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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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Cystic Fibrosis
Introduction

Introduction

Cystic fibrosis is a multi-system genetic disorder affecting the lungs, pancreas, liver and
intestine. It can have a significant impact on life expectancy and quality of life. The current
median age of those who have died is 28 years and the median predicted survival is 45.1
years.

Diagnosis is primarily made during newborn screening. The median age at diagnosis is 3
months, and 1 in every 2500 babies born in the UK has cystic fibrosis. More than 57% of
people on the UK cystic fibrosis registry are aged over 16 years.

Many different mutations are responsible for cystic fibrosis. The UK registry shows that
90.8% of people with cystic fibrosis have one known genotype. However 8.9% of people
have at least one unknown genotype.

Lung function is often reduced in cystic fibrosis. The typical measure of lung function is
forced expiratory volume in 1 second (FEV1). A FEV1 of 50% and above will enable people to
live relatively normal lives and is associated with fewer difficulties in completing activities of
daily living. A FEV1 above 85% indicates normal or near-normal lung function.

Lung infections are a cause of significant morbidity in cystic fibrosis. Chronic infection (for
example with S aureus and Pseudomonas aeruginosa) may need long-term use of
antibiotics.

There is variation across the country in the multidisciplinary team structures used, the
arrangements services make for providing care, and in the resources available to support
services. Particular problems may arise with smaller shared-care clinic arrangements. In
some centres, both inpatient and outpatient facilities are limited. For example, there may be
problems in arranging admission to single rooms with en-suite facilities. If adequate protocols
are not in place, then there is a risk of cross-infection.

By making robust recommendations based on the available evidence and best practice in
cystic fibrosis care, this guideline will help improve care for this highly complex condition.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Other versions of the guideline

NICE produces a number of versions of this guideline:
e The ‘short guideline’ lists the recommendations, context and recommendations for

research.

¢ NICE Pathways brings together all connected NICE guidance.

Schedule for updating the guideline

For the most up-to-date information about guideline reviews, please see the latest version of
the NICE guidelines manual available from the NICE website.
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Development of this guideline

What is a NICE Guideline?

NICE guidelines are recommendations for the care of individuals in specific clinical
conditions or circumstances within the NHS — from prevention and self-care through primary
and secondary care to more specialised services. We base our NICE guidelines on the best
available research evidence, with the aim of improving the quality of healthcare. We use
predetermined and systematic methods to identify and evaluate the evidence relating to
specific review questions.

NICE guidelines can:

¢ Provide recommendations for the treatment and care of people by healthcare
professionals.

¢ Be used to develop standards to assess the clinical practice of individual healthcare
professionals.

¢ Be used in the education and training of healthcare professionals.

e Help patients to make informed decisions.

¢ Improve communication between patients and healthcare professionals.

While guidelines assist the practice of healthcare professionals, they do not replace their
knowledge and sKills.

We produce our guidelines using the following steps:

e The guideline topic is referred to NICE from the Department of Health.

o Stakeholders register an interest in the guideline and are consulted throughout the
development process.

e The scope is prepared by the NGA.
e The NGA establishes a guideline committee.

e A draft guideline is produced after the Committee members assess the available evidence
and makes recommendations.

e There is a consultation on the draft guideline.
e The final guideline is produced.

The NGA and NICE produce a number of versions of this guideline.

e The ‘full guideline’ contains all the recommendations, together with details of the methods
used and the underpinning evidence.

e The ‘short guideline’ lists the recommendations, context and recommendations for
research.

¢ NICE Pathways brings together all connected NICE guidance.

Remit

NICE received the remit for this guideline from the Department of Health. It commissioned
the NGA to produce the guideline.

The remit for this guideline is to develop a NICE guideline on the diagnosis and management
of Cystic Fibrosis.
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Who developed this guideline?

A multidisciplinary Guideline Committee comprising healthcare professionals and
researchers as well as lay members developed this guideline (see the list of group members
and acknowledgements).

NICE funds the NGA and thus supported the development of this guideline. The Guideline
Committee was convened by the NGA and chaired by Dr Martin Walshaw in accordance with
guidance from NICE.

The group met every 4 to 6 weeks during the development of the guideline. At the start of the
guideline development process all group members declared interests including
consultancies, fee-paid work, shareholdings, fellowships and support from the healthcare
industry. At all subsequent group meetings, members declared arising conflicts of interest.

Members were either required to withdraw completely or for part of the discussion if their
declared interest necessitated it appropriate to do so. The details of declared interests and
the actions taken are shown in Appendix C.

Staff from the NGA provided methodological support and guidance for the development
process. The team working on the guideline included a guideline lead, a project manager,
systematic reviewers, health economists, a statistician and information scientists. They
undertook systematic searches of the literature, appraised the evidence, conducted meta-
analysis and cost-effectiveness analysis where appropriate and drafted the guideline in
collaboration with the group.

What this guideline covers

Groups that will be covered

The guideline covers the following groups.

¢ Infants, children, young people and adults with cystic fibrosis, including those who have
non-classic cystic fibrosis and those who have had an organ transplant.

Key clinical issues that will be covered

The following clinical issues will be covered in this guideline:

¢ The clinical manifestations of cystic fibrosis at the time of diagnosis in infants, children,
young people and adults.

e The complications of cystic fibrosis.
e Management of chest disease:

o Routine monitoring of lung disease, including microbiological surveillance, radiological
imaging and pulmonary function testing.

¢ Antimicrobial management in cystic fibrosis to:
o prevent bacterial colonisation
o treat acute pulmonary infection
o treat chronic pulmonary infection, including clinical exacerbations and colonisation.
e Immunomodulatory management in chest disease.
¢ Management with mucoactive or mucolytic agents.
e Chest physiotherapy.
e The role of exercise in maintaining health.
¢ Management of nutrition.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Development of this guideline

e Management of exocrine pancreatic insufficiency.

e Management of distal intestinal obstruction syndrome.

¢ Surveillance for cystic-fibrosis-related diabetes.

¢ Surveillance for cystic-fibrosis-related liver disease and prevention of progression.

¢ Surveillance for reduced bone mineral density.

e Recognising psychological and behavioural problems.

¢ Models for delivery of care and multidisciplinary teams.

¢ Provision of information and support for infants, children, young people, adults and their
carers

Note that guideline recommendations will normally fall within licensed indications.
Exceptionally, and only if clearly supported by evidence, the use outside a licensed indication
may be recommended. This guideline will assume that prescribers will use a drug’s summary
of product characteristics to inform decisions made with individual patients.

For further details please refer to the scope in Appendix A and review questions in Appendix
D.

What this guideline does not cover

Clinical issues that will not be covered

This guideline does not cover:

e Specialist management of cystic-fibrosis-related diabetes.

¢ Specialist management of cystic-fibrosis-related fertility and pregnancy problems.
¢ Specialist management of cystic-fibrosis-related liver disease.

e Specialist management of cystic-fibrosis-related bone disease.

e Specialist management of cystic-fibrosis-related ear, nose and throat (ENT) disorders.
¢ Specialist management of cystic-fibrosis-related renal disease.

¢ Surgical management of gastrointestinal complications.

¢ Referral for, and management of, transplantation.

¢ Management of specific psychological conditions.

¢ Management of specific behavioural problems.

Relationship between the guideline and other NICE
guidance

Related NICE guidance
e Gastro-oesophageal reflux disease (2015) NICE guideline NG1
¢ Dyspepsia and gastro- oesophageal reflux disease (2014) NICE guideline CG184

¢ Infection: prevention and control of healthcare-associated infections in primary and
community care (2012) NICE guideline CG139

e Constipation in children and young people (2010) NICE guideline CG99
e Depression in adults with a chronic physical health problem (2009) NICE guideline CG91

¢ Living-donor lung transplantation for end-stage lung disease (2006) NICE interventional
procedure guidance 170

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Guideline development methodology

This chapter describes the methods used to review the evidence and generate the
recommendations presented in subsequent chapters. This guidance was developed in
accordance with the methods outlined in the NICE guidelines manual 2012 (PMG 6) for the
scoping phase, and the NICE guidelines manual 2014 (PMG 20) from the development
phase.

Declarations of interest were recorded according to the 2014 NICE conflicts of interest policy.

Developing the review questions and outcomes

The review questions were drafted by the NGA, and refined and validated by the guideline
Committee. The questions were based on the key areas identified in the guideline scope
(See Appendix A).

A total of 29 questions were identified (See Table 3).

The review questions were based on the following frameworks:

¢ intervention reviews — using population, intervention, comparator and outcome (PICO
framework)

o reviews of diagnostic test accuracy — using population, diagnostic test (index tests),
reference standard and target condition

e prognostic reviews — using population, presence or absence of a risk factor, and outcome
e prevalence reviews — using population and outcome (prevalence of target condition)
¢ qualitative reviews — using population, area of interest and themes of interest

These frameworks guided the literature searching process, critical appraisal and synthesis of
evidence and facilitated the development of recommendations by the Guideline Committee.

Full literature searches, critical appraisals and evidence reviews were completed for all
review questions.

Table 3: Description of review questions

Clinical In infants, children, young ¢ Risk of cystic fibrosis (risk ratios
prediction people and adults (including and odds ratios)
those that have undergone « Sensitivity

newborn screening) when

should cystic fibrosis be ¢ Spe.c.ifimty -
suspected? o Positive predictive value

¢ Negative predictive values
¢ Positive likelihood ratios
o Negative likelihood ratios

6 Qualitative What information and support ~ Themes will be identified from the
should be given to children, literature, but expected themes are,
young people and adults with for example:
cystic fibrosis? e Timing of when support is given

e Regular formal assessments
tailored to needs

e Psychosocial support

© National Institute for Health and Care Excellence 2017. All rights reserved.
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e Information about named individual
for point of contact.

¢ Information at the time of
diagnosis.

e Clear and accurate information
about cystic fibrosis

e Social media, apps and
technology.

e Discussion about planning
management of cystic fibrosis.

o Information for access to resources
for managing co-morbidities.

¢ Information on pregnancy and
fertility.

e Education and healthcare at
school.

71 Intervention ~ What is the effectiveness of o Lung function
different models of care (for o Forced expiratory volume (FEV1)
example, specia]ist centre, o Lung clearance index (LCI)
shared care [delivered by a i
Network CF Clinic which is * Time to next pulmonary
part of an agreed designated exacerbation
network with a Specialist CF e Mortality
Centre], community, telehealth e Nutritional status
and/or home care for people e Quality of life (measured with CF-
with cystic fibrosis? QOL or CFQR)
e Patient and carer satisfaction
e Frequency of cross-infections
(Pseudomonas aeruginosa,
Burkholderia cepacia)
o Staff experience
o Adherence to treatment
7.2 Intervention ~ What is the clinical and cost- ¢ Lung function
effectiveness of o Forced expiratory volume (FEV+)
mu_lt|d|SC|pI|nary_t_eams of o Lung clearance index (LCI)
various compositions? i
e Time to next pulmonary
exacerbation
o Mortality
o Nutritional status
o Quality of life (measured with CF-
QOL or CFQR)
e Patient and carer satisfaction
¢ Frequency of cross-infections (P
aeruginosa, B cepacia)
o Staff experience
o Adherence to treatment
7.3 Qualitative What parts of the transition Themes will be identified from the

from children’s to adult
services are most important for
young people with cystic
fibrosis and their family

literature, but expected themes are,
for example:

e Transition clinic

© National Institute for Health and Care Excellence 2017. All rights reserved.
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members and carers? e Transition lead (consultant/social
worker) preparation of plan of
transition for individual and
family/carers, multidisciplinary
structured approach.

¢ Involvement of young people and
family/carer in planning,
implementing and reviewing
transition.

o Key transition therapist as part of
paediatric and adult service.

o Communication/co-ordination
between paediatric and adult
services.

¢ Timing of transition.

8 Prevalence What are the non-lower- Prevalence of complications of cystic

respiratory complications of fibrosis.

cystic fibrosis in infants, o Malnutrition

gl;llljcljtrse?n, young people and . ImpeTire.d gro.wth |
o Cystic fibrosis related renal disease
e Delayed puberty
o Distal intestinal obstruction

syndrome (DIOS)
o Abdominal pain
o Cystic fibrosis related diabetes
e Upper airways disease
o Cystic fibrosis related
musculoskeletal disorders
o Urinary stress incontinence
e Reduced bone mineral density
o Cystic fibrosis related liver disease
o Infertility
e Meconium ileus
10.8 Intervention ~ What is the effectiveness of o Lung function
programmes of exercise in the o Forced expiratory volume (FEV1)

management of cystic fibrosis? o Forced vital capacity (FVC)

o Lung clearance index (LCI)
e VO
o Time to next exacerbation
e Body composition
e Quality of life (measured with CF-
QOL or CFQR)
o Preference for training programme
e Adverse event
10.1 Intervention ~ What is the clinical and cost ¢ Body composition
9ffectivepess 'of nutritiongl o Lung function
interventions in people with

cystic fibrosis? o Forced expiratory volume (FEV1)

o Pulmonary exacerbations
e Changes to body composition

© National Institute for Health and Care Excellence 2017. All rights reserved.
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10.2

10.3

10.4

10.4

Intervention

Intervention

Diagnostic

Prognostic

In people with cystic fibrosis,
what is the most effective
regimen of enzyme
replacement therapy in the
treatment of exocrine
pancreatic insufficiency?

What are the effective
strategies for treatment and
secondary prevention of distal
ileal obstruction syndrome?

What is the diagnostic
accuracy of tests to detect or
strategies to detect early and
late cystic fibrosis liver
disease?

What is the diagnostic and
prognostic value of different
strategies to detect cystic
fibrosis liver disease and
predict progression (including

detected by anthropometric
measure

e Quality of life (measured with CF-
QOL or CFQR)

e Satisfaction
e Adverse effects

e Nutritional status

¢ Reduction of steatorrhoea and
faecal fat (coefficient of fat
absorption and faecal fat excretion
specific outcomes and others)

¢ Resolution of symptoms of
malabsorption

¢ Quality of life (measured with CF-
QOL or CFQR)

o Satisfaction

¢ Drug related side effects/ adverse
events

Primary treatment of DIOS:

e Reduction in clinical manifestations
including

o Adverse events from treatment

e Patient satisfaction

¢ Duration of hospital stay

e Treatment failure (need for
surgery)

o Adverse events from surgery
Secondary prevention of DIOS:

e Reduction in clinical manifestations
including

o Adverse events from treatment

o Patient satisfaction

e Recurrence of DIOS

¢ Admission to hospital

For the diagnostic accuracy question:

¢ Positive likelihood ratios/ Negative
likelihood ratios (LR+/ LR-)

o Sensitivity/ Specificity

¢ Area under the curve (AUC)
For the following target conditions:
e Liver disease

e Cirrhosis

o Portal hypertension

e Oesophageal varices

e Adjusted odds ratios (adjORs)

o Adjusted hazard ratios (adjHRs)
o For the identification of:

o Liver disease

© National Institute for Health and Care Excellence 2017. All rights reserved.
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progression to cirrhosis and
portal hypertension with (out)
oesophageal varices)?

e Cirrhosis
o Portal hypertension

10.5 Intervention What is the effectiveness of ¢ Change of hepatocellular enzymes
ursodeoxycholic acid for or bilirubin level
preventing the developmentor 4 | iver failure
progression of liver disease in « Liver transplantation
people with cystic fibrosis? ) ertranspianta °_
o Liver related mortality
e Development of portal
hypertension indicated by an:
o Enlarged spleen (increased by at
least 15%)
o Development of varices
o Ultrasound evidence of portal
hypertension
o No development of liver disease
¢ Quality of life (measured with CF-
QOL or CFQR)
10.6 Prognostic What is the most effective ¢ Lung function
stratcig3; tgFmolnitogfg_r tget o Forced expiratory volume (FEV+)
?glszeRg)? -related diabetes o Forced vital capacity (FVC)
’ o Lung clearance index (LCI)
e Pulmonary exacerbation
¢ Body mass index (BMI)
o Adverse events
¢ Patient acceptability/ satisfaction
(with insulin therapy)
10.7 Prognostic What is the most effective e Change in body bone mineral
strategy to monitor for the density
identification of reduced bone  § Number of fractures
mineral density in people with . : ;
T . ¢ Quality of life (measured with CF-
cystic fibrosis? QOL or CFQR)
10.9 Clinical What strategies are effective at e Sensitivity
prediction identifying people with cystic o Specificity
gg;f:ﬂglgaﬁégfap;gf’;”ce ofa  , positive likelihood ratio (LR+)
behavioural problem? » Negative likelihood ratio (LR-)
e AUROC
¢ Reliability and validity
9.1 Intervention ~ What is the value of the ¢ Lung function

following investigative
strategies in monitoring the
onset of pulmonary disease in
people with cystic fibrosis
without clinical signs or
symptoms of lung disease?

