™ Test Protocol

A pas
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15. NORTHERN IRELAND BLOODSPOT FAILSAFE PROTOCOL

Weekly Failsafe Reports are produced for follow-up, according to local
protocols, within each of the Child Health System (CHS) areas.

Those responsible for follow-up should ensure that the screening process is
‘fast-tracked’ and the sample taken within 48-72 hours of notification and
despatched to the laboratory.

Report 1
Incomplete Screening Test Results For Born In Babies

This report will look for live babies born to resident mothers, aged between 11
days and 1 year of age, with one or more outstanding results for the following
conditions and includes those babies in the repeat process:

- phenylketonuria (PKU)

- congenital hypothyroidism (CHT)

- medium chain acyl CoA dehydrogenase deficiency (MCADD)
- homocystinuria

- cystic fibrosis (CF)

The laboratory validates the report and babies for whom samples have been
received by laboratory (at time of validation) will be excluded from the report
before it is distributed for follow-up.

The report will include babies who require investigation for Preterm CHT, born
at less than 36 weeks gestational age to residents at time of birth where latest
date of CHT test taken is less than 36 weeks equivalent gestational age (35
weeks and 7 days). This will always be calculated on Gestational Age by
Examination where provided and if different from Gestational Age by Date.

CHS is currently unable to calculate equivalent gestational age in weeks and
days with exact accuracy as gestational age is currently captured in weeks,
rounded down and not in weeks and days.

There is opportunity to report an infant born at 35 weeks +2 days and
appropriately tested at 36 weeks equivalent Gestational Age (on Day 5).

Therefore, there is a follow-up responsibility to establish precise age when
latest CHT test was taken and take action if further CHT test is required.
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Local protocols should identify clear pathways for failsafe follow-up of all babies
reported and should include feedback to CHS, where necessary, to suppress
appropriately tested infants from future reporting.

Report 2
Incomplete Screening Test Results For Movement In Babies

This report will look for live babies, aged between 11 days and 1 year of age,
who have moved into the CHS area with one or more outstanding results for the
following conditions and includes those babies in the repeat process:

- phenylketonuria (PKU)

- congenital hypothyroidism (CHT)

- medium chain acyl coA dehydrogenase deficiency (MCADD)
- cystic fibrosis (CF)

Babies with outstanding cystic fibrosis screening will only be reported for that
reason where they move into the area before they are 8 weeks old.

Unlike other UK countries screening for homocystinuria and tyrosinaemia is
offered as part of the Northern Ireland bloodspot screening programme.

Babies who move in to Northern Ireland with completed results for PKU, CHT,
MCADD and CF should not be offered homocystinuria or tyrosinaemia
screening and will not be reported for that reason in Failsafe.

Screening for homocystinuria and tyrosinaemia should only be offered, along
with other screening tests where there is no documented evidence of screening
results for PKU, CHT, MCADD or CF (under 8 weeks).

This report will also include the details of movement in babies requiring Preterm
CHT investigation (as described in Report 1).

Local protocols within Trusts should identify clear pathways for failsafe follow-
up of all babies reported and should include feedback to CHS, where
necessary, to suppress appropriately tested babies from future reporting.
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Appendices
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