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Chapter 1

Introduction

In March 1999, a working group was convened by Dr. Jim Kiely, Chief Medical
Officer, Department of Health and Children. Its brief was to “Examine and make
recommendations regarding the scientific validity, feasibility, the ethical
implications and possible implementation of a routine newborn screening
programme for Cystic Fibrosis in the Republic of Ireland”.

This working group produced a report 1, The Interim Report of the Working
Group on Newborn Cystic Fibrosis Screening in April 2000, that recommended;

“A newborn screening programme for Cystic Fibrosis in the Republic of
Ireland should be established.

The Department of Health and Children should establish a task group to
devise and plan a detailed mechanism for the implementation of the
newborn CF screening programme.

The successful implementation of this screening programme will be
contingent on ongoing agreement upon quality standards, treatment
protocols and the further development of specialist centres for the
management and treatment of CF. These should be reviewed by the task
group as part of the development of the implementation process.

The CF programme will be incorporated into the existing newborn
screening programme, building on existing laboratory expertise and
facilities, and expertise in genetic counselling. It is recommended that all
tests and reports from the newborn screening programme be processed at
one centre only.”

Following a request from Dr. Jim Kiely, the former Best Health for Children
Programme (now Programme of Action for Children) convened a working group
in January 2002, to “Establish the requirements in terms of structure,
organisation, services and resources to effectively implement a new-born
screening programme for Cystic Fibrosis”.

Epidemiology of Cystic Fibrosis

Cystic Fibrosis (CF) is an autosomal recessive disorder, which is caused by
mutations in the Cystic Fibrosis transmembrane conductance regulator (CFTR)
gene on the long arm of chromosome 7 2. This controls the electrochemical
balance between sodium absorption and chloride excretion 3. Approximately
1,000 mutations in the CFTR gene have been identified that vary according to
ethnic and geographical background. ∆F508 is the most frequent CF mutation
and accounts for approximately 70% of CF chromosomes world-wide 4. It is
estimated that approximately 72.5% of the Irish CF mutations are ∆F508 5.
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Clinical details

In Cystic Fibrosis, faulty regulation of salt and water passage across membranes
results in hyperviscosity of mucous secretions in the lungs, pancreas, intestines
and reproductive organs. This can cause pulmonary disease, pancreatic
insufficiency, nutritional deficiency and impaired reproductive function in both
sexes 6.  As the disease spectrum can be varied 7, a combination of clinical,
biochemical and genetic tests need to be used in its diagnosis.

CF is associated with considerable morbidity and high case fatality. Pulmonary
disease accounts for 90% of the mortality 2. Individuals with CF are increasingly
surviving to their fourth and fifth decade, thanks to a combination of antibiotic
therapy, physiotherapy, nutritional support with enzyme supplements and
specialist CF centres 8.

Incidence

The estimated incidence of CF in Caucasian populations is 0.25-5 per 10,000.
Birth prevalence ranges from 1 in 3,500 to 1 in 15,000 9.  In 1994, the prevalence
in the Republic of Ireland was estimated to be of the order of 1 in 3,475 with a
birth incidence of 1 in 1,461, a gene frequency of 2.6% and a carrier frequency of
5.2% (1 in 19 of the population) 5.  Approximately 30-40 children with CF are
born in the Republic of Ireland each year.  The 2002 annual report of the Cystic
Fibrosis Registry of Ireland 10 identified 1,092 individuals with a diagnosis of CF
in the Republic of Ireland.

Evidence for screening

The Interim Report of the Working Group on Newborn Cystic Fibrosis Screening
1 examined the evidence for newborn CF screening and concluded that it meets
most of the WHO criteria for screening for genetic disease 11. Short-term benefits
include;

 Early diagnosis leading to improved nutritional status.
 
 Less likelihood of incorrect diagnosis and inappropriate investigations.
 
 Reduction in in-patient hospital stays in first two years of life.
 
 Less reduction in lung function in comparison with unscreened CF

population.

There is no evidence that diagnosis through Newborn CF screening causes more
distress than diagnosis by conventional methods 6.  A CF newborn screening
programme provides a potentially cost saving alternative to the traditional
method of diagnosis 12.  On the other hand, newborn CF screening does not seem
to have a significant impact on reproductive decision making of most families13.
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Screening Tests

Two different types of test are generally used in CF screening, namely;
 Blood Immunoreactive trypsinogin (IRT) screening
 Genetic Testing

a) Blood Immunoreactive trypsinogen (IRT) screening.
 This test, using immunoassay methods, is based on the fact that a two to
threefold increase in immunoreactive trypsinogen (IRT) is noted in blood
from CF neonates compared with normal, (non-CF) infants. As the test
can be applied to dried blood spots, it is possible to integrate it into the
routine newborn screening programme for metabolic conditions14 15 16.  Its
usefulness is however limited to the neonatal period, as levels begin to fall
to normal within a few months of birth 17.