¢ Non-invasive microbiological
investigation: induced
sputum samples, cough
swab, throat swab, and
nasopharangeal aspiration

o Forced expiratory volume (FEV1)
o Lung clearance index (LCI)

¢ Quality of life (measured with CF-
QOL or CFQR)

o Nutritional parameters

¢ Time to chronic infection with P
aeruginosa or Staphylococcus
aureus

o Clearance of the organism from the
cultures

© National Institute for Health and Care Excellence 2017. All rights reserved.
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¢ |Invasive microbiological
investigation:
broncheoalveolar lavage

¢ Lung physiological function
tests: ardiopulmonary
exercise testing, Spirometry
and Lung Clearance Index

¢ Imaging techniques: chest x-
ray and CT scan

9.1 Intervention What is the value of the ¢ Lung function
following investigative o Forced expiratory volume (FEV+)
strategies in monitoring , o Lung clearance index (LCI)
evolving pulmonary disease in
people with established lung * VO2 max
disease? o Nutritional parameters
e Non-invasive microbiological ¢ Time to next exacerbation
investigation: induced e Time to chronic infection using any
sputum samples, cough recognized definition with P
swab, throat swab, and aeruginosa or with S aureus
nasopharangeal aspiration « Mortality
* Invasive microbiological e Quality of life (measured with CF-
investigation: QOL or CFQR)
broncheoalveolar lavage
¢ Lung physiological function
tests: cardiopulmonary
exercise testing, Spirometry
and lung clearance index
e Imaging techniques: chest X-
ray and CT scan
Evolving pulmonary disease
defined as decline in lung
function (based on FEV1),
increased exacerbations
and/or infections, and CT
changes.
9.1 Intervention ~ What is the added value of ¢ Lung function
imaging and invasive o Forced expiratory volume (FEV+)
microbiological testing in o Lung clearance index (LCI)
addition to non-invasive i
microbiological testing and * Oxygen saturation
lung function tests in e High-resolution computed
monitoring the response to tomography (CT) appearances or
treatment following an acute Chest X-ray appearances
exacerbation? o Nutritional parameters
Definition of stablished lung e Time to next exacerbation
Clpeeiie: wlnle. signs and_ o Clearance of the organism from the
symptoms and/or radiological s
signs of lung disease.
¢ Inflammatory markers
e Quality of life (measured with CF-
QOL or CFQR)
9.2 Intervention ~ What is the effectiveness of ¢ Lung function

airway clearance techniques in
people with cystic fibrosis?

o Forced expiratory volume (FEV1)
o Forced vital capacity (FVC)

© National Institute for Health and Care Excellence 2017. All rights reserved.
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e Oxygen saturation

e Expectorated secretions (mucus,
sputum, phlegm)

e Sputum volume

o Patient preference

e Pulmonary exacerbations

¢ Hospitalisations, change in
frequency

¢ Quality of Life (measured with CF-
QOL or CFQR)

9.3 Intervention ~ What is the effectiveness of ¢ Lung function
mucoactive or mucolytic o Forced expiratory volume( FEV+)
agents, mclu_dlng dor_nase ¢ Inflammatory markers (Serum or
alpha_l, ne_bullseq sodium Sputum)
chloride (isotonic and _pu )
hypertonic) and mannitol in e Time to pulmonary exacerbations
people with cystic fibrosis? e Need for intravenous antibiotics for
pulmonary exacerbation
e Quality of life (measured with CF-
QOL or CFQR)
e Adverse events
9.4.1 Intervention What is the effectiveness of ¢ Time to identification of the
long-term antimicrobial pathogen (S aureus) in sputum
prophylaxis to prevent culture
pulmonary bacterial _ o Number of positive pathogen
colonisation with S aureus in cultures (S aureus) identified
people with cystic fibrosis? during study period
¢ Lung function
o Forced expiratory volume(FEV+1)
o Lung clearance index (LCI)
e Time to next pulmonary
exacerbation
¢ Quality of life (measured with CF-
QOL or CFQR)
¢ Adherence to treatment
o Adverse events
e Emergence of resistant organisms
9.4.2 Intervention What is the effectiveness of o For pulmonary exacerbation:

antimicrobial treatment for
acute pulmonary infection or
those with an exacerbation in
children and adults with cystic
fibrosis?

¢ Lung function
o Forced expiratory volume (FEV+1)
o Lung clearance index (LCI)

o Eradication of specific pathogen

¢ Resolution of
infection/exacerbation or measure
of treatment failure (e.g. need for
additional antibiotics)

e Duration of the acute episode

e Quality of life (measured with CF-
QOL or CFQR)

o Mortality
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Adverse events

For acute infection:

Lung function

o Forced expiratory volume (FEV1)
o Lung clearance index (LCI)
Eradication of specific pathogen
Time to next pulmonary
exacerbation

Resolution of
infection/exacerbation or measure
of treatment failure

Quality of life (measured with CF-
QOL or CFQR)

Adverse events

9.4.3 Intervention ~ What is the effectiveness of o Lung function
antimicrobial rﬁglmens in o Forced expiratory volume (FEV+)
suppressing chronic .
pulmonary infection in children * Z)I(rgsetrci)gtei())(; pulmonary
and adults with cystic fibrosis i .
with any of the following e Number of patients with at least 1
pathogens: pulmonary exacerbation
e Pseudomonas aeruginosa o Eradication of the specified
« B cepacia complex organism from sputum/airway
= p P cultures
e S aureus "
o Nutritional status
O ASPRIGHIS WIEES o Quality of life (measured with CF-
QOL or CFQR)
o Adverse events
e Emergence of resistant organisms/
antibiotic resistance
9.5 Intervention ~ What is the effectiveness of ¢ Lung function
immunomodulatory agents in o Forced expiratory volume (FEV1)
g?seer:::,? G ey g o Nutritional status
' e Time to next pulmonary
exacerbation
e Quality of life (measured with CF-
QOL or CFQR)
o Adverse effects
o Mortality
11 Intervention What is the effectiveness of ¢ Incidence of patients infected with
cohorting on the basis of transmissible pathogens
pa;c]hor?en stams \t/)ers_us POt e Prevalence of patients infected with
Comoinlng] G i PR o transmissible pathogens
pathogen status in reducing . . s ¢ .
transmission of CF o Quality of life (measured with CF-
pathogens? QOL or CFQR)
11 Intervention What is the effectiveness of * Emotional function including

different models of segregating
patient’s in reducing
transmission of CF
pathogens?

anxiety and depression
Carer satisfaction
Patient satisfaction
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Intervention What is the effectiveness of o Staff experience

individual protective equipment o Staff and patient compliance
in reducing transmission of CF

pathogens?

11 Intervention What is the effectiveness of
the combination of cohorting,
segregating and protective
equipment in reducing
transmission of CF
pathogens?

Searching for evidence

Systematic literature searches were undertaken to identify all published clinical evidence
relevant to the review questions.

Databases were searched using relevant medical subject headings, free-text terms and
study type filters where appropriate. Studies published in languages other than English were
not reviewed. Where possible, searches were restricted to retrieve only articles published in
English. All searches were conducted in MEDLINE, Embase and The Cochrane Library. The
following searches were updated in January 2017.

e Monitoring for liver disease

¢ Airway clearance

¢ Monitoring pulmonary disease

¢ Mucoactive agents

e Immunomodulatory agents

¢ Antimicrobials: prophylaxis

¢ Antimicrobials: acute

¢ Antimicrobials: chronic

¢ Nutrition interventions

o Exercise

e Service configuration: cross-infection
e Service configuration: MDT

e Service configuration: models of care

We prioritised the list below for re-runs based on the following criteria:

e Topics where network meta-analyses (NMAs) and HE modelling work have been
conducted

e Topics with significant evidence movement where it is likely that new evidence will have
been published

e Topics that are part of the service delivery component of the guideline

e Topics with empty reviews (i.e. MDT)

e Topics that have been covered earlier in guideline development which may now be at
greater risk of being out of date.

Any studies added to the databases after this date (even those published prior to this date)
were not included unless specifically stated in the text.
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Search strategies were quality assured by cross-checking reference lists of highly relevant
papers, analysing search strategies in other systematic reviews and asking the group
members to highlight any additional studies. The questions, the study types applied, the
databases searched and the years covered can be found in Appendix E.

The titles and abstracts of records retrieved by the searches were inspected for relevance,
with potentially significant publications obtained in full text. These were assessed against the
inclusion criteria.

During the scoping stage, a search was conducted for guidelines and reports on websites of
organisations relevant to the topic. Searching for grey literature or unpublished literature was
not undertaken. Searches for electronic, ahead-of-print publications were not routinely
undertaken unless indicated by the Guideline Committee. All references suggested by
stakeholders at the scoping consultation were initially considered.

Health economic literature search

A global search of economic evidence relating to all treatments for cystic fibrosis was
undertaken in April 2015 and re-ran in January 2017. The following databases were
searched:

e MEDLINE (Ovid);

e EMBASE (Ovid);

e Cochrane Central Register of Controlled Trials (CCTR);

o HTA database (HTA);

¢ NHS Economic Evaluations Database (NHS EED).

Further to the database searches, the Committee was contacted with a request for details of
relevant published and unpublished studies of which they may have knowledge; reference
lists of key identified studies were also reviewed for any potentially relevant studies. Finally,
the NICE website was searched for any recently published guidance relating to cystic fibrosis
that had not been already identified via the database searches.

The search strategy for existing economic evaluations combined terms capturing the target
condition (cystic fibrosis) and, for searches undertaken in MEDLINE, EMBASE and CCTR,
terms to capture economic evaluations. No restrictions on language or setting were applied
to any of the searches, but a standard exclusions filter was applied (letters, animals, etc).
Conference abstracts were considered for inclusion from 1st January 2014, as high-quality
studies reported in abstract form before 2014 were expected to have been published in a
peer-reviewed journal. Full details of the search strategies are presented in Appendix E.

The titles and abstracts of papers identified through the searches were independently
assessed for inclusion using pre-defined eligibility criteria defined in Table 4.

Table 4: Inclusion and exclusion criteria for the systematic reviews of economic
evaluations

Inclusion criteria
intervention or comparators according to the scope
study population according to the scope

full economic evaluations (cost-utility, cost-effectiveness, cost-benefit or cost-consequence
analyses) that assess both the costs and outcomes associated with the interventions of interest

Exclusion criteria

abstracts with insufficient methodological details
cost-of-illness type studies

conference papers pre January 2014
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Once the screening of titles and abstracts was complete, full versions of the selected papers
were acquired for assessment. The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) for this search on economic evaluations is presented in Appendix

F.

The quality of evidence was assessed using the economic evaluations checklist as specified
in the NICE guidelines manual. Quality assessments of included studies and data extraction
tables are provided in Appendix L and M, respectively.

Reviewing and synthesising research evidence

Systematic review process

The evidence was reviewed following these steps (See Figure 1):

Potentially relevant studies were identified for each review question from the relevant
search results by reviewing titles and abstracts. Full papers were then obtained.

Full papers were reviewed against pre-specified inclusion and exclusion criteria in the
review protocols (in Appendix D).

Key information was extracted on the study’s methods, according to the factors specified
in the protocols and results. These were presented in summary tables (in each review
chapter) and evidence tables (in Appendix G)

Relevant studies were critically appraised using the appropriate checklist as specified in
the NICE guidelines manual (NICE 2014).

Summaries of evidence were generated by outcome (included in the relevant review
chapters) and were presented in committee meetings (details of how the evidence was
appraised is described in Section 4.3.5 below):

o Randomised studies: meta-analysis was carried out where appropriate and results
were reported in GRADE profiles (for intervention reviews).

o Observational studies: data were presented individually by study in GRADE profiles.

o Prognostic studies: data were presented individually by study, usually in terms of the
relative effect as reported by the authors.

o Diagnostic studies: data were presented individually by study as measures of
diagnostic test accuracy (sensitivity and specificity, positive and negative likelihood
ratios) and were presented in modified GRADE profiles.

o Prevalence studies: data were presented as measures of prevalence during a period of
time (proportions with their 95% confidence intervals); the decision if meta-analysis
could be conducted was based on the consideration of the heterogeneity of the studies.

o Qualitative studies: each study was summarised by theme and meta-synthesis was
carried out where appropriate to identify an overarching framework of themes and
subthemes. These were then presented in GRADE-CERQual (Lewin 2015) profiles,
where CERQual stands for Confidence in the Evidence from Reviews of Qualitative
research.

For quality assurance of study identification, either whole study selections or a sample of the
study selection results were double checked by a second reviewer. Searches related to the
NMA were also double sifted.

A sample of all evidence tables, including a sample of evidence tables related to the NMA
were. All drafts of reviews were checked by a second reviewer. Any discrepancies were
resolved by discussion between the 2 reviewers.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Figure 1: Step-by-step review of evidence in the guideline

Determining the type

Assessing risk of bias of
the included studies for
each outcome

Adapting and updating
any Cochrane reviews
and other published

reviews identified

Including fexcluding

studies using the full

papers, against the
criteria; then obtaining inclusion criteria given

full papers

Inclusion/exclusion criteria

The inclusion and exclusion of studies was based on the review protocols, which can be
found in appendix D. Excluded studies by review question (with the reasons for their
exclusion) are listed in appendix H. In addition, the Committee was consulted about any
uncertainty regarding inclusion or exclusion.

Type of studies

Systematic reviews (SRs) with meta-analyses were considered the highest quality evidence
to be selected for inclusion.

For most intervention reviews in this guideline, parallel randomised controlled trials (RCTs)
were prioritised because they are considered the most robust type of study design that could
produce an unbiased estimate of the intervention effects. Crossover RCTs were appropriate
for some of the interventional questions. If there was limited evidence from RCTs,
observational studies were included.

For diagnostic reviews, cross-sectional, retrospective or prospective observational studies
were considered for inclusion. Where evidence was limited, case-control studies were also
considered for inclusion.

For clinical prediction and prognostic reviews, prospective and retrospective cohort studies
were included.
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For prevalence reviews, the Committee prioritised the CF UK registry. Where no evidence
was available or the Committee agreed the CF registry data provided limited for a particular
complication, cross-sectional studies and prospective cohort studies (national registries were
preferred) were also included.

For qualitative reviews, studies using focus groups, or structured or semi-structured
interviews were considered for inclusion. Survey data or other types of questionnaires were
only included if they provided analysis from open-ended questions, but not if they reported
descriptive quantitative data only.

Literature reviews, posters, letters, editorials, comment articles, unpublished studies and
studies not in English were excluded. Conference abstracts were only considered for
inclusion in the absence of full published studies.

Incorporation of technology appraisals

Two NICE Technology Appraisals were identified as relevant for this guideline (TA276 and
TA266). It was agreed that the recommendations were still current, and therefore they were
lifted unchanged from the original guidance.

It was also decided that full systematic reviews were to be conducted based on the review
protocols agreed with the Committee, as this would allow to include studies that were not
included in the Technology Appraisals.

Types of data and methods for synthesis

Data synthesis for intervention studies
Pairwise meta-analysis

Meta-analysis was conducted whenever it could be robustly performed, to combine the
results of studies for each review question using Cochrane Review Manager (RevMan5)
software.

The generic inverse variance option in RevMan5 was used where any studies reporting
solely the summary treatment effect and 95% confidence interval (95% CI) or standard error
could be included.

Fixed-effect (Mantel-Haenszel) techniques were used in the first instance to calculate risk
ratios (relative risk) for binary outcomes, such as rate of adverse events or rate of people
with symptom improvements (Mantel 1959).

For continuous outcomes, measures of central tendency (mean) and variation (standard
deviation) are required for meta-analysis. However, in cases where standard deviations were
not reported per intervention group, the standard error (SE) for the mean difference was
calculated from other reported statistics (p-values or 95% Cls): meta-analysis was then
undertaken for the mean difference and SE using the generic inverse variance method in
RevMan5

When the only evidence was based on studies summarising results by presenting medians
(and interquartile ranges) or only p values were given, this information was assessed in
terms of the study’s sample size and was included in the GRADE tables without calculating
the relative or absolute effects. Consequently, aspects of quality assessment, such as
imprecision of effect, could not be assessed for evidence of this type. However, the limited
reporting of this outcome was classified as a risk of bias in study limitations.
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Stratified analyses were predefined for some review questions at the protocol stage when the
Committee identified that these strata are different in terms of biological and clinical
characteristics and the interventions were expected to have a different effect.

Statistical heterogeneity was assessed by visually examining the forest plots (please see
Appendix |) and by considering the chi-squared test for significance at p<0.1 or an I-squared
inconsistency statistic (with an |I-squared value of more than 50% indicating considerable
heterogeneity). Where considerable heterogeneity was present, predefined subgroup
analyses were performed.

Assessments of potential differences in effect between subgroups were based on the chi-
squared tests for heterogeneity statistics between subgroups. If no sensitivity analysis was
found to completely resolve statistical heterogeneity, then a random-effects (DerSimonian
and Laird) model was employed to provide a more conservative estimate of the effect —
(DerSimonian 1986).

Where data from observational studies were included, the Committee decided that the
results for each outcome should be presented separately for each study and meta-analysis
was not conducted.

Network Meta-Analysis (NMA)

In some circumstances, the results of conventional pairwise meta-analyses of direct
evidence does not help assess which intervention is most effective. The challenge of
interpretation may arise for two main reasons:

¢ Relative treatment efficacies based on separate individual pairwise comparisons across
multiple treatments are difficult to assess.

e Direct RCT comparison between treatments of clinical interest are not available in
published literature.

To overcome these issues, NMA can be performed. Advantages of performing this type of
analysis are:

¢ It allows the synthesis of data from direct and indirect comparisons without breaking
randomisation, to produce measures of treatment effect and ranking of different
interventions. If treatment A has never been compared against treatment B head to head,
but these two interventions have been compared to a common comparator, then an
indirect treatment comparison can use the relative effects of the two treatments versus the
common comparator. This is also the case whenever there is a path linking two
treatments through a set of common comparators. All the randomised evidence is
considered within the same model.

e For every intervention in a connected network, a relative effect estimate (with its 95%
credible intervals (95% Crl) can be estimated versus any other intervention. These
estimates provide a useful clinical summary of the results and facilitate the formation of
recommendations based on all of the best available evidence, whilst appropriately
accounting for uncertainty. Furthermore, these estimates will be used to parameterise
treatment effectiveness in the de novo cost-effectiveness modelling.

There are 3 key assumptions behind an NMA: similarity, transitivity and consistency.

Consistency is the assumption that the direct estimates are equal to the indirect estimates
(i.e. that the relative effect of A versus C is equal to the relative effect of A versus B minus B
versus C).

Similarity across trials is the critical rationale for the consistency assumption to be valid as,
by ensuring the clinical characteristics of the trials are similar, we ensure consistency in the
data analysis.
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More specifically, randomisation holds only within individual trials, not across the trials.
Therefore, if the trials differ in terms of patient characteristics, measurement and/or definition
of outcome, length of follow-up across the direct comparisons, the similarity assumption is
violated and this can bias the analysis. Potential sources of heterogeneity arising from trials
and attempts made to identify and account for heterogeneity are:

¢ Different duration of treatment or study follow-up:

o The impact of study follow-up on treatment efficacy was assessed to identify if
statistically there were differences between long and short duration studies.

o Where differences were found, or where the Committee believed there were likely to be
clinical differences, NMAs were conducted separately for short and long duration
studies.

¢ Different dosages of pharmacological treatments:

o These typically showed little variation and were within the dose ranges specified by the
British National Formulary (BNF).

Transitivity is the assumption that an intervention (A) will have the same efficacy in a study
comparing A versus B as it will in a study comparing A versus C. Another way of looking at i,
in terms of the study participants, is that we assume that it is equally likely that any patient in
the network could have been given any of the treatments in the network and would have
responded to the treatments in the same way (depending on how efficacious the treatments
are). This assumption is closely related to similarity in that if participants in a study
comparing A versus B are not the same as those in a study comparing A versus C.

As it is the case for ordinary pairwise meta-analysis, NMA may be conducted using either
fixed or random effects models. A fixed effects model typically assumes that there is no
variation in relative effects across trials for a particular pairwise comparison and any
observed differences are solely due to chance. For a random effects model, it is assumed
that the relative effects are different in each trial but that they are from a single common
distribution. The variance reflecting heterogeneity is often assumed to be constant across
trials.

For continuous outcomes (e.g. forced expiratory volume), where SEs could not be calculated
from the data, we imputed absolute values for them from other studies that reported
measures of uncertainty/variance, using the method of Stevens (2011).

In a Bayesian analysis, for each parameter the evidence distribution is weighted by a
distribution of prior beliefs. Markov Chain Monte Carlo (MCMC) algorithm was used to
generate a sequence of samples from a joint posterior distribution of 2 or more random
variables and is particularly well adapted to sampling the treatment effects (known as
posterior distribution) of a Bayesian network. A non-informative prior distribution was used to
maximise the weighting given to the data and to generate the posterior distribution for each
log odds ratio (OR), log rate ratio or mean difference (MD) of interest in the networks. We
used the median of the distribution as our point estimate and the centiles provided the 95%
Credible Intervals (Crl).

Non-informative priors were used which were normally distributed with a mean of 0 and
standard deviation of 100. However, for dichotomous data, where there was sparse data
within the network, we investigated whether the use of informative priors generated from
empirical data would give a more stable between-study variance (Turner 2012; Appendix L).

For the analyses, a series of 40,000 (100,000 for the multivariate NMA) burn-in simulations
were run to allow the posterior distributions to convergence and then a further 100,000
simulations were run to produce the outputs. Convergence was assessed by examining the
history, autocorrelation and Brooks-Gelman-Rubin plots.

Goodness-of-fit of the model was also estimated by using the posterior mean of the sum of
the deviance contributions for each item by calculating the residual deviance and deviance
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information criteria (DIC). If the residual deviance was close to the number of unconstrained
data points (the number of trial arms in the analysis) then the model was explaining the data
at a satisfactory level. The choice of a fixed or random effects model can be made by
comparing their goodness-of-fit to the data.

Incoherence in NMA between direct and indirect evidence can be assessed in closed
treatment loops within the network. These closed treatment loops are regions within a
network where direct evidence is available on at least 3 different treatments that form a
closed “circuit” of treatment comparisons (for example A versus B, B versus C, C versus A).
If closed treatment loops existed then discrepancies between direct and indirect evidence
was assessed for each loop using node-splitting (van Valkenhoef 2016).

The outputs of the NMA were:

e Treatment specific log ORs, log rate ratios, and MDs with their 95% Crl were generated
for every possible pairs of comparisons by combining direct and indirect evidence in each
network.

e The probability that each treatment is ranked as the best treatment, based on the
proportion of Markov chain iterations in which the treatment effect for an intervention is
ranked best, 2nd best and so forth. This was calculated by taking the treatment effect of
each intervention compared to placebo and counting the proportion of simulations of the
Markov chain in which each intervention had the highest treatment effect.

¢ The ranking of treatments (presented as median rank and its 95% Crl).

One of the main advantages of the Bayesian approach is that the method leads to a decision
framework that supports decision making. The Bayesian approach also allows the probability
that each intervention is best for achieving a particular outcome, as well as its ranking, to be
calculated.

We adapted a model templates for continuous and dichotomous data available from NICE
Decision Support UNIT (DSU) technical support document number 2. This model accounts
for the within-study correlation between treatment effects induced by multi-arm trials.

NMA was considered particularly important for the 2 review questions where it was used
because it allows use of indirect evidence to make comparisons between treatments that
have not been compared in head-to-head RCTs. The networks in those 2 reviews were
mostly compared to a single comparator (namely placebo) and therefore NMA allows us to
estimate relative effects between all active treatments. NMA also allows all treatments to be
compared to a single comparator, which is useful for health economic analysis that takes a
fully incremental approach to determine the most cost-effective treatment out of all
treatments under consideration. The primary motivation behind NMA for the chosen review
question was that health economic analysis was prioritised for both of those review
questions.

Data synthesis for diagnostic test accuracy reviews

There are a number of diagnostic test accuracy measures. Sensitivity, specificity, positive
and negative likelihood ratios were used as outcomes for diagnostic reviews in this guideline.
These diagnostic accuracy parameters (with 95% CI) were obtained from the studies or
calculated by the technical team using data from the studies (See Table 5).

Sensitivity and specificity are measures of the ability of a test to correctly classify a person as
having a disorder or not having a disorder. When Sensitivity is high, a Negative test result
rules out the target disorder. When Specificity is high, a Positive test result rules in the target
disorder. An ideal test would be both highly sensitive and highly specific, but this is frequently
not possible and typically there is a trade-off.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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The following definitions were used when summarising the levels of sensitivity or specificity
for the Committee:

e High: 90% and above

¢ Moderate: 75% to 89%

e Low: 74% or below

Positive and negative likelihood ratios are measures of the association between a test result
and the target disorder. A positive likelihood ratio greater than one indicates a positive test is

associated with having the disorder, whilst a negative likelihood ratio less than one indicates
a negative test is associated with not having the disorder.

The following definitions were used when summarising the likelihood ratios for the
Committee:

e Very useful test: LR+ higher than 10; LR- lower than 0.1

e Moderately useful test: LR+ 5to 10; LR- 0.1 t0 0.2

¢ Not a useful test: LR+ lower than 5; LR- higher than 0.2

Table 5: ‘2 x 2’ table for calculation of diagnostic accuracy parameters
Reference standard Reference standard

positive negative Total
Index test result True positive (TP) False positive (FP) TP+FP
positive (Total number of

subjects with positive
result in screening

tool)
Index test result False negative (FN) True negative (TN) FN+TN
negative (Total number of

subjects with negative
results in screening

tool)
Total TP+FN FP+TN TP+FP+FN+Tn=N
(Total number of (Total number of (Total number of
subjects with subjects without subjects in study)

diagnosis) diagnosis)
Note:
Sensitivity=TP/(TP+FN)
Specificity=TN/(TN+FP)
Positive likelihood ratio=sensitivity/(1-specificity)
Negative likelihood ratio=(1-sensitivity)/specificity

Data synthesis for clinical prediction and prognostic reviews

For the investigation of pre-specified prognostic/predictive factors, odds ratios (ORs), risk
ratios (RRs) or hazard ratios (HRs), with their 95% confidence intervals (95% Cls) were
extracted from the papers when reported. As prognostic factors are not attributes that can be
randomised (either for practical or ethical reasons), evidence came from observational
studies. For this type of review, we looked for studies that took into account possible key
confounders as reported in multivariable analyses. The reported measures were therefore
adjusted to take into account other characteristics that might explain some of the association
between the prognostic factor and the outcome. Studies did this in a pre-specified manner
using stratification, or used statistical methods that included confounding variables (such as
multivariable logistic regression). Results from these analyses would then indicate which
characteristics are most likely to be independent prognostic factors rather than confounding
factors only spuriously related to the outcome.
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Data synthesis for prevalence reviews

Study results were presented according to the PRISMA guidelines (Preferred Reporting
Items for Systematic Reviews and Meta-analyses). Risk factors that were assessed in a
multi-variated regression analysis model with adjustment for important confounders were
reported. To assist with the ease of interpretation, only results from studies where outcomes
were assessed dichotomously were included and reported. Prevalence estimates
(proportions) with their 95% confidence intervals were reported or calculated where sufficient
data were available.

Studies were categorised according to type of outcome and where data were available,
results were reported by subgroups pre-specified in the review protocol.

Data synthesis for qualitative reviews

Where possible, a meta-synthesis was conducted to combine qualitative study results. The
main aim of the synthesis of qualitative data was to produce a description of the topics that
may influence the experience of person with cystic fibrosis, those people important to them
and healthcare professionals involved in their care, rather than build new theories or
reconceptualise the topic under review. Whenever studies identified a qualitative theme, this
was extracted and the main characteristics were summarised. When all themes were
extracted from studies, common concepts were categorised and tabulated. This included
information on how many studies had contributed to an identified overarching theme.

In qualitative synthesis, a theme being reported by different studies more often than other
themes does not necessarily mean that it would be more important than those other themes.
The aim of qualitative research is to identify new perspectives on a particular topic. Study
type and population in qualitative research can differ widely, meaning that themes identified
by just one or a few studies can provide important new information for a given topic.
Therefore, for the purpose of the qualitative reviews in this guideline, we did not add further
studies when they reported the same themes that had already been identified from the same
perspectives because the emphasis was on conceptual robustness rather than the
quantitative completeness of evidence. This has implications for the types and numbers of
studies that are included in the qualitative reviews. Study inclusion continued until no new
relevant data could be found regarding a topic that would add to or refute it, a concept
referred to in the literature as ‘theoretical saturation’ (Dixon-Woods 2005).

The most relevant evidence in this respect would originate from studies set in the target
context of the UK NHS setting. Themes from individual studies were then integrated into a
wider context and, when possible, overarching categories of themes with sub-themes were
identified. Themes were derived from data presented in individual studies based directly on
quotes from interviewees. When themes were extracted, theme names derived from the
studies that provided it were used. The names of overarching themes, however, were named
by the systematic reviewers.

Emerging themes were then placed into a thematic map that presents the relationship
between themes and subthemes. The purpose of the map was to show relationships
between overarching themes and their subthemes. The mapping part of the review was
drafted by a member of the technical team, but the final framework of themes was further
shaped and, when necessary, re-classified through discussion with at least one other
member of the technical team. The Committee could then draw conclusions from each theme
in each setting or country and how they may help in forming recommendations.
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Appraising the quality of the evidence by outcomes

GRADE methodology

For intervention reviews, the evidence for outcomes from the included RCTs and
observational studies were evaluated and presented using GRADE, which was developed by
the international GRADE working group. Modified GRADE assessments were also carried
out for accuracy measures in diagnostic reviews. For the appraisal of the quality of the
evidence from qualitative reviews an adapted GRADE-CERQual (Lewin 2015) approach was
used, where CERQual stands for Confidence in the Evidence from Reviews of Qualitative
research.

The software developed by the GRADE working group (GRADEpro) was used to assess the
quality of each outcome, taking into account individual study quality factors and the meta-
analysis results. The clinical/economic evidence profile tables include details of the quality
assessment and pooled outcome data, where appropriate, an absolute measure of
intervention effect and the summary of quality of evidence for that outcome. In this table, the
columns for intervention and control indicate summary measures of effect and measures of
dispersion (such as mean and standard deviation or median and interquartile range) for
continuous outcomes and frequency of events (n/N: the sum across studies of the number of
patients with events divided by sum of the number of completers) for binary outcomes.
Reporting or publication bias was only taken into consideration in the quality assessment and
included in the clinical evidence profile tables if it was apparent.

The selection of outcomes for each review question was decided when each review protocol
was discussed with the Committee. However, given the nature of most of the review
questions included in this guideline (driven by short- or long-term outcomes), the
categorisation of outcomes as critical and important did not follow the standard GRADE
approach. The outcomes selected for a review question were critical for decision-making in a
specific context.

The evidence for each outcome in interventional reviews was examined separately for the
quality elements listed and defined in Table 6.

Table 6: Description of quality elements in GRADE for intervention studies
Quality element Description

Risk of bias (study Limitations in the study design and implementation may bias the

limitations) estimates of the treatment effect. High risk of bias for the majority of the
evidence decreases confidence in the estimate of the effect.

Inconsistency Inconsistency refers to an unexplained heterogeneity of results or
findings.

Indirectness Indirectness refers to differences in study population, intervention,

comparator and outcomes between the available evidence and the
review question, or recommendation made, such that the effect estimate
is changed. This is also related to applicability or generalisability of
findings.

Imprecision Results are imprecise when studies include relatively few patients and
few events and thus have wide confidence intervals around the estimate
of the effect. Imprecision results if the confidence interval includes the
clinically important threshold. For qualitative research this can relate to
the sufficiency of data within each theme.

Publication bias Publication bias is a systematic underestimate or an overestimate of the
underlying beneficial or harmful effect due to the selective publication of
studies.
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The GRADE toolbox is designed only for RCTs and observational studies, but we adapted
the quality assessment elements and outcome presentation for diagnostic accuracy and
qualitative studies, subject to data availability.

For example, for diagnostic accuracy studies, the GRADE tables were modified to include
the most appropriate measures of diagnostic accuracy (sensitivity and specificity) (See Table
7). For prognostic factors, an adapted GRADE approach was conducted. This looked at the
body of the evidence for each risk factor across studies for 1 outcome (See Table 8).

Table 7: Description of the elements in GRADE and how they are used to assess the
quality for diagnostic accuracy reviews

Quality element Description
Risk of bias (‘Study Limitations in the study design and implementation may bias the
limitations’) estimates of the diagnostic accuracy. High risk of bias for the majority of

the evidence decreases confidence in the estimate of the effect.
Diagnostic accuracy studies are not usually randomised and therefore
would not be downgraded for study design from the outset and start as
high level evidence.

Inconsistency Inconsistency refers to an unexplained heterogeneity of test accuracy
measures such as sensitivity and specificity between studies.
Indirectness Indirectness refers to differences in study population, differences in

index tests across studies, reference standards and outcomes between
the available evidence and the review question.

Imprecision Results are considered imprecise when studies include relatively few
patients and the probability to be diagnosed correctly in this group is low.
Accuracy measures would therefore have wide confidence intervals
around the estimate of the effect.

Table 8: Description of the elements in GRADE and how they are used to assess the
quality for prognostic reviews

Quality element Description
Risk of bias (‘Study Limitations in the study design and implementation may bias the
limitations’) estimates and the interpretation of the effect of the prognostic risk factor.

High risk of bias for the majority of the evidence decreases confidence in
the estimate of the effect. Prognostic studies are not usually randomised
and therefore would not be downgraded for study design from the outset
and start as high level evidence.

Inconsistency Inconsistency refers to an unexplained heterogeneity between studies
looking at the same sign or symptom, resulting in wide variability
between ORs, RRs or HRs, with little or no overlap in confidence
intervals.

Indirectness Indirectness refers to any departure from the review protocol, for
instance differences in study population or risk factor, that may affect
how results can be generalised from the reviewed evidence.

Imprecision Results are considered imprecise when studies include relatively few
patients and also when the number of patients is too low for a
multivariable analysis (as a rule of thumb a number of 10 participants
per variable). This was assessed by looking at the confidence interval
and where it lies in relation to the point estimate of the study.

For qualitative studies an adapted GRADE-CERQual (Lewin 2015) approach was used,
where CERQual stands for confidence in the evidence from reviews of qualitative research.
This looked at the quality of evidence by theme. These themes may have originated from an
individual study or may have been identified through a number of individual themes or
components of themes across a number of included studies (See Table 9).
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Table 9: Description of the elements in the adapted GRADE-CERQual approach used
to assess qualitative evidence by theme

Quality element Description
Risk of bias (‘Study Limitations in the study design and implementation may bias the
limitations’) interpretation of the qualitative themes that are identified. High risk of

bias for the majority of the evidence decreases confidence in the
estimate of the effect. Qualitative studies are not usually randomised
and therefore would not be downgraded for study design from the outset
and start as high level evidence.

Coherence of findings The extent to which different individual themes or components of themes
from studies fit into a wider network of overarching themes. For
example, many components (relationship and rapport, clinical
experience, information provision) can contribute to an overarching
theme of healthcare professional factors in shared decision-making.
Even though each individual study may not mention each factor, the
overall theme is coherent.

Applicability (or The extent to which the evidence supporting the review finding is

relevance) of evidence applicable to the context specified in the review question. In the case of
this guideline, qualitative evidence from the UK was prioritised over and
above data from other contexts.

Theme saturation / Theme saturation or sufficiency refers to a similar concept in qualitative

sufficiency research. This refers to whether a theoretical point of theme saturation
was achieved, at which point no further citations or observations would
provide more insight or suggest a different interpretation of this theme.
Individual studies that may have contributed to a theme or subtheme
may have been conducted in a manner that by design would have not
reached theoretical saturation on an individual study level.

The main criteria considered in the rating of these elements are discussed below (see
section 4.3.5.2). Footnotes were used to describe reasons for grading a quality element as
having serious or very serious problems. The ratings for each component were summed to
obtain an overall assessment for each outcome.

The main criteria considered in the rating of these elements are discussed below. Footnotes
beneath GRADE tables were used to describe reasons for grading a quality element as
having serious or very serious limitations. The ratings for each component were summed to
obtain an overall assessment for each outcome (See Table 12).