Internationally, false positive rates of 0.2-0.5% have been reported, as
have false negative rates of up to 10% when a single IRT test was used in
isolation to screen for CF in the late 1980s17.  Large scale mass screening
results published between 1988-91 reported false negative rates ranging
from 0.009-0.23% when a two stage double IRT approach was used17.
These figures are open to interpretation, depending to some extent on cut-
off values.  Reducing the cut-off point may decrease the false negative
rates, but lead to a rise in the false positive rate17.   Protocols using various
combinations of IRT testing have been evaluated having regard to
improving both the sensitivity and specificity of CF screening 14 18 19.

b) Genetic Testing
As Cystic Fibrosis is a genetic disorder, it can be diagnosed by testing for
the gene changes (mutations) that cause it.  The diagnosis of CF is made in
those found to have two disease-causing mutations. The primary purpose
of molecular genetic (DNA) testing incorporated in a neonatal IRT
screening programme for Cystic Fibrosis is to avoid the need for repeating
the IRT test, thus obviating unnecessary parental anxiety in the case of
false positives.

Screening protocol

The Interim Report of the Working Group on Newborn Cystic Fibrosis
Screening1 has proposed a two-tier, IRT/DNA analysis protocol. Advantages of
the IRT/ DNA protocol over IRT/ IRT protocol include improved positive
predictive value, reduction of false- positive infants, and more rapid diagnosis
with elimination of recall specimens 14.
Thus, the implications of establishing such a screening programme were explored
by the working group.
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IRT/ DNA screening protocol
Based on experience in other countries with screening programmes, the following
outcome from a two tier IRT/DNA screening programme is likely;

Given an annual birth rate of 50,000, if a cut off of a raised IRT included the top
0.5%, approximately 250 infants would screen positive. If the incidence of CF in
the Republic of Ireland is 1:1,500, and a carrier frequency of 1:19, 33 of these
infants would have CF and 40 would be carriers for the disorder. Extremely few
cases may be missed using these criteria. It is estimated that 0.2 cases per annum
will be missed by the DNA test depending on the panel of DNA markers used (see
below). These infants will not be offered a sweat test because no CF mutation will
have been detected. Thus, possibly one case every five years may not be detected,
using these criteria. (See flow chart, Pg. 10)

Molecular Genetic Testing
CF may be caused by a wide range of different mutations in the CFTR gene, but
only a small proportion of the known mutations are common in any given
population.  In the Irish population, the 10 most common mutations account for
about 92% of the CF population.
There are three possible outcomes of the molecular genetics test (Table 1.1):
• the detection of two mutations (Homozygous)
• one mutation (Heterozygous)
• no mutation

Table 1.1 Sensitivity of a molecular genetics test for 10 CF mutations
Mutations detected in
CF affected newbornsTest

Proportion of
CF

alleles detected 2 1 0
Ten CF

mutations
92% 84.7% 14.7% 0.6%

In individuals with two mutations detected, the diagnosis of CF is made.
Individuals in whom one mutation is detected are either healthy carriers or are
affected with CF caused by a second undetected mutation. These infants will be
referred for sweat testing to confirm their CF status.  Neonates with no CF
mutation detected will be classed as unlikely to have CF, and no further action
will be taken unless they subsequently develop symptoms suggestive of CF.  Since
this group of infants receives no further testing in the neonatal period, it is
essential that the most sensitive molecular genetics test possible is used, in order
to minimise false-negative results. The false negative rate for the DNA test is
0.6%, (i.e., approximately one case every 5 years would be missed).

Thus, as a consequence of newborn screening, children who are healthy carriers
for Cystic Fibrosis as well as children affected by Cystic Fibrosis will be
identified.  Healthy carriers are 2-3 fold over-represented amongst neonates with
raised IRT concentrations but less than 3% of all CF carriers born in the
Republic of Ireland each year will be identified through this screening
programme.  Detection of carriers is likely to lead to an increased public
awareness of Cystic Fibrosis.

Once the screening programme is established a gold standard regarding the
interval between first testing and confirmatory diagnosis needs to be set.
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CF
Unlikely

CF
Diagnosed

Neonatal Blood Spots

Not Raised

 IRT Test 50000

33.3

Raised 250
33.3

DNA Test 250
33.3

X = CF Mutation found
N = No mutation found

N/X 40

4.7
N/N 180

0.2

33.1
49965

0.2

ASSUMPTIONS:
Annual birth rate = approximately
50,000
Birth incidence of CF= 1 in 1,500
IRT Test Sensitivity = 100%
DNA Test Sensitivity = 99.4% (1 or 2
mutations found)
Sweat Test Sensitivity = approximately
100%
Enrichment for CF carriers in raised IRT
cohort = 3-fold
*Working Group is not recommending sweat
test for homozygotes but clinicians can
request it at their own discretion.