Grading the quality of clinical evidence

After results were pooled using data synthesis methods, the overall quality of evidence for
each outcome was considered. The following procedure was adopted when using the
GRADE approach:

¢ An initial quality rating was assigned, based on the study design. RCTs start as ‘High’ in
intervention reviews and observational studies as ‘Low’. In diagnostic, prognostic and
qualitative reviews, evidence from non-randomised studies start as ‘High’.

e The rating was then downgraded for the specified criteria: risk of bias (study limitations);
inconsistency; indirectness; imprecision; and publication bias. These criteria are detailed
below. Evidence from observational studies (which had not previously been downgraded)
was upgraded if there was a large magnitude of effect or a dose-response gradient, and if
all plausible confounding would reduce a demonstrated effect, or suggest a spurious
effect when results showed no effect.

Each quality element considered to have ‘serious’ or ‘very serious’ issues was rated down by
1 or 2 points respectively. Value based judgements for relevant interpretation of the levels of
quality elements were informed by discussion with the Committee for each review to balance
consistency of approach across the guideline and clinical relevance within each review (see
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Table 10). The downgraded/upgraded ratings were then summed and the overall quality
rating was revised, taking into account the relative contributions from the individual studies
within a meta-analyses, where performed. For example, RCTs start as high and the overall
quality becomes moderate, low or very low if 1, 2 or 3 points are deducted respectively. The
reasons or criteria used for downgrading were specified in the footnotes.

For qualitative reviews, each quality element considered to have ‘minor or ‘serious’
limitations was rated down by 1 or 2 points respectively. A quality assessment of ‘Unclear’
was added to the list of possible GRADE-CERQual levels. Together with the Committee, it
was decided that in qualitative reviews 1 ‘Unclear’ rating did not mean an automatic
downgrade of the evidence for this theme. However, 2 ‘Unclear’ ratings were downgraded by
1. Footnotes were not used for the CERQual tables (See Table 11).

Table 10: Levels of quality elements in GRADE for intervention, diagnostic and
prognostic reviews

None There are no serious issues with the evidence.
Serious The issues are serious enough to downgrade the outcome evidence by 1 level.
Very serious The issues are serious enough to downgrade the outcome evidence by 2 levels.

Table 11: Levels of quality elements in GRADE for qualitative reviews

No limitations There are no serious issues with the evidence.
Minor limitations  The issues are serious enough to downgrade the outcome evidence by 1 level.

Serious The issues are serious enough to downgrade the outcome evidence by 2 levels.
limitations
Unclear There is no enough information available to assess the domain.

Table 12: Overall quality of outcome evidence in GRADE

High Further research is very unlikely to change our confidence in the estimate of
effect.

Moderate Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate.

Very low Any estimate of effect is very uncertain.

The details of the criteria used for each of the main quality elements are discussed further in
sections 4.3.5.2.1 to 4.3.5.3.4 below.

Risk of bias/ methodological limitations

Intervention studies

For intervention studies, the Cochrane Risk of Bias tool was used for randomised control
trials (see appendix H in the NICE guidelines manual 2014).

Bias can be defined as anything that causes a consistent deviation from the truth. Bias can
be perceived as a systematic error. The risk of bias for a given study and outcome is
associated with the risk of over or underestimation of the true effect. Sources of bias in
randomised controlled trials are listed in Table 13).
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A study with a poor methodological design does not automatically imply high risk of bias; the
bias is considered individually for each outcome and it is assessed whether this poor design
will impact on the estimation of the intervention effect.

Table 13: Summary of Cochrane risk of bias tool

Allocation Those enrolling patients are aware of the group to which the next enrolled

concealment patient will be allocated (this is a major problem in ‘pseudo’ or ‘quasi’
randomised trials with allocation by, for example, day of week, birth date, chart
number).

Lack of blinding Patient, caregivers, those recording outcomes, those adjudicating outcomes or
data analysts are aware of the arm to which patients are allocated.

Incomplete Missing data not accounted for and failure of the investigators to adhere to the

accounting of intention to treat principle when indicated.

patients and
outcome events

Selective Reporting of some outcomes and not others on the basis of the results.
outcome reporting
Other risks of bias For example:

o stopping early for benefit observed in randomised trials, in particular in the
absence of adequate stopping rules

o use of unvalidated patient-reported outcomes
e recruitment bias in cluster randomised ftrials.

For observational studies, quality was assessed using the Newcastle-Ottawa Scale (Wells
2008) (see appendix H in the NICE guidelines manual 2014).

The risk of bias was derived by assessing the risk of bias across 3 domains — selection,
comparability and outcome. Studies are given a rating depending on how they perform on
each of the domains. More details about the quality assessment items for observational
studies are shown in Table 14.

Table 14: Summary of Newcastle and Ottawa scale

Selection Representativeness of the cohort
Selection of the non-exposed cohort

Ascertainment of exposure
Demonstration that the outcome of interest was not present at the start of the

study
Comparability Comparability of cohorts on the basis of the design or analysis
Outcome Assessment of outcome

Was follow-up long enough for outcomes to occur
Adequacy of follow-up of cohorts

Diagnostic studies

For diagnostic accuracy studies, the Quality Assessment of Diagnostic Accuracy Studies
version 2 (QUADAS- 2) checklist was used (http://www.bristol.ac.uk/social-community-
medicine/projects/quadas/quadas-2/) (see appendix H in the NICE guidelines manual 2014).

Risk of bias and applicability in primary diagnostic accuracy studies in QUADAS- 2 consists
of 4 domains:

e patient selection
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e index test

e reference standard

¢ flow and timing.

More details about the quality assessment of diagnostic studies are shown in Table 15.

Table 15: Summary of QUADAS-2

Domain
Description

Signalling
questions
(yes/no/unclear)

Risk of bias:
(high/low/unclea

r)

Concerns
regarding
applicability:
(high/low/unclea

r)

Patient
Selection

Describe
methods of
patient
selection:
Describe
included
patients (prior
testing,
presentation,
intended use
of index test
and setting):

Was a
consecutive or
random
sample of
patients
enrolled?

Was a case-
control design
avoided?

Did the study
avoid
inappropriate
exclusions?

Could the
selection of
patients have
introduced
bias?

Are there
concerns that
the included
patients do
not match the
review
question?

Index text

Describe the
index test
and how it
was
conducted
and
interpreted:

Were the
index test
results
interpreted
without
knowledge of
the results of
the reference
standard?

If a threshold
was used,
was it pre-
specified?

Could the
conduct or
interpretation
of the index
test have
introduced
bias?

Are there
concerns that
the index
test, its
conduct, or
interpretation
differ from
the review

Reference
standard

Describe the
reference
standard and
how it was
conducted and
interpreted:

Is the
reference
standard likely
to correctly
classify the
target
condition?

Were the
reference
standard
results
interpreted
without
knowledge of
the results of
the index test?

Could the
reference
standard, its
conduct, or its
interpretation
have
introduced
bias?

Are there
concerns that
the target
condition as
defined by the
reference
standard does
not match the

Flow and timing

Describe any
patients who did not
receive the index
test(s) and/or
reference standard
or who were
excluded from the
2x2 table (refer to
flow diagram):
Describe the time
interval and any
interventions
between index
test(s) and reference
standard:

Was there an
appropriate interval
between index
test(s) and reference
standard?

Did all patients
receive a reference
standard?

Did all patients
receive the same
reference standard?

Were all patients
included in the
analysis?

Could the patient
flow have introduced
bias?
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question? review
question?

Prevalence studies

For prevalence studies, the quality was assessed using the checklist created by The Joanna
Briggs Institute (The Joanna Briggs Institute, 2014; Munn et al., 2014) (see appendix H in the
NICE guidelines manual 2014).

The quality was assessed based on answering ‘yes’, ‘no’, ‘unclear’, or “not applicable” to the
following questions:

¢ Was the sample representative of the target population?

o Were the study participants recruited in an appropriate way?

o Was the sample size adequate?

o Were the study subjects and setting described in detail?

¢ Is the data analysis conducted with sufficient coverage of the identified sample?

o Were objective, standard criteria used for measurement of the condition?

¢ Was the condition measured reliably?

o Was there appropriate statistical analysis?

¢ Are all important confounding factors/ subgroups/differences identified and accounted for?
o Were subpopulations identified using objective criteria?

The assessment of the overall quality of the evidence was based on the reviewer’s judgment
considering the answers to the questions above. For example, if there were several “no” and
“‘unclear” answers, the quality of the evidence was considered to be low, or if there were
some “unclear” answers the quality of the evidence was considered to be moderate.

Prognostic studies

For prognostic studies, the quality was assessed using the checklist created by Hayden et al.
(2013) (see appendix H in the NICE guidelines manual 2014).

This risk of bias for each risk factor across studies was derived by assessing the risk of bias
across 6 domains for each study: study participation, study attrition, prognostic factor
measurement, outcome measurement, study confounding, and statistical analysis and
reporting, with the last 4 domains being assessed for each outcome. More details about the
quality assessment for prognostic studies are shown in Table 16.

The assessment of the overall quality of the evidence was based on the reviewer’s judgment
considering the assessment of all the 6 domains, for example, if there was a high risk of bias
in any domain, the evidence was considered to be of low quality and if there was low risk of
bias in all domains, the evidence was considered to be of high quality.

Table 16: Assessment of risk of bias for prognostic studies based on Hayden et al.

(2013)
‘Explanaton

Study participation ~ Assessment of whether or not there was adequate participation in the study
by eligible individuals; if the population and sample were described; if the
recruitment and sampling were described and considered appropriate; if
inclusion and exclusion criteria were adequately described.

Study attrition Assessment of whether there was an adequate follow-up rate for study
participants; reasons for losses to follow-up were described; the individuals
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Risk of bias

Prognostic factor
measurement

Outcome
measurement

Study confounding

Statistical analysis
and reporting

Qualitative studies

Explanation
lost to follow-up were adequately described; assessment was done whether
the ones lost to follow-up differed from the ones who completed the follow-up.

Assessment of whether or not a clear description of the prognostic (risk)
factor is provided; the method of assessing or measuring the prognostic
factor is valid and reliable; and is the same for every participant.

Assessment of whether or not a clear definition of the outcome was provided;
the measurement or assessment of outcome is valid and reliable; the method
and setting of outcome measurement is the same for every participant.

Assessment of whether or not important confounders were adequately
measured, described and adjusted for in the analyses.

Assessment of whether or not there is sufficient presentation of data to
assess the adequacy of the analytical strategy; the statistical model is
adequate; the reporting of results is adequate, clear and not selective.

For qualitative studies, quality was assessed using a checklist for qualitative studies (as
suggested in Appendix H in the NICE guidelines manual 2014). This was based on the
Critical Appraisal Skills Programme (CASP) checklist for qualitative studies. The quality
rating for risk of bias (low, high and unclear) was derived by assessing the risk of bias across

6 domains.

The evidence was then assessed by theme using GRADE-CERqual across studies as
described above and labelled (no limitations, minor limitations, major limitations and unclear),

see Table 17.

Table 17: Summary of CASP tool for qualitative studies

Risk of bias

Aim and
appropriateness of
qualitative
evidence.

Rigour in study
design or validity of
theoretical
approach

Sample selection

Data collection

Data analysis

Explanation

This refers to an assessment of whether the aims and relevance of the study
were clearly described and whether qualitative research methods were
appropriate for investigating the research question.

This domain assesses whether the study approach has been clearly
described and is based on a theoretical framework (for example ethnography
or grounded theory). This does not necessarily mean that the framework has
to be explicitly stated, but that at least a detailed description is provided
which makes it transparent and reproducible.

The background, the procedure and reasons for the chosen method of
selecting participants should be stated. It should also be assessed whether
there was a relationship between the researcher and the informant and if so,
how this may have influenced the findings that were described.

Consideration was given to how well the method of data collection (in-depth
interviews, semi-structured interviews, focus groups or observations) was
described, whether details were provided and how the data were collected
(who conducted the interviews, how long did they last and where did they
take place).

For this criterion it is assessed whether sufficient detail is provided about the
analytical process and whether it is in accordance with the theoretical
approach. For instance, if a thematic analysis was used, it is assessed
whether there was a clear description of how the theme was arrived at. Data
saturation is also part of this section. This refers to whether a theoretical point
of theme saturation was achieved at which point no further citations or
observations would provide more insight or suggest a different interpretation
of this theme. This could be explicitly stated, or it may be clear from the
citations presented that it may have been possible to find more themes.
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Risk of bias Explanation

Results In relation to this section the reasoning about the results are important, for
instance whether a theoretical proposal or framework is provided rather than
being restricted to citations / presentation of data.

Inconsistency / coherence of findings

Inconsistency refers to unexplained heterogeneity of results. When estimates of treatment
effect measures vary widely across studies (that is, there is heterogeneity or variability in
results between studies), this suggests true differences in underlying effects.

Heterogeneity in meta-analyses was evaluated. If present, sensitivity and subgroup analyses
were performed as pre-specified in the protocols (Appendix D).

When heterogeneity existed (chi-squared probability less than 0.1, I-squared inconsistency
statistic of greater than 50%, or from visually examining forest plots), but no plausible
explanation (for example duration of intervention or different follow-up periods) could be
found, the quality of the evidence was downgraded in GRADE by 1 or 2 levels, depending on
the extent of inconsistency in the results. When outcomes are derived from a single trial,
inconsistency is not an issue for downgrading the quality of evidence. However, ‘no
inconsistency’ is nevertheless used to describe this quality assessment in the GRADE
profiles as this is the default option in the GRADEpro software used.

For qualitative research, a similar concept to inconsistency is coherence, which refers to the
way findings within themes are described and whether they make sense. This concept was
used in the quality assessment across studies for individual themes. This does not mean that
contradictory data was downgraded automatically, but that it was highlighted and presented,
and that reasoning was provided. As long as the themes, or components of themes, from
individual studies fit into a theoretical framework, they do not necessarily have to have the
same perspective. It should, however, be possible to explain these by differences in context
(for example, the views of healthcare professionals might not be the same as those of family
members, but they could contribute to the same overarching theme). Coherence was graded
across studies with the following labels: coherent, incoherent or unclear.

Indirectness / applicability or relevance of findings

For quantitative reviews, directness refers to the extent to which the populations,
intervention, comparisons and outcome measures are similar to those defined in the
inclusion criteria for the reviews. Indirectness is important when these differences are
expected to contribute to a difference in effect size, or may affect the balance of harms and
benefits considered for an intervention.

Relevance of findings in qualitative research is the equivalent of indirectness for quantitative
outcomes and refers to how closely the aims and context of the studies contributing to a
theme reflect the objectives outlined in the review protocol of the guideline question.

Imprecision / theme saturation or sufficiency

For quantitative reviews, imprecision in guidelines concerns whether the uncertainty
(confidence interval) around the effect estimate means that it is not clear whether there is a
clinically important difference between interventions or not (that is, whether the evidence
would clearly support one recommendation or appear to be consistent with several different
types of recommendations). Therefore, imprecision differs from the other aspects of evidence
quality because it is not really concerned with whether the point estimate is accurate or
correct (has internal or external validity). Instead, it is concerned with the uncertainty about
what the point estimate actually is. This uncertainty is reflected in the width of the confidence
interval.
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The 95% confidence interval (95% CI) is defined as the range of values within which the
population value will fall on 95% of repeated samples, were this procedure to be repeated.
The larger the trial, the smaller the 95% CI and the more certain the effect estimate.

Imprecision in the evidence reviews was assessed by considering whether the width of the
95% CI of the effect estimate was relevant to decision-making, taking each outcome in
isolation. This is explained in Figure 2, which considers a positive outcome for the
comparison of treatment A versus treatment B. Three decision-making zones can be
identified, bounded by the thresholds for clinical importance (minimal important difference,
MID) for benefit and for harm. The MID for harm for a positive outcome means the threshold
at which drug A is less effective than drug B by an amount that is clinically important to
patients (favours B).

Figure 2: lllustration of precise, imprecise and very imprecise evidence based on the
confidence interval of outcomes in forest plots

; [
null » Favours A

1
I ——— | Precise

Imprecise
Very imprecise I 1
Difference < MID (-} o Difference > MID (+]
(clinically important Eﬁe‘ft not clinically (clinically important
harm) important benefit)

When the confidence interval of the effect estimate is wholly contained in 1 of the 3 zones
(for example clinically important benefit), we are not uncertain about the size and direction of
effect (whether there is a clinically important benefit, or the effect is not clinically important, or
there is a clinically important harm), so there is no imprecision.

When a wide confidence interval lies partly in each of 2 zones, it is uncertain in which zone
the true value of effect estimate lies and therefore there is uncertainty over which decision to
make (based on this outcome alone). The confidence interval is consistent with 2 possible
decisions and so this is considered to be imprecise in the GRADE analysis and the evidence
is downgraded by 1 level (‘serious imprecision’).

If the confidence interval of the effect estimate crosses into 3 zones, this is considered to be
very imprecise evidence because the confidence interval is consistent with 3 possible clinical
decisions and there is therefore a considerable lack of confidence in the results. The
evidence is therefore downgraded by 2 levels in the GRADE analysis (‘very serious
imprecision’).

Implicitly, assessing whether the confidence interval is in, or partially in, a clinically important
zone, requires the Committee to estimate an MID or to say whether they would make
different decisions for the 2 confidence limits.

Minimally Important Differences

The literature was searched for established minimally important differences (MIDs) for the
selected outcomes in the evidence reviews, such as symptom measurement tools. MIDs
specific to each review are reported in the review protocol (Appendix D), though the following
MIDs were used consistently throughout the guideline:
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e For CF-QOL a published MID was used (European Medicines Agency 2012) which was a
difference of 5 points.

o For time to next exacerbation the Committee agreed that any change was considered to
be clinically important, so the MID threshold was one on a ratio scale.

e For adverse events that led to discontinuation of treatment the Committee agreed that any
change was considered to be clinically important, so the MID threshold was one on a ratio
scale.

¢ For mortality the Committee agreed that any change was considered to be clinically
important, so the MID threshold was one on a ratio scale.

Finally, if no published or acceptable MIDs were identified, the Committee considered
whether it was clinically acceptable to use the GRADE default MID to assess imprecision.
For binary outcomes clinically important thresholds for a risk ratio of 0.8 and 1.25
respectively were used (due to the statistical distribution of this measure this means that this
is not a symmetrical interval). This default MID was used for all the binary outcomes in the
interventions’ evidence reviews as a starting point and decisions on clinical importance were
then considered based on the absolute risk difference. For continuous outcomes GRADE
default MIDs were half of the median standard deviation of the control group.

The same principle was used for prognostic factors, for example using the default MID as a
starting point for the Committee discussion, to assess whether the size of the outcome effect
would be large enough to be meaningful in clinical practice.

In diagnostic accuracy measures, it was first considered whether sensitivity, specificity,
positive likelihood ratios or negative likelihood ratios would be given more weight in the
decision-making process. If one measure was given more importance than the other, then
imprecision was rated on this statistical measure using the following MID thresholds:

¢ Sensitivity and specificity
o High: >90%
o Moderate: 75-90%
o Low: <75%
o Positive likelihood ratio:
o Very useful test: >10
o Moderately useful test: 5-10
o Not a useful test: <5
¢ Negative likelihood ratio:
o Very useful test: <0.1
o Moderately useful test: 0.1 to 0.2
o Not a useful test: >0.2

Theme saturation or sufficiency refers to a similar concept in qualitative research. This refers
to whether a theoretical point of theme saturation was achieved, at which point no further
citations or observations would provide more insight or suggest a different interpretation of
this theme. As already highlighted in a previous section on qualitative reviewing methods, it
is not equivalent to the number of studies contributing to a theme, but rather to the depth of
data and whether sufficient quotes or observations were provided that could underpin these
findings.

NMA quality appraisal

The use of GRADE to assess the quality of studies addressing a particular review question
for pairwise comparisons of interventions is relatively established. However, the use of
GRADE to assess the quality of evidence across a NMA is still a developing methodology.
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While most criteria for pairwise meta-analyses still apply, it is important to adapt some of the
criteria to take into consideration additional factors, such as how each 'link' or pairwise
comparison within the network applies to the others. As a result, we used the following
adapted GRADE approach for appraising the quality of NMA.

Table 18: Rationale for downgrading quality of evidence in NMAs
GRADE criteria Example reasons for downgrading quality

Risk of bias Risk of bias was assessed in accordance with GRADE, as specified in
‘The guidelines manual (2012)’. This includes limitations in the design or
execution of the study, including concealment of allocation, blinding, loss to
follow up (these can reduce the quality rating).

Inconsistency Evidence of any inconsistency between the direct and indirect estimates
of effect was assessed using the residual deviance, deviance information
criterion and the statistic tau; outcome was downgraded if tau > 0.5

Indirectness The extent to which the available evidence fails to address the specific review
question (this can reduce the quality rating). This may be in relation to the
setting, population, outcomes, interventions or study designs used in the
evidence base. Evidence was only downgraded if this was likely to have an
impact on the overall rankings (that is, within smaller networks where there is a
lack of evidence or within larger networks in large trials which show large
reductions in outcomes).

Imprecision This is considered to be present when there is uncertainty around the estimate
of effect, and reflects the confidence in, or ‘credibility’ of, the estimate of effect.
It is assessed based on the overall distribution of the rankings, such that
evidence was downgraded if no interventions had rank credible intervals <33%
of total distribution of comparators.

Assessing clinical significance

Intervention and prognostic reviews

The Committee assessed the evidence by outcome. To facilitate this, where possible, binary
outcomes were converted into absolute risk differences (ARDs) using GRADEpro software:
the median control group risk across studies was used to calculate the ARD and its 95% ClI
from the pooled risk ratio. For continuous outcomes, the mean difference between the
intervention and control arm of the trail was calculated. This was then assessed in relation to
the default MID (0.5 times the median control group standard deviation).

The clinical significance of a treatment effect or prognostic factor was evaluated as a
combination of the minimally / clinically important difference (MID) thresholds and statistical
significance / the null hypothesis value (zero for continuous outcomes and 1 for RRs, ORs
and HRs):

¢ If the point estimate for a treatment effect / prognostic factor exceeded the MID and the
95% CI did not include the null hypothesis value then the result was considered to be
“clinically significant”

¢ If the point estimate for a treatment effect / prognostic factor did not exceed the MID then
the result was not considered to be “clinically significant”

Diagnostic reviews

The clinical usefulness of a test for diagnosis was determined based on either sensitivity,
specificity, positive likelihood ratio or negative likelihood ratio, depending on what the
Committee believed was the most important — correctly identifying if a patient had the target
disorder (ruling in) or correctly identifying if a patient did not have the target disorder (ruling
out).
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The value of the point estimate within the different MID thresholds for sensitivity, specificity,
positive likelihood ratio or negative likelihood ratio were used to determine clinical
usefulness.

Qualitative reviews

For themes stemming from qualitative findings, clinical significance was decided upon by the
Committee taking into account the generalisability of the context from which the theme was
derived and whether it was convincing enough to support or warrant a change in current
practice, as well as the evidence quality.

Evidence statements

Evidence statements are summary statements that are presented after the GRADE profiles,
summarising the key features of the clinical evidence presented. The wording of the
evidence statements reflects the certainty or uncertainty in the estimate of effect. The
evidence statements are presented by outcome or theme and encompass the following key
features of the evidence:

¢ the quality of the evidence (GRADE rating)
¢ the number of studies and the number of participants for a particular outcome
¢ a brief description of the participants

¢ the clinical significance of the effect and an indication of its direction (for example, if a
treatment is clinically significant [beneficial or harmful] compared with another, or whether
there is no clinically significant difference between the tested treatments).

Evidence of cost effectiveness

The aims of the health economic input to the guideline were to inform the Guideline
Committee of potential economic issues related to the diagnosis and management of cystic
fibrosis to ensure that recommendations represented a cost-effective use of healthcare
resources. Health economic evaluations aim to integrate data on healthcare benefits (ideally
in terms of quality-adjusted life-years (QALYs) with the costs of different care options. In
addition, the health economic input aimed to identify areas of high resource impact;
recommendations which — while nevertheless cost-effect — might have a large impact on
CCG or Trust finances and so need special attention.

Undertaking new health economic analysis

As well as reviewing the published economic literature, as described above, new economic
analysis was undertaken by the Health Economist in selected areas. The following priority
areas for de novo economic analysis were agreed by the Committee after formation of the
review questions and consideration of the available health economic evidence:

e immunomodulatory agents in the management of lung disease,
e antimicrobial regimens in suppressing chronic pulmonary disease,
¢ configuration of services to minimise the risk of cross-infection.

A costing tool was also developed for the review question relating to models of care, where
little clinical evidence was uncovered. It was thought that the Committee may wish to make
recommendations that would lead to a high resource impact, although current practice was
recommended.

The methods and results of de novo economic analyses are reported in Appendix K. When
new economic analysis was not prioritised, the Committee made a qualitative judgement
regarding cost effectiveness by considering expected differences in resource and cost use
between options, alongside clinical effectiveness evidence identified from the clinical
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evidence review. Cost descriptions used to aid considerations of cost effectiveness are also
reported in Appendix K.

Cost effectiveness criteria

NICE’s report Social value judgements: principles for the development of NICE guidance
sets out the principles that Committees should consider when judging whether an
intervention offers good value for money. In general, an intervention was considered to be
cost effective if either of the following criteria applied (given that the estimate was considered
plausible):

¢ the intervention dominated other relevant strategies (that is, it was both less costly in
terms of resource use and more clinically effective compared with all the other relevant
alternative strategies), or;

¢ the intervention cost less than £20,000 per QALY gained compared with the next best
strategy, or;

¢ the intervention provided clinically significant benefits at an acceptable additional cost
when compared with the next best strategy.

The Committee’s considerations of cost-effectiveness are discussed explicitly in the
‘Consideration of economic benefits and harms’ section of the relevant sections.

Developing recommendations

Guideline recommendations

Over the course of the guideline development process, the Committee was presented with:

¢ evidence tables of the clinical and economic evidence reviewed from the literature: all
evidence tables are in Appendix H and economic evidence tables are in Appendix L

e summary of clinical and economic evidence and quality assessment (as presented in
Chapters 5 to 11)

o forest plots (Appendix I)

e a description of the methods and results of the cost-effectiveness analysis undertaken for
the guideline (Appendix K).

Recommendations were drafted on the basis of the group’s interpretation of the available
evidence, taking into account the balance of benefits, harms and costs between different
courses of action. This was either done formally, in an economic model, or informally. Firstly,
the net benefit over harm (clinical effectiveness) was considered, focusing on the critical
outcomes, although most of the reviews in the guideline were outcome driven. When this
was done informally, the group took into account the clinical benefits and harms when one
intervention was compared with another. The assessment of net benefit was moderated by
the importance placed on the outcomes (the group’s values and preferences) and the
confidence the group had in the evidence (evidence quality). Secondly, the group assessed
whether the net benefit justified any differences in costs.

When clinical and economic evidence was of poor quality, conflicting or absent, the group
drafted recommendations based on their expert opinion. The considerations for making
consensus-based recommendations include the balance between potential harms and
benefits, the economic costs or implications compared with the economic benefits, current
practices, recommendations made in other relevant guidelines, patient preferences and
equality issues. The group also considered whether the uncertainty was sufficient to justify
delaying making a recommendation to await further research, taking into account the
potential harm of failing to make a clear recommendation.
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The wording of recommendations was agreed by the group and focused on the following
factors:

¢ the actions healthcare professionals need to take,
¢ the information readers of the guideline need to know,

¢ the strength of the recommendation (for example the word ‘offer’ was used for strong
recommendations and ‘consider’ for weak recommendations),

¢ the involvement of patients (and their carers if needed) in decisions about treatment and
care,

¢ consistency with NICE’s standard advice on recommendations about drugs, waiting times
and ineffective intervention.

The main considerations specific to each recommendation are outlined in the
‘Recommendations and link to evidence’ sections within each chapter.

Research recommendations

When areas were identified for which good evidence was lacking, the Committee considered
making recommendations for future research. Decisions about inclusion were based on
factors such as:

e the importance to patients or the population,

e national priorities,

¢ potential impact on the NHS and future NICE guidance,
¢ ethical and technical feasibility.

Validation process

This guidance is subject to a 6-week public consultation and feedback as part of the quality
assurance and peer review of the document. All comments received from registered
stakeholders are responded to in turn and posted on the NICE website at publication.

Updating the guideline

Following publication, and in accordance with the NICE guidelines manual, NICE will
undertake a review of whether the evidence base has progressed significantly to alter the
guideline recommendations and warrant an update.

Disclaimer

Healthcare providers need to use clinical judgement, knowledge and expertise when
deciding whether it is appropriate to apply guidelines. The recommendations cited here are a
guide and may not be appropriate for use in all situations. The decision to adopt any of the
recommendations cited here must be made by practitioners in light of individual patient
circumstances, the wishes of the patient, clinical expertise and resources.

The NGA disclaims any responsibility for damages arising out of the use or non-use of these
guidelines and the literature used in support of these guidelines.
Funding

The NGA was commissioned by the National Institute for Health and Care Excellence (NICE)
to undertake the work on this guideline.
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Diagnosis of cystic fibrosis

Review question: In infants, children, young people and adults (including those that
have undergone new-born screening) when should cystic fibrosis be suspected?

Introduction

Today, most people with cystic fibrosis will be diagnosed at birth as part of the national
Newborn Screening Programme using the blood spot immunoreactive trypsin test. Screening
was introduced UK-wide in 2006 and so there remains a cohort of young people and adults
with cystic fibrosis who have not been screened and not yet have been diagnosed though a
clinical assessment. Although highly successful, the Programme is not able to screen for all
cystic fibrosis associated genetic variants and so some infants will inevitably remain
undiagnosed. It should be noted that over 2,000 mutations in the cystic fibrosis
transmembrane conductance regulator (CFTR) gene have been identified. Many of these
variants are rare and have not been shown to lead to clinical disease and therefore their
clinical significance can be unclear. Of these 2,000 variants, around 200 have been shown to
lead to cystic fibrosis disease although only common disease-associated variants are tested
for as part of the Newborn Screening Programme.

Additionally, infants may not undergo newborn screening due to parent’s wishes or if
newborn screening is not carried out in the country of birth. People with atypical
manifestations of cystic fibrosis can reach adulthood undiagnosed and therefore untreated
when clinical intervention would beneficial.

Given the potential for people with cystic fibrosis to remain undiagnosed at all stages in life
we aim with this review question to determine what lists of symptoms may indicate a
possibility of cystic fibrosis and so warrant further investigation.

Description of clinical evidence

The aim of this review was to support health care professionals in identifying cystic fibrosis
even in people who have been through new-born screening.

In this review, our index test were clinical symptoms and signs, including:

¢ Respiratory features (including recurrent infection, chest x-ray evidence of chronic
disease)

e Faltering growth

e Symptoms of malabsorption
e Azoospermia

e Acute pancreatitis

e Meconium ileus (in infants).

The Committee agreed DIOS is known to be a symptom unique to cystic fibrosis, and
therefore there was not need to include it in the review. We looked for prospective or
retrospective cohort studies to identify diagnostic or prognostic factors, but no relevant
studies were found. Therefore we looked for observational studies that reported the
prevalence of cystic fibrosis among people presenting with one of the symptoms of interest.

As no diagnostic or prognostic data were finally included in the review, a GRADE approach
(as specified in the protocol) was no longer deemed appropriate. Therefore for this review
the quality appraisal of the evidence has been conducted by study, and not by outcome.

For full details of the protocol see Appendix D.
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Respiratory symptoms

Four observational studies were identified, 2 prospective (Ooi 2012, Seer 1997) and 2
retrospective (Hubert 2014, Grimaldi 2015).

Sample sizes ranged from 72 to 601, and the studies were conducted in Canada (Ooi 2012,
Seer 1997) and France (Hubert 2014, Grimaldi 2015).

Faltering growth

No studies were identified.

Symptoms of malabsorption

No studies were identified.

Azoospermia
One observational study was identified (Ooi 2012).

Sample size was 92 and it was conducted in Canada.

Acute pancreatitis
Two observational studies were identified (Lucidi 2011, Ooi 2012).

Sample sizes ranged from 44 to 78, and the studies were conducted in Canada (Ooi 2012)
and Italy (Lucidi 2011).

Meconium ileus
No studies were identified.

A summary of the included studies is presented in Table 19. See also study selection flow
chart in Appendix F, excluded studies list in Appendix H, and study evidence tables in
Appendix G.

Summary of included studies and results

A summary of the studies that were included in this review and the results is presented in
Table 19.
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1 Table 19: Summary of included studies and results

Respiratory symptoms

Hubert 2004 Symptom: N=601 Clinical diagnosis of CF e It is unknown whether o Very low
(France) e bronchiectasis Adults referred for e Confirmed CF diagnosis: these patients underwent
Retrospective, e Bronchiectasis defined as chronic diffuse n=37; 6.16% newborn screening, but
observational mucopurolent sputum production and  Pronchiectasis from 4 Borderline CF diagnosis: seems_unllkely as newborn
study recurrent lower respiratory tract 1992 to 2001 n=9: 1.50% screening was _
infection, were confirmed by high- Mean age (range): Sensitivity, specificity, |mpIemer_1ted in France in
resolution CT. 31 years (18 to 56) LR+, LR-. PPV and NPV 2002 (Grimaldi 2015)
Reference test: not reported and not e Two sweat test were
e sweat chloride test (ST) calculable. performed for each patient.

e Critical confounders not

e Thresholds: taken into consideration.

e Diagnosis of CF: >60 mmol/l.

e Suggestive, but not diagnostic of CF:
40 to 60 mmol/l.

Grimaldi 2015  Symptoms: N=502 Clinical diagnosis of CF ¢ All children had a negative e Very low
(France) e asthma, Infants and children e In children with asthma: CF newborn screening.
Retrospective, e chronic cough, who had a negative n=1; 0.3% e Critical confounders not
observational, , |ower airway infections CF newborn « In children with chronic taken into consideration.
multicentre ) . ’ screening cough: n=4; 1.5%

e bronchiectasis i ’
study presenting « In children with lower

o Definition for symptoms not provided. respiratory ; . S

airway infections: n=4;
Reference test: symptoms 1.8%
; +

» sweat chloride test. (ST) I(\f:r?ge?g?%:- 288D « In children with

e Thresholds for patients >6 months: months. (1 r;onth to bronchiectasis: n=2; 5.7%

e Positive ST: 260 mmol/l. 10 years) e Sensitivity, specificity,

e Intermediate ST: 40 to 59 mmol/l. o A (iEe =50 LR+, LR-, PPV and NPV

] b ' not reported and not
o Negative ST: <39 mmolll. « Chronic cough: calcuIZbIe
e Thresholds for infants up to 6 n=263 '
months: o Lower airway
e Positive ST: 260 mmol/l. infections: n=212
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Ooi 2012
(Canada)

Prospective,
observational
study

Seear 1997
(Canada)

Prospective,
observational
study

e Intermediate ST: 29 to 59 mmol/.

e Negative ST: <29 mmol/l.

Symptom:

e |diopathic chronic sinopulmonary
disease

Idiopathic sinopulmonary disease

defined as recurrent or chronic sinusitis

(including sinusoidal pain, nasal

discharge, postnasal drip), nasal

polyps, recurrent or chronic bronchitis,

recurrent pneumonia and/or

bronchiectasis for at least 6 months. All

enrolled subjects with sinopulmonary

disease had three or more of these

symptoms.

Reference test:

e sweat chloride test (ST)

e cystic fibrosis transmembrane
conductance regulator gene (CFTR)
ST thresholds for the diagnosis of CF
according to European consensus
recommendations.
Extensive CFTR genotyping according
to European diagnostic process
(interpretation of results from
genotyping was based on the number
of mutations identified).