Samples

CF Cases

Outline of Proposed Scheme for Neonatal Screening for Cystic Fibrosis

X/X * 30

28.4

49750

0

Negative35.3

0

40
4.7

Sweat test

4.7
4.7

Positive

33.1

Babies Born 50000

33.3
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Chapter 2

Implementation of Newborn
screening testing

Information

Health promotion material for both parents and sample takers will need to be
developed and circulated to all staff involved in supporting parents during the
ante-natal and post-natal period.

Culturally appropriate materials will be developed in consultation with support
groups for Irish Travellers and other ethnic groups.

Consent

Written parental consent will be requested. Since the same newborn screening
card will also be used to test for all conditions currently included in the
National Newborn Screening Programme (NNSP), a new consent form will be
designed to reflect this.  Health information materials will need to be developed
in order to inform parents of the detail of the Cystic Fibrosis screening
programme and that screening for Cystic Fibrosis can potentially include genetic
testing.  Parents can then be given the joint outcome of the IRT and DNA test
quickly.  It is essential to ensure that introduction of this new screening procedure
will not in any way undermine the success of the existing NNSP.

Sample Collection

Heel-prick newborn screening samples, for the National Newborn Screening
Programme (NNSP) are collected when the infant is between 72-120 hours of age
20. Sample collection takes place either in the maternity unit of birth or in the
community, depending on local arrangement. Coverage is practically 100%,
largely owing to the commitment of personnel in the maternity hospitals and in
the community including domiciliary midwives.

Sample collectors will need to collect no additional blood, but should
endeavour, as at present, to collect an adequate sample in the manner prescribed
in the guidelines 20 produced by the National Newborn Screening Laboratory
(NNSL).

The existing newborn screening card (NSC), which may also be used for sample
collection for IRT, is currently being redesigned to comply with best international
practice and to accommodate space for recording of additional information.
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Liaison

The review of the National Newborn Screening Programme 21 (NNSP) has
identified the need for a clinical liaison officer to be appointed at the NNSL, to
liaise with maternity units and community care areas. In the case of the NNSP,
liaison is required to request repeat samples, organise retesting, and tracking and
following up on repeat test requests, in addition to arranging admission of cases
with positive results.  At present, this important but time-consuming function is
undertaken by the senior medical laboratory scientist (MLS) and by the Medical
Director.

On implementation of the Newborn CF screening programme, the liaison officer
would also be responsible for linking with the National Centre for Medical
Genetics and relevant medical practitioners, especially where a diagnosis of CF is
suspected or confirmed by screening.

IRT

IRT testing will be carried out at the National Newborn Screening Laboratory
(NNSL), at the Children’s University Hospital, Temple Street.
As outlined above a review of the National Newborn Screening Programme 21

(NNSP) has recently been conducted. It is essential that the recommendations
made in that review are adopted and implemented before the newborn CF
screening programme is started. The review recommends provision of additional
resources to support the NNSP. Once in place, these resources will facilitate
delivery of the CF screening programme in the NNSL. The resource requirements
and estimated costs are set out in Appendix 1a.

Molecular Genetic Testing

Genetic Testing for CF will be carried out at the National Centre for Medical
Genetics (NCMG) at Our Lady’s Hospital, Crumlin. The proposed screening
protocol mandates molecular genetic testing for all neonates in the top 0.5% of
IRT results.
Punches from the NSC (heel-prick) will be passed to the NCMG from the NNSL
in weekly batches, with an expected time to reporting of 7 days maximum.

Current CF testing technology in use at the National Centre for Medical Genetics
(NCMG) is an “in-house” kit adapted from published methodology. This is not
well suited to the rapid turnaround times demanded in a screening programme, as
it requires much optimisation and maintenance. It may also have
patenting/licensing issues and issues involving compliance with EU standards
(“CE marking”) as a result of the EU Directive on in-vitro diagnostic devices 22,
which comes into force in December 2003.

The Molecular Genetics Laboratory at the NCMG will evaluate the various test
kits commercially available in the initial stages of the screening project, with a
view to identifying the most suitable kit for the programme. Ideally, a kit
customised by the manufacturer to maximise sensitivity in the Irish population
will be used.
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The costs of genetic testing are split approximately evenly between personnel and
other costs. A full-time Clinical Scientist will be required to run the assays, write
reports and oversee the scheme. The bulk of the consumables costs will be
accounted for by CF testing kits, estimated at e50 per test.  The number of
newborn screening cards to be tested each year is expected to be approximately
250. Each “positive” result (one or two mutations found) is expected to lead to at
least two requests for carrier testing (i.e. from both parents). Allowing for the
control samples run with each batch, repeat tests and quality assurance testing,
the total number of tests generated by the programme is estimated to be in the
order of 600 per annum.  The estimated costs of Genetic Testing are outlined in
appendix 1b.

There will be effectively four possible outcomes for new-borns screened for CF.

1. The majority of new-borns (99.5%) will have normal IRT tests. No further
action is taken and no further contact is made with the family.