Symptom:
e Chronic cough

e No definition given. But just children
with a history of >3 months of
productive cough, of unknown cause,
were included

Reference test:

e Bronchiectasis:
n=35

N=72
Undiagnosed
individuals with
single organ
manifestations of
CF were enrolled
between 1994 and
2008

Mean age + SD
(range): 38.5+15.9
(9.9 to 66.7) years

N=81

Children with a
history of >3
months of
productive cough

Age: not reported

Clinical diagnosis of CF

e Classic CF: n=14; 19.4%

e CFTR dysfunction: n=3;
4.2%

e Inconclusive: n=1; 1.4%

¢ Unlikely diagnosis: n=54;
75.0%

¢ Sensitivity, specificity,
LR+, LR-, PPV and NPV
not reported and not
calculable.

Clinical diagnosis of CF

e Diagnosis of CF: n=1;
1.23%

¢ Sensitivity, specificity,
LR+, LR-, PPV and NPV
not reported and not
calculable.
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e sweat chloride test (ST)

e Thresholds for diagnosis of CF not
reported.

Faltering growth
No studies were identified.

Symptoms of malabsorption
No studies were identified.

Azoospermia

0O0i 2012 Symptom: N=92 Clinical diagnosis of CF e It is unknown whether o Very low
(Canada) e Infertility due to obstructive Undiagnosed e Classic CF: n=19: 20.7% these patients underwent
Prospective, azoospermia individuals with o CFTR dysfunction: n=21: newborn screening,
observational e A diagnosis of obstructive Singl_? Orge_m ] 22.8% e Critical confounders not
study azoospermia (congenital unilateral or ~ Manifestations o Ve n=0- Q 89, taken into consideration.

bilatergl abser(rce gf vas deferens) CF were enrolled ° Incc.)ncIUS|.ve. " 9’_9'? " _

was confirmed by physical between 1994 and  * ZJ(? I|7I§/ely CIRGTESIS (=

examination, transrectal ultrasound 2008 e o

and evidence of azoospermia on two ~Mean age + SD * Sensitivity, specificity,

separate occasions. (range): 34.8+5.3 LR+, LR-, PPV and NPV

Reference test: (25.4 to 56.6) years ~ not reported and not
’ calculable.

e sweat chloride test (ST)

e cystic fibrosis transmembrane
conductance regulator gene (CFTR)

o ST thresholds for the diagnosis of CF
according to European consensus
recommendations.

e Extensive CFTR genotyping
according to European diagnostic
process (interpretation of results from
genotyping was based on the
number of mutations identified).

Acute pancreatitis
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Study
Lucidi 2011

(Italy)

Retrospective,
observational
study

0O0i 2012
(Canada)

Prospective,
observational
study

Clinical symptoms & signs and
reference test

Symptom:

e acute recurrent pancreatitis

e Acute recurrent pancreatitis defined
as 2 or more separate documented
episodes of acute pancreatitis with
serum amylase and/ or lypase levels
at least 3 times the upper reference
limit

Reference tests:

¢ sweat chloride test (ST),

¢ genetic test (CFTR mutation)

ST thresholds for diagnosis of CF not

reported.

CFTR genotyping diagnostic process

not reported.

Symptom:
e |diopathic recurrent, acute or chronic
pancreatitis
A diagnosis of idiopathic recurrent
acute pancreatitis was accepted
following at least two episodes of
abdominal pain associated with raised
serum amylase and/or lipase (more
than two times the upper limit of the
reference range), and/or imaging
evidence of acute pancreatitis such as
pancreatic oedema, haemorrhage or
necrosis. Patients with chronic
pancreatitis had chronic pain in
association with pancreatic

Population

N=78

Paediatric
population affected
by acute recurrent
pancreatitis
between 2003 and
2008

Mean age + SD
(range): 8.8+5.1
years (4 months to
18 years)

N=44
Undiagnosed
individuals with
single organ
manifestations of
CF were enrolled
between 1994 and
2008

Mean age + SD
(range): 24.3+13.2
(7.9 to 59.9) years

Findings
Clinical diagnosis of CF

¢ Diagnosis of CF with ST:
n=1; 1.3%

e Borderline diagnosis of
CF with ST: n=7; 9%

¢ Diagnosis of CF by the
detection of 2 CF-causing
mutations: n=1
(percentage cannot be
calculated as the study
does not report for how
many people there was
data available)

e CFTR mutation: 39.6%
(data available for n=53)

¢ Sensitivity, specificity,
LR+, LR-, PPV and NPV
not reported and not
calculable.

Clinical diagnosis of CF

e Classic CF: n=2; 4.5%

e CFTR dysfunction: n=6;
13.6%

¢ Inconclusive: n=1; 2.3%

e Unlikely diagnosis: n=35;
79.6%

o Sensitivity, specificity,
LR+, LR-, PPV and NPV

not reported and not
calculable.
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Comments
e 42.3% (n=33) patients had

a positive family history of
chronic pancreatitis/ cystic
fibrosis and/ or positive
genetic testing and/ or
altered sweat test.

e However it is unknown

whether all these patients
underwent newborn
screening.

e Critical confounders not

taken into consideration.

e |t is unknown whether

these patients underwent
newborn screening,

e Critical confounders not

taken into consideration.

Quality
Very low

e Very low
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calcifications and/or characteristic
ductal changes.

Reference test:

o sweat chloride test (ST)

o cystic fibrosis transmembrane
conductance regulator gene (CFTR)

o ST thresholds for the diagnosis of CF
according to European consensus
recommendations.

e Extensive CFTR genotyping
according to European diagnostic
process (interpretation of results from
genotyping was based on the
number of mutations identified).

Meconium ileus
No studies were identified

1 Abbreviations: CF: cystic fibrosis; CFTR: CF transmembrane conductance regulator; LR: likelihood ratio; NPV: negative predictive value; PPV: positive predictive value; SDS:
2 standardized by age and gender; ST: sweat test

3
4
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Clinical evidence profile

See summary of results in Table 19.

Economic evidence

This review question is not relevant for economic analysis because it does not involve a
decision between alternative courses of action.

No economic evaluations to identify the clinical manifestations suggestive of cystic fibrosis
were identified in the literature search conducted for this guideline. Full details of the search
and economic article selection flow chart can be found in Appendix E and F, respectively.

Evidence statements

Respiratory symptoms

Very low quality evidence from 1 prospective observational study showed that among 81
children with a history >3 months of productive cough 1.23% (n=1) had a diagnosis of cystic
fibrosis (by means of sweat test, thresholds not reported). The study does not report whether
these children had undergone newborn screening.

Very low quality evidence from 1 retrospective observational study showed that among 502
infants and children (age range: 1 month to 10 years) who had a negative cystic fibrosis
newborn screening presenting respiratory symptoms:

e 0.3% (n=1; N=358) of the children presenting with asthma had a diagnosis of cystic
fibrosis (sweat test 260 mmol/l)

e 1.5% (n=4; N=263) of the children presenting with chronic cough had a diagnosis of cystic
fibrosis (sweat test 260 mmol/l)

e 1.8% (n=4; N=212) of the children presenting with lower airway infections had a diagnosis
of cystic fibrosis (sweat test 260 mmol/l)

e 5.7% (n=2; N=35) of the children presenting with bronchiectasis had a diagnosis of cystic
fibrosis (sweat test 260 mmol/l).

Very low quality evidence from 1 retrospective observational study showed that among 601
adults (mean age: 31 years) referred for diffuse bronchiectasis:

e 6.16% (n=37) had confirmed diagnosis of cystic fibrosis (sweat test >60 mmol/l)
e 1.50% (n=9) had borderline diagnosis of cystic fibrosis (sweat test 40 to 60 mmol/l).

The study does not report whether these people had undergone newborn screening, but
seems unlikely as newborn screening was implemented in France in 2003.

Very low quality evidence from 1 prospective observational study showed that among 72
children, young people and adults (mean age; range: 34.8 years; 9.9 to 66.7 years) with
idiopathic chronic sinopulmonary disease:

e 19.4% (n=14) had a diagnosis of classic cystic fibrosis based on sweat test (European
Consensus Recommendations)

e 4.2% (n=3) had a CFTR abnormality (based on extensive CFTR genotyping, and
according to European Guidelines). This is also known as non-classic or atypical cystic
fibrosis

e 1.4% (n=1) had an inconclusive diagnosis.

The study does not report whether these people had undergone newborn screening.
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Faltering growth

No evidence was found for this sign.

Symptoms of malabsorption

No evidence was found for this symptom.

Azoospermia

Very low quality evidence from 1 prospective observational study showed that among 92
adult men (mean age; range: 34.8 years; 25.4 to 56.6 years) with infertility due to obstructive
azoospermia:

e 20.7% (n=19) had a diagnosis of classic cystic fibrosis based on sweat test (European
Consensus Recommendations)

o 22.8% (n=21) had a CFTR abnormality
¢ 9.8% (n=9) had an inconclusive diagnosis.

The study does not report whether these men had undergone newborn screening.

Acute pancreatitis

Very low quality from 1 retrospective observational study with 78 infants, children and young
people (age range: 4 months to 18 years) affected by acute pancreatitis:

¢ 1.3% (n=1) had a diagnosis of cystic fibrosis based on sweat test (thresholds not
reported)

e 9% (n=7) had a borderline diagnosis of cystic fibrosis based on sweat test (thresholds not
reported);

e 39.6% had a single CFTR mutation on genetic testing

¢ n=1 had a diagnosis of cystic fibrosis based on the detection of 2 cystic fibrosis-causing
mutations (the study included 78 children and young people, but it is unknown for how
many of them genetic testing was available)

The study does not report whether these people had undergone newborn screening.

Very low quality evidence from 1 prospective observational study showed that among 44
children, young people and adults (mean age; range: 24.3 years; 7.9 to 59.9 years) with
idiopathic recurrent, acute or chronic pancreatitis:

e 4.5% (n=2) had a diagnosis of classic cystic fibrosis based on sweat test (European
Consensus Recommendations)

e 13.6% (n=6) had a CFTR abnormality
e 2.3% (n=1) had an inconclusive diagnosis.

The study does not report whether these people had undergone newborn screening.

Meconium ileus

No evidence was found for symptoms in infants.

Economic evidence statements

No evidence on cost-effectiveness in people with cystic fibrosis was available for this review.
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Evidence to recommendations

The aim of this review was to support health care professionals in identifying cystic fibrosis
even in people who have been through new-born screening.

The Committee chose clinical diagnosis of cystic fibrosis as a critical outcome for this
evidence review. Sensitivity, specificity, positive predictive value, negative predictive value,
positive likelihood ratio and negative likelihood ratio were rated as important outcomes.

Consideration of clinical benefits and harms

The Committee agreed that a definition of cystic fibrosis was needed in order to emphasise
that cystic fibrosis is a syndrome rather than a disease.

There are a number of investigations (such as sweat test or genetic test) that can be done in
the event that cystic fibrosis is suspected, but there is no gold standard as such. These tests
are useful to confirm cystic fibrosis, but they cannot completely exclude cystic fibrosis.
Ultimately, the diagnosis can be made based on the clinical signs and symptoms alone, even
if tests results are negative. They discussed the emotional implications of being diagnosed
with cystic fibrosis with a negative sweat test and cystic fibrosis gene mutations that have
been conclusively shown to be disease causing.

The Committee discussed the limitations of the available evidence. None of the studies
reported diagnostic accuracy data. They agreed the usefulness of prevalence data reported
in the studies was very limited as studies did not adequately define the population, and they
analysis did not control for confounders. Due to this they concluded it was not very useful in
informing their recommendation and these were based on their clinical experience.

The Committee discussed the relevance of each sign and symptom included in the evidence
review. The Committee agreed that infants (children under 1 year of age), children and
young people and adults, required separate recommendations depending on the pertinence
of the symptoms for each subgroup.

¢ The Committee noted that the presence of meconium ileus in infants was considered a
highly suggestive sign of cystic fibrosis that should lead to further investigation. This is
because meconium ileus is a unique feature of cystic fibrosis.

¢ Likewise, the suspected diagnosis of DIOS in children, young people and adults (which is
the equivalent to meconium ileus in infants) is also a well-known factor suggestive of
cystic fibrosis that should also lead to further investigations of cystic fibrosis.

¢ In relation to respiratory symptoms, the Committee emphasized that one single respiratory
event should not necessarily lead to further investigation. The Committee considered
recurrent lower respiratory tract infections, chronic lung disease or chest X-ray with
persistent changes as reasons for referral in infants. Similarly, chronic sinus disease and
chronic wet or productive cough should also be considered as reasons for referral in
children, young people and adults. They noted that children do not produce sputum and
they agreed to use the term wet cough. In adults, they agreed it was more appropriate to
use productive sputum instead of wet cough, as adults are more aware of having sputum.
Finally they noted the presence of chronic or repeated chest infection regardless of
species may raise the possibility of cystic fibrosis. They agreed not to specify pathogens
causing chest infection as people with cystic fibrosis may become colonised or chronically
infected with many different opportunistic infections, and so highlighting any individual
species is likely to confuse diagnosis.

e The Committee discussed that people with cystic fibrosis often show signs of
bronchiectasis due to recurrent inflammation and infection. Additionally, people with cystic
fibrosis may present with asthma-like symptoms, such as wheezing, coughing, chest
tightness and shortness of breath, due to inflammation and infection of the airways.
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e The Committee acknowledged that cystic fibrosis is known to cause pancreatitis.
Approximately 10-15% of people with cystic fibrosis are exocrine pancreatic sufficient and
so do not show malabsorption symptoms or diabetes mellitus, however these patients do
show a high incidence of attacks of pancreatitis.

¢ The Committee agreed that cystic fibrosis can also be suspected if there are signs of
faltering growth in infants and pre-school children or undernutrition in older children,
young people and adults. They noted that in young people, undernutrition can lead to
delayed puberty, but they agreed not to include it as a sign where cystic fibrosis should be
considered as there are also other reasons that can lead to delayed puberty. They also
noted that in adults with cystic fibrosis undernutrition normally goes in association with
other symptoms, such as pancreatitis and malabsorption.

e The Committee stressed that malabsorption should be separated from undernutrition as
malabsorption, such as steatorrhea, may be indicative of pancreatic insufficiency, a
common complication of cystic fibrosis (as discussed above), whereas undernutrition has
a variety of non-cystic fibrosis causes.

e The Committee highlighted that azoospermia showed an important association with a
diagnosis of cystic fibrosis. They noted that this was consistent with previous findings, as
it is estimated 99% of men with cystic fibrosis are infertile. They also noted that some men
can produce sperm, but they are still infertile. They discussed whether this symptom
applied to young people too, but they agreed that generally will not be apparent to people
under 18 years. It was also discussed that women may present with sub-infertility too, but
they agreed that this is rather unusual, and that clinically it is not possible to use the term
sub-infertility.

The Committee also discussed about other signs and symptoms not included in the review
protocol were also discussed, such as congenital intestinal atresia, DIOS, rectal prolapse,
pseudo-Bartter syndrome or diabetes mellitus.

e The Committee noted congenital intestinal atresia is a rare condition that leads to the
complete occlusion of the intestinal lumen in neonates and it has been associated with the
presence of cystic fibrosis.

¢ As highlighted in the protocol, DIOS is considered a symptom of cystic fibrosis. Therefore,
the Committee agreed that the suspected diagnosis of DIOS in children, young people
and adults (which is the equivalent to meconium ileus in infants) should also lead to
further investigations of cystic fibrosis.

e They noted that rectal prolapse can also be a sign that health care professionals should
be aware of. However, this sign does not present on its own, and it is associated with
pancreatitis.

o Cystic fibrosis may present as Pseudo-Bartter Syndrome (dehydration and salt depletion
due to dysregulation of salt homeostasis in cystic fibrosis), but this is rare in the UK and
more common in warmer climates.

e They also discussed whether the presence of diabetes mellitus in young people could be
a sign of cystic fibrosis. However, they agreed not to include it in the recommendations, as
cystic fibrosis-related diabetes mellitus is diagnosed in the presence of other symptoms
related to cystic fibrosis.

The Committee agreed that a sweat test should be recommended in infants, children and
young people. If the test was positive or borderline, the person should be referred for further
investigations at a specialist cystic fibrosis centre.

Furthermore, the Committee was concerned about carrying out genetic testing in a child
carriers to determine their carrier status (i.e. the child is heterozygous), as they cannot give
consent. Thus, they agreed that genetic testing should only be considered when sweat tests
results are uncertain. In adults, however, sweat test is less reliable, and cystic fibrosis gene
testing is preferred.

© National Institute for Health and Care Excellence 2017. All rights reserved.
63



0O OVWONO OPhWN-=-

EEGEN RGN
W N

14

15
16
17
18
19

20
21
22
23
24

25

26
27
28

29
30
31
32

33
34
35

36
37
38

39
40

41
42

43
44

5.7.2

5.7.3

574

Cystic Fibrosis
Diagnosis of cystic fibrosis

With regards to gene testing, the Committee noted that over 2000 variants in the CFTR have
been identified but at present only around 10% of these have been linked to the development
of cystic fibrosis. At present genetic tests only return results for the most common variants
associated with disease. Clinicians should be aware this means results from genetic tests
cannot rule out a diagnosis of cystic fibrosis.

The Committee discussed how the results of genetic testing results related to the obligation
of clinicians to refer people to a specialist cystic fibrosis centre. They agreed that a gene
testing revealing 1 or 2 cystic fibrosis mutations was a reason for referral. It was also decided
that due to the possibility that negative results do not entirely rule out cystic fibrosis, a referral
should be based on the clinicians own judgement in light of gene test results and apparent
symptoms (as discussed above).

These Committee noted that these recommendations are consistent with the NHS Service
Specifications for cystic fibrosis.

Consideration of economic benefits and harms

The Committee advised that their recommendation to offer a sweat test or gene test follows
current clinical practice to identify the clinical manifestations of cystic fibrosis and its
complications. Those tests would subsequently inform the patient’'s management to improve
their health-related quality of life. As a result, the Committee agreed their recommendations
promoted a cost-effective use of resources.

Moreover, knowing what clinical manifestations suggest a diagnosis of cystic fibrosis and
knowing the complications of cystic fibrosis, may lead to better identification and thus more
timely management and has therefore, indirectly, potentially important resource implications.
Therefore, it was important those manifestations and complications were included in the
Committee’s recommendations.

Quality of evidence

Prospective and retrospective observational studies were included in the review. The quality
of evidence as assessed per individual studies was very low. The main sources of bias in the
studies were:

¢ Selection bias: It was noted that most studies do not indicate whether children had
undergone newborn screening, although Committee members were able to assume that
in some of the studies it was likely the participants were no assessed based on the date of
the study and the country (Hubert 2004 - France).

e Prognostic factor of interest or outcome of interest not defined: It was noted that some
studies did not adequately define the symptom evaluated. Other studies did not provide
details about how sweat test was conducted, or the thresholds used for diagnosis.

e Lack of control of potential confounders: Studies did not indicated either if the people
included in the studies presented other sign or symptoms suggestive of cystic fibrosis,
which was considered a very serious limitation.

Due to all these limitations, the Committee considered that the usefulness of prevalence data
reported in the studies is very limited.

None of the studies reported diagnostic accuracy data, or enough data to calculate
diagnostic outcomes.

Other considerations

No equality issues were identified by the Committee for this review question.
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The Committee agreed there was no need to prioritise a research recommendation for this
topic. They noted that a universal screening programme is in place in the UK since 2006. In
addition, they agreed their clinical experience and expertise was sufficient to draft
recommendations regarding the clinical features that should lead to investigation of cystic
fibrosis. t.

Key conclusions

The Committee concluded that cystic fibrosis is a clinical syndrome that is diagnosed based
on clinical presentation and this diagnosis can be confirmed by sweat test and a genetic test.
In infants, children, young people and adults that have not been previously diagnosed with
cystic fibrosis, including those who had a negative newborn screening test, cystic fibrosis can
be suspected if one or more of the following signs or symptoms are present: meconium ileus
or DIOS, respiratory symptoms, pancreatitis, faltering growth or malnutrition, symptoms of
malabsorption, rectal prolapse or pseudo-Bartter syndrome.

Recommendations

1. Be aware that cystic fibrosis can be diagnosed based on:

¢ clinical manifestations, supported by sweat or gene test results for
confirmation or

¢ clinical manifestations alone, for people with symptoms who have
normal sweat or gene test results or

e positive test results in people with no symptoms, for example infant
screening (blood spot immunoreactive trypsin test) followed by sweat
and gene tests for confirmation.

2. Assess for cystic fibrosis and, when clinically appropriate, perform a sweat test
(for children and young people) or a cystic fibrosis gene test (for adults) in people
with any of the following:

e congenital intestinal atresia
e meconium ileus
o symptoms and signs that suggest distal intestinal obstruction syndrome
¢ faltering growth (in infants and young children)
e undernutrition
e recurrent and chronic pulmonary disease, such as:
o recurrent lower respiratory tract infections
o clinical or radiological lung disease (in particular bronchiectasis)
o persistent chest X-ray changes
o chronic wet or productive cough
e chronic sinus disease
e obstructive azoospermia (in young people and adults)
e acute or chronic pancreatitis
¢ malabsorption
¢ rectal prolapse (in children)
e pseudo-Bartter syndrome.

3. Refer people with suspected cystic fibrosis to a specialist cystic fibrosis centre if:

¢ they have a positive or equivocal sweat test result

© National Institute for Health and Care Excellence 2017. All rights reserved.
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¢ their assessment suggests they have cystic fibrosis but their test results
are normal

e gene testing reveals 1 or 2 cystic fibrosis mutations.
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Information and Support

Review question: What information and support should be given to children, young
people and adults with cystic fibrosis?

Introduction

People with cystic fibrosis and their families and carers often report that the information and
support available to them at different stages of diagnosis and management is inconsistent.
While the information needed differs between people, it is widely acknowledged that they
need information and support at all stages of life with cystic fibrosis. Having the right
information and support is an important factor in the effective management of cystic fibrosis,
for example in order to achieve optimal health and quality of life.

Access to the right information and support can help to reduce anxiety and increase
empowerment and confidence in managing symptoms and providing effective care for
someone with cystic fibrosis. Equally, not having access to the right information and support
can hinder people to make informed decisions about treatment and management.

Due to the variations in provision of information and support, the Committee agreed it was
important to consider what information and support people with cystic fibrosis and their family
and carers need.

The Committee considered not only the type of information and support available, but also
the format in which it was delivered. Providing too much information in an inaccessible format
may be equally detrimental as not enough quality information. They also considered some of
the concerns people might have about access to reliable sources of information or support.
An example of this is the increasing use of online forums or online communities where
people who have cystic fibrosis, their carers or family members may look for answers to
questions to supplement information gaps from their health care providers. The Committee
did not want to negate the applicability of such avenues of support, but they did want to
consider how they may be useful as an adjunct to other sources of information rather than as
replacement.

Description of clinical evidence

The aim of this review was to identify the information and support that should be provided to
people with cystic fibrosis and their parents and carers.

Studies were considered for inclusion if they collected data using qualitative methods (such
as semi-structured interviews, focus groups and surveys with open-ended questions) in
which the authors analysed the data qualitatively (including thematic analysis, framework
thematic analysis or content analysis). Survey studies restricted to reporting descriptive data
that was analysed quantitatively were excluded.

Given the nature of qualitative reviews, findings or themes were summarised from the
literature. They were not restricted to those identified as likely themes by the Committee at
protocol stage.

For full details see review protocol in Appendix D.
There were 31 studies included in this review.

All the studies were qualitative studies except 1 which used mixed methods (Hilliard 2014)
and 2 studies based on questionnaires that included open questions (Fair 2000 and
Widerman 2003). All qualitative studies included semi-structured interviews except 2 which
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used in-depth interviews (D’Auria 2000, Johannesson 1998), 1 study that used unstructured
interviews (Jessup and Parkinson 2010), 1 study that used an online ethnographical
approach, which involved observing, downloading and analysing discussion group postings
(Kirk 2016). There were 3 studies which used focus groups in addition to semi-structured
interviews (Braithwaite 2011, MacDonald and Greggans 2010, Tipping 2010).

The size of the studies ranged from 4 to 203 participants. There were 2 studies which
included parents of infants with cystic fibrosis (Tluczek 2006, Tluczek 2009), 1 study
included parents of infants and children with cystic fibrosis (Jessup 2016), 4 studies included
parents of children with cystic fibrosis (Coates 2007, Filigno 2012, Grob 2008, Whyte 1995),
5 studies included parents of children and young people with cysticc fibrosis (Grossoehme
2014, Hodgkinson and Lester 2002, Hummelinck and Pollock 2006, Lang 2005, Miller 2009),
1 study included children with cystic fibrosis and their parents (Angst and Deatrick 1996), 1
study included infants, children, young people and adults with cystic fibrosis and their
families (Roehrer 2013), 1 study included children, young people and adults with cystic
fibrosis and their parents (Jessup and Parkinson 2010), 1 study included young people with
cystic fibrosis and their parents (Kirk 2016), 7 studies included adults with cystic fibrosis
(Braithwaite 2011, Hilliard 2014, Johannesson 1998, Kazmerski 2016, Widerman 2002,
Widerman 2003, Widerman 2004), 2 studies included children and young people with cystic
fibrosis (Barker 2012, Beresford 2002), 2 studies included young people and adults with
cystic fibrosis (D’Auria 2000, Fair 2000), 1 study included pediatric nurses for cystic fibrosis
(Bagnasco 2013), 1 study included physicians that cared for either children with cystic
fibrosis, adults with cystic fibrosis or both children and adults with cystic fibrosis (Dellon
2012), 1 study included children and young people with cystic fibrosis, their parents,
befrienders, play therapists and education liaison personnel (MacDonald and Greggans
2010), 1 study included parents or children and young people with cystic fibrosis and
physiotherapists (Tipping 2010).

There were 9 studies conducted in the UK (Beresford 2002, Coates 2007, Fair 2000,
Hodgkinson and Lester 2002, Hummelinck and Pollock 2006, Kirk 2016, Lang 2005,
MacDonald and Greggans 2010, Whyte 1995), 13 in the USA (Angst and Deatrick 1996,
Barker 2012, D’Auria 2000, Dellon 2012, Filigno 2012, Grob 2008, Grossoehme 2014,
Hilliard 2014, Kazmerski 2016, Tluczek 2006, Tluczek 2009, Widerman 2002, Widerman
2004), 5 in Australia (Braithwaite 2011, Jessup 2016, Jessup and Parkinson 2010, Roehrer
2013, Tipping 2010), 1 in Italy (Bagnasco 2013), 1 in Sweden (Johannesson 1998), 1 in
Canada (Miller 2009), 1 in multiple countries (Widerman 2003).

A summary of the included studies is presented in Table 159. See study selection flow chart
in Appendix F, study evidence tables in Appendix G and list of excluded studies in Appendix
H. For presentation of findings, a theme map was generated according to the themes
emerged from studies (Figure 1). Due to the qualitative nature of these studies, evidence is
summarised in GRADE-CERQual tables within the evidence report. Therefore no separate
Appendix is provided for this.

Summary of included studies

A summary of the studies that were included in this review are presented in Table 20.

Table 20: Summary of included studies

Study design/  Participants Aim of the
Study methods Irespondent study Comments
Angst and Semi- N=28 mixed To describe how e Overall quality: low
Deatrick structured population children with o Sample selection was
(1996) interviews N=20 children chronic iliness not reported.
USA (secondary with CF and both  and their L

: Description of data
analysis of two parents of each parents are ¢ collectipon method was
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Study

Bagnasco et
al. (2013)

Italy

Barker et al.
(2012)

USA

Study design/
methods
data sets)

Semi-
structured
interviews

Semi-
structured
interviews

Participants
Irespondent
child

Age of children:
range 7 to 11
years (median 9
years).

N= 12 paediatric
nurses

N=7 paediatric
nurses for CF

N= 24 children

and young people

with CF

Age range: 11 to
18 years; mean
age: 15.7

Aim of the
study
involved in
health care
decisions.

To explore how
nurses
perceived
autonomy in
parents,
adolescents,
and children
related to the
management of

chronic disease.

To explore the
role of family
and friends in
supporting
cystic fibrosis
disease
management
during
adolescence.

Comments

vaguely described.

The analytical process
was reported vaguely.
Description of emerging
and overarching themes
was reported, but
saturation of data was
not reported.

Overall quality: low

Mixed sample with
Neuro muscular and CF
unit. No clear
differentiation with
overlap between
samples.

No information on
structure of interview or
whether topic guide
reported. Description of
how "themes" were
arrived at was
discussed but
information was not
sufficient to conclude if
data collection process
was robust. No
information on data
saturation and full
exploration of theme.

The analytical process
was described with
description of themes
and categories.

Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

Consistency between
the researchers not
reported.

Overall quality:
moderate

Sample selection was
clearly reported.

Data collection relied on
the semi-structured
interviews. Process for
semi structured
interview was clearly
reported but topic guide
was not reported.

The analytical process
was described, with the
use of predefined
template analysis from
the literature. No
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Study

Beresford et
al. (2002)

UK

Braithwaite
et al. (2011)

Australia

Coates et al.

(2007)
UK

Study design/
methods

Semi-
structured
interviews

Focus groups
(with staff) and
semi-
structured
interviews
(with people
with CF and
with family
members)

Semi-
structured
interviews

Participants
Irespondent

N= 63 children

and young people

with chronic
condition (n=11
with CF)

Age: 11to 16
years

N= 42

e Nn=12 people
with CF

e n=10 family
members of
people with CF
who had died

e Nn=20 staff

¢ Age range of

people with CF:

26 to 53 years;
mean age: 35
years

N=8 mothers of
children with CF

Children’s age: 3

to7

Aim of the
study

To explore the
experiences of
chronically ill
adolescents in
communicating
with health
professionals,
including the
identification of
factors which
hinder or
facilitate their
use of health
professionals as
an information
source.

To explore the
unmet needs
and key issues
for people with
CF, their
families and the
staff providing
their care while
awaiting organ
transplantation.

To supplement
existing
research to gain
insight into
mothers’
experiences of
informing
relatives about
CF and to look
at patterns of

Comments
description of how
"themes" were arrived
at

e The researchers' roles
and potential influences
in the analytical process
not critically reviewed

e Multiple researchers
but consistency
between them not
reported

¢ Overall quality: low

e Sample selection was
clearly reported.

¢ Unclear about topic
guides and limited
information about group
meetings.

e The analytical process
was not described in
detail, no description of
how "themes" were
arrived at; researchers
did not critically review
their own roles in the
process.

e The study was not clear
about the number of
researchers involved in
data collection or
interviews.

Overall quality: high
e Sample selection was
clearly reported.

e Structure of interview
and topic guide decided
by the experts within the
hospital

e The analytical process
was described in detail.

e Study conducted by
lone researcher and
may lack some of the
formal research vigour.

e Overall quality:
moderate

e Sample selection was
clearly reported

e Structure of interview
and topic guide
reported. Description of
how "themes" were
arrived at was
discussed. Data
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Study design/
Study methods
D’Auria et al. In-depth
(2000) interviews
USA
Dellon et al. Follow-up
(2012) semi-
USA structured
interviews

after surveys

Participants
Irespondent

N=15 young
people and adults
with CF

Age of
respondents with
CF: between 17 -
22 years with
mean age of 19
years.

N=26 physicians
at two major CF
centres
Physicians
worked with either
children, or
adults, or both
children and
adults.

Aim of the
study
communication
within these
families.

To explore the
influence of peer
relationships on
adjustment to
CF.

To give an
account of the
physician
perspective on
communication
with patients
about the use of
non-invasive
and invasive
mechanical
ventilation for
respiratory
failure.

Comments
saturation and full
exploration of theme not
clear.

e The analytical process
was described with
description of themes
and categories.
Whether sufficient data
were gathered to fully
explore the themes is
not clear. No critical
review of the
researchers’ role in the
process.

¢ Discrepancies between
the researchers were
addressed by the senior
researcher with
oversight.

Overall quality: low

e Sample selection was
not clearly reported.

e Structure of interview
and topic guide not
reported. No discussion
on whether saturation
has been reached for
any of the themes
reported.

e Description of how
"themes" were arrived
at was discussed. No
critical review of the
researchers’ role in the
process

e Study conducted by
multiple researchers but
the level of consistency
between them not
reported

Overall quality: low

e Sample selection was
process was not clearly
reported.

e The relationship
between the researcher
and the participants was
not reported.

e Description of data
collection method was
vaguely described and
the setting of the
interview was unclear.

e The analytical process
was reported vaguely.

¢ Description of emerging

© National Institute for Health and Care Excellence 2017. All rights reserved.

71



Cystic Fibrosis
Information and Support

Study design/  Participants Aim of the
Study methods Irespondent study Comments
themes and data
saturation was not
reported.
¢ Results were presented
clearly (e.g.,
citation/data and the
researchers' own input
distinguished)
Fair et al. Survey (postal N=136 young To determine: Overall quality: Low
(2000) questionnaire  people and adults ¢ attitudes about e Sample selection was
UK with open- with CF fertility and not clearly reported.
ended Age: 216 years pregnancy The relationship
EHEn) L between the researcher
subjects with and the participants was
CF not reported.
satisfaction Limited information on
with o the development of
communicatio questionnaire.
?ran tr:]eIZIItShsue Study design limits the
care exploration of themes or
. development and
professionals eliciting further
information.
The analytical process
of interpreting open
ended question was not
reported although use
of specific qualitative
software (NUD*ist)
reported.
No information on data
saturation or
identification of specific
themes
Results were presented
clearly (e.g., citation/
data and the
researchers' own input
distinguished).
Filignoetal. Semi- N=8 parents of To: Overall quality:
(2012) structured children with CF o better moderate
USA interviews Mean age of understand Sample selection was
children at the how families clearly reported.
time of used the Data collection method
interview=8.2 strategies was described
years (SD 0.8). taught in a The analytical process
behaviour-
e was reported.
intervention Degcription (r:f emerging
. . and overarching
fhear;rgx ;2? themes, and saturation
with CF was reported.
families o Results were
experienced presented, however,
during the quotations/citations
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Study design/
Study methods
Grob (2008)  Semi-
USA structured
interviews
Grossoehme  Semi-
(2014) structured
USA interviews

Participants
Irespondent

N=35 parents of
children with CF
(33 mothers and 2
fathers) (16
parents received
a newborn
screening
diagnosis; 4
received a
prenatal
diagnosis; 4
received a
diagnosis within a
few days or
weeks of birth for
an asymptomatic
child; 11 received
a later diagnosis
for a symptomatic
child (between 2
months and 7
years).

Age of children at
the time of the
interviews: Not
reported

N=25 parents of
children and
young people with
CF Age of
children and
young people: <
13 years

Aim of the

study
developmental
transition from
toddlerhood to
school-age,
particularly
nutrition.

To examine how
the expansion of
mandatory
genetic testing
at birth
structures, for
parents, specific
kinds of
disjuncture
between their
child’s medically
defined disorder
and the manifest
illness.

To describe
parent
experiences
developing and
utilizing CF care
routines.

Comments
from respondents
were not reported
clearly

e Overall quality: Low

e Sample selection was
not reported.

¢ Data collection method
was not described
clearly.

e The analytical process
was reported, but vague
in description.

e Description of emerging
and overarching themes
was reported, but
saturation of data was
not reported.

e Overall quality:
moderate

e Sample selection was
clearly reported.

e Structure of interview
reported. Description of
how "themes" were
arrived at was
discussed in depth.