2. New-borns with a raised IRT will be tested for a series of common CF
mutations, and none is found. In this case, the likelihood of CF is small, and
the family is not contacted.

3. Two CF mutations are found, making the diagnosis of CF.  Results from
genetic testing at the NCMG will be communicated to the Liaison Officer in
Children’s University Hospital, Temple St. who will be responsible for
contacting the local Paediatrician, or GP (in the case of domiciliary deliveries),
involved in the care of the child. The liaison officer will advise the relevant
doctor of the diagnosis and will also send him/her a detailed information sheet
concerning CF and CF screening.  The paediatrician/GP will meet with the
family to discuss the results, and arrange for further assessment and follow up
at one of the designated CF centres.

4. An infant is found to have one CF mutation. The family is contacted as
described in number 3 above and a sweat test arranged at a CF centre. An
abnormal sweat test would then confirm a diagnosis of CF, in the presence of
a combination of one known CF mutation, and one unknown CF mutation.
Conversely, a normal sweat test would indicate that a newborn is likely to be
a healthy CF carrier.

Genetic Counselling

After the third and fourth scenarios above are complete, a new-born’s status with
regard to CF is clarified. However, the finding of one or two CF mutations in a
baby can have implications for the child’s parents. If the child has CF, then both
parents will be carriers. If the child is a healthy carrier of only one CF mutation,
then at least one parent will carry a CF gene.

Once the child’s CF status is clarified, the CF physician can then offer the parents
the opportunity to meet with a genetic counsellor, to discuss the implications of
the child’s CF status for themselves and their extended family. The parents may
or may not wish to pursue such a meeting, and such a meeting is not a
prerequisite of CF newborn screening.
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If parents wish to meet a genetic counsellor, they can be seen at their local
genetics clinic (presently held in Dublin, Cork, Galway and Limerick). At the
consultation, a genetic counsellor will ascertain the parents’ agenda, then
document a family tree, explain the genetic basis of Cystic Fibrosis, and explain
the implications of genetic testing for CF. The counsellor will then explore with
the parents how they would cope with new genetic information, and how such
information might influence their future plans and attitudes. During the
consultation, the counsellor will discuss the fact that genetic tests can sometimes
introduce unexpected information, including the possibility of mispaternity, and
the counsellor will discuss with the parents how they might cope with such
unexpected information. The parents can then make an informed decision
regarding carrier testing.

Cascade screening

Cascade CF carrier screening is not part of a newborn screening programme for
CF, but is part of the normal activity of the National Centre for Medical Genetics
(NCMG).  This is likely to be increased as a consequence of the affected and
carrier children identified in the course of the newborn screening programme.
Where a person is found to carry a CF mutation, other family members may also
carry a CF gene, and may or may not wish to find out. Once testing confirms the
carrier status of an individual, the carrier will be offered a letter, which they can
distribute among their family if they wish. This will explain the possibility of
other family members being carriers of CF also. They will be advised to contact
their local/nearest Genetic service. Genetics centres will not actively contact other
family members, but will see family members who themselves wish to determine
their own CF status. Carrier testing and cascade screening, like all genetic testing,
are entirely voluntary and consented to by the individual. Since the legal age of
consent is 16, carrier testing is not offered to children under the age of 16. There
is no upper age limit for carrier testing.

Due to the large number of carrier tests which the programme is expected to
generate, a full-time Genetic Counsellor will be required at the National Centre
for Medical Genetics (NCMG).

Sweat testing

The sweat test is based on the fact that stimulated sweat of CF patients contains
elevated levels of sodium and chloride ions. The sweat test consists of three
phases, namely: stimulation of sweat glands using pilocarpine iontophoresis,
collection of sweat onto filter paper or using Wescor Macroduct and subsequent
quantitative analysis of Chloride in the sweat, or the measurement of sweat
conductivity. Sweat tests are not usually carried out on infants less than six weeks
old to minimise possible failure in collecting sufficient sweat, with the consequent
need to repeat the test 23.
The test is time consuming and should only be performed by trained personnel.
Thus, it is not suitable for mass routine screening, but rather for definitive
diagnosis in infants who are positive on initial screening or in whom the diagnosis
of CF is suspected clinically. The sweat test is not a screening test. It is a
diagnostic test used to confirm the diagnosis particularly when a single mutation
has been identified.
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Chloride concentrations are elevated in the vast majority of patients with CF. The
analysis of sweat for increased electrolyte concentration is used to confirm the
diagnosis of CF. According to the suggested protocol for the newborn CF
screening programme, infants who are found to have one CF mutation on genetic
screening will be referred for sweat testing. Infants with two CF mutations will
not be referred for sweat testing through the screening programme, as the
presence of two mutations is deemed to be diagnostic. Clinicians may of course
refer such infants for sweat testing at their own discretion.

The working group recommends that for such tests, sweat Chloride should be
measured rather than sweat conductivity, as the conductivity method has yet to
be recommended and adopted by the CF associations in the US and UK24.

Reference Intervals

Normal: Chloride <40 mmol/L
Borderline: Chloride 40-60mmol/L
Positive: Chloride >60 mmol/L

Diagnostic sweat testing is currently being carried out at a number of centres
throughout the country. In order to maintain quality assurance, sweats tests
performed as part of the newborn CF screening programme should be performed
in laboratories associated with designated CF centres.

Being the principal CF referral centres, it is to be anticipated that there will be an
increased requirement on the CF services at Our Lady’s Hospital for Sick
Children, Crumlin, the Children’s University Hospital, Temple Street and
National Childrens’ Hospital, Tallaght to provide additional Sweat Testing at
least in the foreseeable future. Additional resources may also be required at the
University College Hospital, Galway and Waterford Regional Hospital where
sweat testing currently uses the conductivity method. Furthermore, clinicians may
refer older siblings of newly diagnosed CF babies for screening. Hence, additional
staffing will be required in each unit.  It is recommended that an additional 0.5
WTE sweat test technician be employed at each of these five units.
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Chapter 3

Clinical follow-up

Introduction

As previously outlined, one of the recommendations included in the report of the
working group on newborn Cystic Fibrosis screening, April 2000 1, stated, "the
successful implementation of the screening programme will be contingent on
ongoing agreement upon quality standards, treatment protocols and the further
development of specialist centres for the management and treatment of CF. These
should be reviewed by the task force as part of the development of the
implementation process."

This recommendation arose from the conclusion of the group: "children
diagnosed with CF following screening must be referred to specialist centres so as
to ensure optimal quality of care and improve clinical outcomes”. This is
supported by a two-centre study 25 in Cambridge and Manchester, which
examined the effect on clinical outcome of managing CF at specialised CF centres,
compared to non-specialised centres. Their study provides the first direct evidence
that the management of CF in specialised CF centres results in significantly
improved nutritional and pulmonary outcomes. In addition, shared care protocols
should be implemented in association with these centres in keeping with
recognised Best Practice guidelines as set out in the report published by the UK
CF Trust 26.

Existing Situation in Ireland

Paediatric services for Cystic Fibrosis in the Republic of Ireland were described in
the report, "Policy on Paediatric Care" published by the Cystic Fibrosis
Association of Ireland in May 1999 27. The hospital distribution of CF Patients in
ROI is also outlined in the CF Registry Annual report, 2002 10. (see Appendix 2).
The current position is that Paediatric CF clinics, with caseloads of 40 to 150 plus
patients are held at seven centres, namely;

 Our Lady's Hospital for Sick Children, Crumlin,
 
 National Children's Hospital, Tallaght,
 
 University College Hospital, Cork,
 
 Mid-Western Regional Hospital, Limerick,
 
 The Children's University Hospital Temple Street,
 
 Waterford Regional Hospital,
 
 University College Hospital, Galway.
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Fewer than 40 patients are catered for at units in Drogheda, Castlebar, Sligo and
Tralee.  Arrangements for the care of the small numbers of children with CF
attending Letterkenny, Cavan, Portlaoise, Clonmel, Kilkenny, Mullingar and
Ballinasloe are not described in the report 10. Staffing arrangements at the various
centres are not described, in particular, consultant sessions, specialist nurse
provision, physiotherapy and dietetic input, and NCHD support10.

The policy advocates a CF national shared care "network" indicating that most
care should be locally based but that there would be joint clinics held with a
paediatric CF centre (not stipulated) bi-annually. This network remains, however,
largely aspirational.

Responses to the questionnaire circulated by this group recently confirmed
specialist care for children with CF being given at 19 different centres. None of
these meets the staffing guidelines circulated by the Cystic Fibrosis Trust26.

Services for Adolescents/Adults

The National Centre for adults with CF is at St. Vincent's University Hospital
which has a patient population of over 280. Services for adults are also provided
at Beaumont Hospital. A consultant respiratory physician in Cork has a special
interest in Cystic Fibrosis and shares the service with a paediatrician who also has
a special interest in respiratory disease. Similarly, chest physicians at Limerick
and Galway have taken on the care of some young adults with Cystic Fibrosis.
With the exception of St. Vincent's Hospital and Beaumont, there have been no
appointments, at consultant level, of adult respiratory physicians with a special
interest in adolescent/ adult Cystic Fibrosis.

The past 20 years has seen a major demographic shift in the population with
Cystic Fibrosis.  As survival increases, the average age of patients has increased.
As therapy has advanced, the major clinical challenge is now in dealing with late
adolescence and adulthood given the progressive nature of the pulmonary
disorder, and the increased risk of development of extra pulmonary complications
with advancing age 27. The median survival of North American adults with CF in
1969 was 14 years and in 1998 was 32 years. The median age of survival with
Cystic Fibrosis in the Republic of Ireland is currently estimated to be 27 years28.
More definitive data should become available in time, from the recently
established Cystic Fibrosis registry. In contrast, in Northern Ireland, where
services are based in one centre and where neonatal screening has been in place
for over 15 years, the median age of survival is 32 years.

It is likely that in Ireland, within 10 years, Cystic Fibrosis will predominantly be
an "adult" condition so that provision of specialist CF services for adults assumes
increasing urgency.
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Chapter 4

Options for the Development of
the CF Service Nation-wide

Development of services for patients with CF should focus not just on children
(including those detected by screening) but increasingly on their future as adults.
The working group agreed that some centralisation of care is necessary so that
the teams treating CF have sufficient throughput to develop and maintain
expertise, to carry out meaningful research into new treatments, to engage in
audit of results, and to collaborate in international multi-centre studies.
Centralising patient care also improves the likelihood of a sufficient critical mass
to justify support staff in allied health care disciplines, and to develop liaisons
with other specialities particularly radiology, microbiology, surgery, anaesthesia,
gastroenterology and endocrinology.

Disadvantages involved with centralising patient care include the risk of cross-
infection and the inconvenience caused to patients who need to travel long
distances to centres. The risk of cross- infection can be minimised by making
every effort to segregate these newly diagnosed babies from older patients who
are colonised with Pseudomonas.

The three possible options for the development of CF services that the Working
Group considered were:

1. A centralised policy of care exists in Denmark whereby all children and adults
with CF attend a single clinic for all of their care.  This would entail
considerable travel and the benefits of this approach have not been clearly
established.  A total patient population of 1,100 is excessive for a single
centre.

2. The existing network of paediatric CF services could be linked up on a
geographic basis with pooling of resources to service the total patient group
moving eventually to the development of local and regional services for
adolescents and adults.  This could be organised on the basis of linked
paediatric and adult services in North and South Dublin with further services
at Cork, Waterford, Galway and Limerick.  The services in North Dublin
could provide outreach clinics for the North Eastern Health Board, those on
the south side for the Midland Health Board, the service in Waterford for the
South Eastern Health Board and those for Cork to the Southern Health
Board.  Because of its geographical isolation, patients in Donegal might more
usefully develop an association with the existing centre in Belfast or the centre
in Derry which is being developed. On the basis of this shared care model, it is
envisaged that all of these more centralised clinics would each have at least
100 CF patients (adult/ children), and thus meet the criterion of the UK Cystic
Fibrosis Trust26 for a specialist CF centre. The centre at Galway could provide
outreach services for the Western Health Board and parts of the North
Western and Mid Western Health Board areas.  A centre in Limerick could
provide services for the Mid Western and parts of the Southern Health Board.
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The UK Cystic Fibrosis Trust 26 recommends that each specialist centre would
require a patient throughput of at least 100 CF clients.  This smaller number
of dedicated centres should be fully resourced to provide outreach and shared
care for the hospitals within their local network. The existing network of
paediatric care for Cystic Fibrosis has evolved over the past 20 years where, in
most centres, care of children with Cystic Fibrosis is restricted to only one
member of the consultant staff.  The expertise that has been developed over
this time would continue to be utilised in providing local services and liasing
with regional centres.

3. The third option is continuance of the current network of care.  Evidence
from international literature suggests that fragmented care is not optimal. In
the Republic of Ireland, it is clear that current services are under resourced,
and that survival statistics could be improved.

Having reviewed the existing situation, the available evidence, and the potential
impact of newborn screening, the Working Group agreed that the best plan
would be Option 2, outlined above. Unless specialist CF centres are properly
resourced and staffed, the potential benefits of newborn screening could well be
lost. Babies detected on screening should be referred to a well resourced,
specialised centre for initial assessment and management. Ongoing care could
then be shared between the regional and local services.
The existing arrangement, whereby CF patients requiring specialised procedures
are referred to one of the Dublin CF paediatric centres could continue.

The Working Group recommends that there should be seven specialist CF centres
as listed below:

 Our Lady’s Hospital for Sick Children, Crumlin
 National Children’s Hospital, Tallaght,
 Children’s University Hospital, Temple Street
 University College Hospital, Cork
 Mid-Western Regional Hospital, Limerick
 Waterford Regional Hospital,
 University College Hospital, Galway.

Staffing Requirements

Staffing requirements have been developed by a number of working groups and
committees 26 29 under the aegis of the U.K. CF Trust and have been accepted as
representing the expert opinion. The requirements vary depending on the ages of
the patients, the severity of their condition and the amount of shared care and
community support that a Specialist CF Centre provides. The numbers may have
to be increased where there is a constant higher proportion of very unwell
patients with more highly complex needs.

The working group is aware that the CFAI is currently carrying out a review of
clinical CF services in Ireland with plans to make a detailed submission to the
Department of Health and Children in the near future. Since that report will
address staffing levels for specialist centres, it is not appropriate for discussion
in this report.
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There are over 1,100 patients with Cystic Fibrosis in Ireland. Approximately 700
of these are under 16 and 400 are in the adolescent/adult group. If the service
framework outlined under Option 2 is accepted, all of these patients will have an
affiliation with a specialist centre. It will take some time for patterns to be
established but one could estimate that there will be approximately 530
paediatric and adult patients in the south Dublin service combined between the
NCH Tallaght, Our Lady’s Hospital Crumlin, and St. Vincent’s Hospital. On the
north side of the city, one would anticipate perhaps 140 paediatric and adult
patients attending the Children’s University Hospital/Beaumont Hospital services
respectively. The joint paediatric adult service in Cork would have a population
of 150 with approximately 100 each attending the services at Limerick, Galway
and Waterford.
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Chapter 5

Executive Summary

1. A two-tier IRT/DNA analysis screening programme for Cystic Fibrosis is
recommended. It is estimated that approximately 250 infants would screen
positive on the initial IRT test.  Of these, 33 would have CF and 40 would be
carriers for the disorder.

2. A steering group should be appointed in the initial phase to oversee and co-
ordinate the implementation of the screening programme and the appropriate
developments in clinical services, including treatment protocols. Membership
of this group should include; representation from;

 The Department of Health and Children
 Each designated CF clinic (individuals from different professional

backgrounds should be nominated e.g. Paediatrician, Neonatologist,
Paediatric Gastroenterologist, CF Nurse,  Dietician, Physiotherapist)

 The National Newborn Screening Laboratory, The Children’s University
Hospital, Temple Street

 The National Centre for Medical Genetics, Our Lady’s Hospital for Sick
Children, Crumlin

 The Programme of Action for Children
 Director of Nursing, Maternity unit
 Director of Public Health Nursing
 Irish College of General Practitioners
 Faculty of Public Health Medicine
 CF Registry
 CF Association of Ireland

3. Since CF screening will be integrated into the existing Newborn Screening
Programme, overall responsibility for the CF screening programme would rest
with the Steering Group with delegated responsibility to the Director of the
NNSL.

4. A clinical Liaison officer, with responsibility for liaison regarding the
Newborn Screening Programme, including CF screening should be appointed
at the NNSL to support the programme.

5. Health promotion material for both parents and sample takers will need to be
developed and circulated to all staff involved in supporting parents during the
ante-natal and post-natal period. Culturally appropriate materials will be
developed in consultation with support groups for Irish Travellers and other
ethnic groups.

6. Written parental consent to screening of the infant for CF, will be requested,
ideally during the ante-natal period. Since the heel prick blood spot sample
will also be used for testing for all conditions currently included in the
National Newborn Screening Programme, a new consent form will be
designed to reflect this. It will state clearly that DNA testing may be carried as
part of the CF screening process. The existing programme has virtually
universal coverage and it is essential to ensure that introduction of any new
screening procedure will not in any way undermine its success.
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7. Samples for IRT testing will be collected, as part of newborn screening
samples for the National Newborn Screening Programme (NNSP). These are
collected when the infant is aged between 72-120 hours of age. Sample
collectors will need to collect no additional blood, but should endeavour, as at
present, to collect an adequate sample in the manner prescribed in the
guidelines produced by the National Newborn Screening Laboratory (NNSL).

8. The existing newborn screening card (NSC), which may also be used for
sample collection for IRT, is currently being redesigned to comply with best
international practice and to accommodate space for recording of additional
information.

9. A review of the National Newborn Screening Programme (NNSP) has recently
been conducted.  It is essential that the recommendations made in that review
are adopted and implemented before the newborn CF screening programme is
started. The review recommends provision of additional resources to support
the NNSP. Once in place, these resources will facilitate delivery of the CF
screening programme in the NNSL.

10. IRT testing will be carried out at the National Newborn Screening Laboratory
(NNSL), Children’s University Hospital, Temple Street.

11. DNA testing for CF will be carried out at the National Centre for Medical
Genetics (NCMG) at Our Lady’s Hospital for Sick Children, Crumlin. The
original blood sample, which will have tested positive on IRT testing, will be
passed on from the NNSL, Children’s University Hospital, Temple Street.

12. The NNSL will be responsible for liasing with Paediatricians, General
Practitioners and Community Care Services regarding results from the CF
Screening Programme.

13. The Molecular Genetics Laboratory at the NCMG will evaluate the various
test kits commercially available in the initial stages of the screening project,
with a view to identifying the most suitable kit for the programme.

14. A mechanism needs to be put in place to deal with the anticipated increased
demand for CF carrier testing.   Due to the large number of carrier tests which
the programme is expected to generate, a full-time Genetic Counsellor, based
at the NCMG, will be required to support the programme.

15. Diagnostic sweat testing is currently being carried out at a number of centres
throughout the country.   In order to ensure high quality testing, sweat tests
performed as part of the newborn CF screening programme should be
performed in laboratories associated with designated or recognised CF
centres.

16. A standardised pilocarpine sweat chloride test with measurement of sweat
chloride should be adopted, as the conductivity method has yet to be
recommended and adopted by the CF associations in the US and UK.
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17. Additional resources, as outlined in detail in the text, will be required at the
National Newborn Screening Laboratory and the National Centre for Medical
Genetics at Our Lady’s Hospital for Sick Children, Crumlin to support
delivery of the programme.

Estimated costs (at January 2004 prices) are:
Total Year 1  e654,000
Total Year 2 and recurring  e392,000

18. Additional 0.5 sweat test technicians will need to be appointed at the five
designated sweat testing centres at Our Lady’s Hospital for Sick Children,
Crumlin, the Children’s University Hospital, Temple Street, National
Childrens’ Hospital, Tallaght, University College Hospital, Galway and
Waterford Regional Hospital at a total cost of e87,500 for year one and
recurring.

19. Estimated cost of production of health information leaflets regarding the CF
screening programme is e70,000 for one million leaflets.

20. Having considered various options for optimal service delivery, the working
group recommends that seven centres as outlined on page 17 should be
designated as specialist referral centres. Each designated centre would have a
minimum throughput of at least 40 CF clients, and it is anticipated in the
future that this number would increase to 100.  This smaller number of
dedicated centres should be fully resourced to provide outreach and shared
care for the hospitals within their local network.

21. Since the Cystic Fibrosis Association of Ireland is currently carrying out a
review of clinical CF services, including a comparison between existing and
recommended staffing levels, the working group did not consider it
appropriate to address staffing levels in this report.

22. The screening programme should be audited annually to facilitate quality
assurance and comparison with other international screening programmes.

23.  Uniform data collection procedures should be developed at all sites involved
in the screening and treatment service to facilitate this audit.

24. Appropriate clerical and IT support will be required to ensure high quality
data entry and data management.
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Appendix 1a — Estimate of the laboratory cost for
implementing a two tier screening procedure for CF

Staffing WTE Start-
up

costs
e(K)

Recurring
e(K)

Comment

Chief / Senior Medical
Scientist

1.0 55 55 This would increase the staff
complement in the screening
laboratory to 3 Senior MLS and 3
basic MLS.  In order to introduce
an appropriate managerial
structure there should be 1 Chief
MLS.

Medical Scientist 1.0 35 35 See above
Liaison Officer 1.0 25 25 Essential for this service to liaise

with CF centres, track positive
results etc

Sub total 3.0 115 115
Equipment — AutoDelfia 65 Replacement of equipment bought

2nd hand in UK 5 years ago
Equipment - Auto-puncher 48
Consumables Reagents QC
etc

120 120

IT 35 1 Upgrade software, Interface, link
with OLH (data transfer)

Travel/teaching 7 7 Travel liaison officer (Ireland),
Attending QC meeting UK

Laboratory refurbishment 55 Cost based on existing contracts
and works

Sub total 330 128

Total Funding Year 1 e445
Total Funding Year 2 e243 i.e. e279.5 Allowing for 15%

medical inflation

Sweat Testing

Sweat Test technician 5 (0.5) 87.5 87.5 The numbers of sweat tests
performed will increase at the
CUH, TS, at the NCH, Tallaght
and also at OLHSC, UCH,
Galway and WRH being the
principal referral centres. Greater
flexibility and faster turn-around
will be required hence, additional
staffing will be required

Total Funding Year 1 e87.5
Total Funding Year 2 e87.5 N.B. Excluding pay agreements.
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Appendix 1b
Estimate of the genetic testing cost for implementing a two tier

screening procedure for CF

Costs of Genetic Testing
Category Cost

(e K)
Clinical Scientist e42

Genetic Counsellor e56

Test kits e32
Consumables etc. e19

Capital Equipment Year 1 e60

Total Year 1 e209

Year 2 and recurring e149
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Appendix 2
CF Patient Census Health Board Distribution

CF Patient Census
Health Board
Distribution

Adult
Patients
2001

Adult
Patients
2002

Paediatric
Patients
 2001

Paediatric
Patients
2002

Beaumont 40 50
St. Vincent’s
University
Hospital

290 281

National
Children’s
Hospital Tallaght

124 125

Our Lady’s
Crumlin

145 153

Children’s
University
Hospital
Temple St

66 61

Cork University 54 63 80 77
Tralee General 27 27
Waterford
Regional

46 44

University College
Galway

13 7 37 40

Mayo General 12 24 27
Sligo General 20 20
MWHB, Limerick 33 90 72
NEHB, Drogheda 6 44 22
Cavan General
Hospital

8 8 8

Total 397 460 711 676
MMH ?
Letterkenny
General Hospital

?

Wexford general
Hospital

?

Totals:
Adult + Paediatric 1,108 1,136

Ref. Foley, Linda - Survey,CF Nurse Specialists
                                                            

2 National Institutes of Health Consensus Development Conference Statement Genetic Testing for Cystic Fibrosis April 14-16, 1997

for cystic fibrosis in Wisconsin: first application of population-based molecular genetics