¢ Data saturation and full
exploration of theme
reported.

e The analytical process
was described with
description of themes
and categories and use
of specific software for
processing.

e Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

e Study conducted by

multiple researchers but
the level of consistency
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Study design/
Study methods
Hilliard et al. Mixed-
(2014) methods study
USA including semi-
structured
interviews
Hodgkinson Semi-
and Lester structured
(2002) interviews
UK
Hummelinck  Semi-
and Pollock structured
(2006) interviews
UK

Participants
Irespondent

N=16 adults with
CF

Age: 21 to 48
years

N=17 mothers of
children and
young people with
CF

Age range of
people with CF: 2-
13 years

N=27 parents
from 20 families
with a child with a
chronic condition
(n=4 children and
young people with
CF)

Age range of
children and
young people: 0-
16

Aim of the
study

To involve
individuals with
CF in guiding
the development
of future
mHealth apps
for adherence
promotion.

To explore the
current stresses
and coping
strategies used
by mothers and
to identify roles
and strategies
that nursing
professionals
could extend or
adopt to support
them and
families of
children with
CF.

To explore the
complexity of
parents’
information
needs and how
current
information
provision is
evaluated.

Comments

between the
researchers not
reported.

Overall quality: high

Sample selection was
clearly reported.

e The analytical process

was described in detail.

Description of how
"themes" were arrived
at; saturation of data
and exploring all the
themes in detail was
reported

Overall quality:
moderate

Sample selection was
clearly reported.

e Data collection method

was appropriately
described, including
saturation of themes

The analytical process
was reported, but not in
detail. Saturation of
themes was described
in the data collection
section

Overall quality: low

Sample selection was
clearly reported. The
relationship between
the researcher and the
respondents clearly
reported

Data collection method
was not described in
detail and cross
referenced to other
study for detail
information

The analytical process
was clearly reported.
Unclear if saturation of
data was achieved.
Development of theme
was described. No
report on transcribing
interview, validation or
use of qualitative
software for processing
of information

Results were presented
clearly and the findings
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Study design/
Study methods
Jessupetal. Semi-
(2016) structured
Australia interviews
Jessup and Un-structured
Parkinson interviews
(2010)
Australia

Participants
Irespondent

N=10 parents
from 7 families of
infants and
children with CF

Age of infants and
children: 1 to 8
years

N=8 families with
a son/daughter
with CF (n=7
people with CF,
n=17 parents
either as couples
or individually)
Age of people
with CF: range: 2-
21, average: 10.5

Aim of the
study

To explore the
education needs
of 10 parents
following their
infant’s
diagnosis with
CF via newborn
screening.

To explore the
experiences of
living with CF.

Comments
discussed in detail (e.g.,
citation/data and the
researchers' own input
distinguished)

Overall quality: moderate

e Sample selection was
clearly reported.

e Structure of interview
and topic guide
reported. Description of
how "themes" were
arrived at was
discussed.

¢ Data saturation
determining further
sample recruitment was
reported.

e The analytical process
was described with
description of themes
and categories.

e Researchers’ role and
potential influence s in
the analytical process
not critically reviewed

e Study conducted by
multiple researchers but
the level of consistency
not reported.

e Overall quality:
moderate

e Sample selection was
clearly reported.

e The authors clearly
explained and justified
clearly how the data
were collected.
However, the authors
did not discuss data
saturation.

e There was an in-depth
description of the
analysis process. It is
clear how the themes
were derived from the
data. However, there
was no critical review of
the researcher's role in
the process.

¢ A colleague with
expertise in
phenomenology
challenged perceived
anomalies in the
analysis. However, the
total number of analysts
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Study design/
Study methods
Johannesson In-depth
etal. (1998) interviews
Sweden
Kazmerskiet Semi-
al. (2016) structured
USA interviews

Participants
Irespondent

N=14 women with
CF

Age: 22 to 34
years

N=22 women with
CF

Age: 18 to 30
years

N=16 CF program
directors

Aim of the
study

To investigate
psychosocial
issues
concerning
puberty and
motherhood
among CF adult
females, to see
how they had
obtained and
conceived
information on
these matters
and how they
would like
information to
be given.

To explore the
attitudes,
preferences,
and experiences
of patients with
CF and CF
providers toward
sexual and
reproductive
health care for
young women
with CF.

Comments
involved was unclear.
There was no
respondent validation
due to concerns about
the research burden on
the CF population.

¢ Overall quality: low

e Sample selection was
clearly reported. The
relationship between
the researcher and the
respondents was clearly
reported.

e Description of data
collection method was
vaguely described

e The analytical process
was not clearly
reported.

e Description of how
emerging and
overarching themes
were reached was not
reported, saturation of
data was not reported.

¢ Results were presented
clearly supported with
quotes and findings
discussed in depth
(e.g., citation/data and
the researchers' own
input distinguished)

Overall quality: moderate

e Sample selection was
clearly reported.

e Structure of interview
and topic guide
reported.

e Description of how
"themes" were arrived
at was discussed. Data
saturation and full
exploration of theme
reported.

e The analytical process
was described with
description of themes
and categories.

¢ Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

e Study conducted by
multiple researchers but
the level of consistency
between the
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Study

Kirk et al.
(2016)

UK

Lang et al.

(2005)
UK

Study design/
methods

Online
ethnographical
approach,
involving
observing,
downloading
and analysing
discussion
group postings

Semi-
structured
interviews

Participants
Irespondent

N= 182
participants on
the parent’s
discussion group
(103 discussion
threads) and 97
participants on
the young
people’s
discussion group
(48 discussion
threads).

Age of
participants: not
reported

N=8 parents of
children and
young people with
CF

Age of children
and young
people: 3 to 16
years

Aim of the
study

To explore how
online peer
support is used
by young
people and
parents to
support self-
care in relation
to CF.

To explore the
experiences of
parents of
children with CF
who had been
asked to
consider lung
transplantation
as a treatment
choice and
subsequently
referred to one
of two national
lung transplant
centres.
Especially to
explore their
views on how
the flow of
information
should be
managed, and
how the process
of initial
introduction by

Comments

researchers not
reported.

¢ Findings cannot be
generalised to all CF
care providers (for
example those who are
not directors).

¢ Overall quality:
moderate

e Sample selection was
clearly reported.
Whether the sample is
genuine representative
of the CF population is
unclear and it was
based on a single online
discussion forum.

e Data collection relied on
the discussion thread.

e Description of how
"themes" were arrived
at was unclear or
whether data saturation
reached.

e The analytical process
was described but was
inadequate in
description.

e Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

Overall quality: Moderate

e Sample selection was
clearly reported.

e The relationship
between the researcher
and the participants was
not reported.

¢ Description of data
collection method was
vaguely described
although validated
qualitative research tool
was used.

e The analytical process
was reported vaguely.
Description of emerging
and overarching themes
was reported, but
saturation of data was
not reported. Coding
and category
identification by two
independent
researchers suggest
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Study

MacDonald
and
Greggans
(2010)

UK

Miller et al.
(2009)
Canada

Study design/

methods

Semi-
structured
interviews and
focus groups

Semi-
structured
interviews

Participants
Irespondent

N=17 participants
of which n=10
were children or
young people with
CF or their
parents, n=3 were
befrienders, n=2
play therapists,
n=2 education
liaison personnel

Age of children
and young people
with CF: 8 to 18
years

N=47 parents of
children and
young people with
complex chronic
health conditions
(n=7 with CF)
Age of
participants with
CF not reported.

Aim of the
study

the referring
centre could be
improved.

To evaluate the
impact of a
community
youth
befriending
programme on a
group of young
people with CF
and their carers.

To examine how
the experiences
and perceptions
of parents of
children with
complex chronic
health
conditions fit
with the
perspectives of
academic and
service
providers on
continuity of
care. To identify
the salient
factors in the
experience of
continuity in this
population.

Comments

reliability of findings
Findings/results:
Results were presented
clearly. Discussion of
the finding was limited
and cross reference to
citation/data and the
researchers' own input
was not adequately
presented

Overall quality:
moderate

Sample selection was
clearly reported.

Structure of interview
and topic guide
reported. Description of
how "themes" were
arrived at was
discussed. Data
saturation and full
exploration of theme not
reported.

The analytical process
was described with
description of themes
and categories.

Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

Study conducted by
multiple researchers but
the level of consistency
between the
researchers and rigour
of the process reported.

Overall quality:
moderate

Sample selection was
clearly reported.

Structure of interview
process reported but no
information on use of
topic guide. Description
of how "themes" were
arrived at was
discussed. Data
saturation and full
exploration of theme
reported.

The analytical process
was described with
description of themes
and categories and use
of specific technology.
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Study

Roehrer et
al. (2013)

Australia

Tipping
(2010)
Australia

Study design/
methods

Semi-
structured
interviews

Focus group of
physiotherapis
ts and semi-
structured
interviews with
parents

Participants
Irespondent

N= 15 people with
CF and their
families

Age of people
with CF: 19
months to 52
years

N=11

e n=5
physiotherapists

e n=6 parents of
children or
young people
with CF

Age of children: 2

to 16

Aim of the
study

To provide an
overview of the
evaluation of a
pilot trial of an
information
system
conceptualised
to develop to
assist people
with CF and
their families, to
enhance their
skills and
communication
in relation to
self-
management for
their condition.

To identify
factors that
impair the
delivery and
retention of
physiotherapy
education for
parents of
children with CF
and factors that
impair effective
physiotherapy
treatment in the
home
environment.

Comments

No critical review of the
researchers’ role in the
process.

Interview conducted by
single researcher but
the level of consistency
and accuracy not
reported.

Overall quality: low

Sample selection was
clearly reported.

Data collection method
was described.

The analytical process
was reported.
Description of emerging
and overarching themes
was reported, but
saturation of data was
not reported.

Results were not
presented clearly (e.g.,
citation/data and the
researchers' own input
distinguished).

Overall quality:
moderate

Sample selection was
clearly reported.

Data collection was
clearly reported,
including the number of
interviews, data
saturation and the use
of an interview map and
digital recording.

The analysis process
was described in detail,
including details on how
categories, sub-
categories and themes
were developed.
However, there was no
mention of contradictory
data and researchers
did not critically
examine their own role,
potential bias and
influence during
analysis and data
selection.

Data analysis was
completed
independently by two
researchers to enhance
credibility. Moreover,
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Study

Tluczek
(2006)

USA

Tluczek
(2009)
USA

Whyte et al.
(1995)

UK

Study design/
methods

Semi-
structured
interviews

Semi-
structured
interviews

Semi-
structured
interviews

Participants
Irespondent

N= 33 families of
infants with
abnormal
newborn results
(8 with CF
confirmed after
sweat test)

Age of infants: 1.5
to 6 months

N= 193 parents of
100 infants (100
interviews) with
abnormal
newborn
screening results
for CF (n=16
diagnosed with
CF)

Age of infants: <6
months

N=16 families
(n=4 with CF)
Age of children: 4
years

Aim of the
study

e To

e understand
parents’
perceptions
about genetic
counselling
received while
awaiting their
infant’s sweat
test results,

o identify
conditions that
may affect the
quality of their
experience,

e develop a
model for
genetic
counselling
under the
conditions of
NBS using CF
as a prototype
for NBS
programs
using gene
technologies.

To examine
how, when and
from whom
parents were
informed about
NBS, as well as
to obtain their
perspectives
about how to
improve parent
education about
NBS.

To increase
understanding
of the needs of
families caring
for children with
chronic illness;
to investigate
the continuity,

Comments

participants were asked
to review the emerging
themes and comment
on their accuracy.

Overall quality:
moderate

Sample selection
including process of
recruitment was clearly
reported.

Structure of interview
and topic guide not
reported.

Description of how
"themes" were arrived
at was discussed. Data
saturation and full
exploration of theme
reported.

The analytical process
was described with
description of themes
and categories.

Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

Overall quality:
moderate

Sample selection was
reported. The
relationship between
the researchers was
reported.

Description of data
collection method was
reported.

The analytical process
was reported.
Description of emerging
and overarching themes
was reported, but
saturation of data was
not reported.

Overall quality: low

Sample selection was
clearly reported.
Description of data
collection method was
not clearly described
The analytical process
was reported.
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Study

Widerman
(2002)

USA

Widerman
(2003)
International

Study design/
methods

Semi-
structured
interviews

Survey (survey
instrument
included open-
ended
questions)

Participants
Irespondent

N= 36 adults who
received a
diagnosis of CF at
age 20 years or
older

N=130 adults
diagnosed with
CF after age 18

Aim of the
study
effectiveness
and
acceptability of
care from the
parents’
perspectives.

To determine
the extent to
which the needs
and issues
attendant to the
adult CF
interview are
addressed by
existing bad-
news and
paediatric CF
recommendatio
ns and, if
necessary, to
develop and
present
recommendatio
ns to
supplement
them.

To address
evidence gap
about the actual
and self-
perceived
knowledge of
people
diagnosed with
CF as adults in
order to inform
the development
of educational
materials for this
sub-population
and to guide
caregivers in
educating them.

Comments

Description of
methodology of
emerging and
overarching themes
was not clearly
reported, and saturation
of data was not
reported.

Overall quality:
moderate

Sample selection was
clearly reported.

Data collection method
was appropriately
described

The analytical process
was reported. Authors’
interpretation was
checked independently.
Unclear if saturation of
themes was achieved

Overall quality: low

Research method was
not the most
appropriate for
answering the research
question. Qualitative
semi structured
interview would have
been better.

Sample selection was
unclear. The need for
international sample
solicited through email
was not justified.

Data collection relied on
the postal questionnaire
with open ended
question. Survey
instrument described.
There was no theme or
topic guide or report of
data saturation.

The analytical process
was poorly described
and involved grouping
information based on
frequency. No further
analysis of the
qualitative information.
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e Researchers’ role and
potential influences in
the analytical process
not critically reviewed.

e Was sponsored by

pharmaceutical
company.

Widerman Semi N=36 young To explore the Overall quality: Moderate

(2004) structured adults with CF experience of e Sample selection:

USA interview receiving a Sample selection was
diagnosis of clearly reported. The
cystic fibrosis relationship between
after age 20. the researcher and the

respondents clearly
reported

Data collection method
was appropriately
described

The analytical process
was reported but was
unclear on use of
analytical software.
Authors’ interpretation
was checked
independently.

Unclear if saturation of
themes was achieved

Results were presented
clearly (e.g.,
citation/data and the
researchers' own input
distinguished).
Abbreviations: CF-cystic fibrosis; NBS-newborn screening; SD- standard deviation; UK-United Kingdom; USA-
United States of America.
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6.41 Clinical evidence profile

6.4.12 Theme maps

3 The theme maps are presented in Figure 3 and Figure 4.

Figure 3: Theme map: information needs for people with cystic fibrosis and their parents or carers
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Figure 4: Theme map: support needs for people with cystic fibrosis and their parents or carers
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1 The clinical evidence (GRADE-CERQual) for the information and support question is presented in Table 21 to Table 30.
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6.4.21 Clinical evidence profile: information needs for people with cystic fibrosis and their parents or carers

2 Table 21: Summary of clinical evidence (GRADE-CERQual): Theme 1. Information at diagnosis

Study information

Number of
studies Design

Sub-theme 1: new-born screening

5 studies (Grob 5 studies using
2008, Jessup interviews
2010, Tipping

2010, Tluczek

2006, Whyte 1994

Quality assessment

Description of theme or finding Criteria Rating

5 studies conducted in Australia, the UK, the USA explored the Limitation of Minor

information needs of the families of infants with abnormal evidence limitations

newborn screening or children with cystic fibrosis. Coherence of  Coherent
findings

Parents reported they were relieved when they received the Applicability of  Applicable

diagnosis of cystic fibrosis: evidence

"..when we got it | was totally relieved. Even though he cystic
fibrosis and | knew what it was and | knew the outcome of it, it
was a relief, because | knew | was gonna be treated correctly.
| knew..that | wasn't crazy, that | wasn't looking for something
to be wrong with him, you know?" (mother of a child aged 7
years with delayed diagnosis of cystic fibrosis)

Saturation Saturated

The issue of delayed diagnosis was also discussed. Parents
were concerned about their observations and suggestions
being dismissed by the health care professional regarding their
child's health:

"At the doctor's office, | would cry every time because he
wasn't gaining [weight]. | think they kind of looked at me like
this hysterical first-time mother, and the doctor whom | kept
going to see kept saying 'Oh he'll kick in, some babies take a
while to kick in." That was really hard, being so powerless..."
(mother of child who had delayed diagnosis)

Some parents discussed about the information needs they had
before or after receiving the results of the test:

“l want all the information. That way | know what I'm waiting to
hear about. So it’s not this black box that | don’t know anything
about and when [ find out.. | think it was good that we had the
information ahead of time. And, in fact, we were even seeking
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“I'm the kind of person, I'm really proactive, so if | find out
about a problem or an issue | want to dive into it and figure out
what'’s the best way to do this, or what should we do? So |
want all the information | can get.. | don’t just want to be
clueless and think, ‘Oh she’ll be fine, she’ll beat the odds.’ |
want to know the dirty truth. | want to know what these people
[with CF] go through so that | know how | can prepare myself
and how | can prepare Alexandra". (parent of child with cystic
fibrosis diagnosis)

Another mother reported she did not know of cystic fibrosis
until she received a positive new-born screen result for cystic
fibrosis:

"[Margo was] chunky,” she recalls. “She was over nine pounds
at birth, so | mean there was no indicators, you know, | mean
visually, you knowlooking at her there wasn't anything to think
therewas anything wrong with her..” (mother of child of 2.5
years diagnosed at birth).

Following diagnosis, parents sought information on future
implication of cystic fibrosis:

“I think probably for his future. What is it going to mean for
(him) when he gets married and has his own kids? How is that
(being a CF carrier) going to play a role? How do we tell him
about all this and explain it to him so that he understands? And
I think more of how is it going to affect him then us, now? How
in the future is it going to affect him?” (mother of carrier infant)

Information is seen as helpful to find reassurance. Parents
experienced difficulties immediately after diagnosis as they felt
confused and frightened when presented with information
because they could not find answers to specific questions or
resolve anxieties that confronted them:

"I felt | was standing outside, watching it all going on, I did not
even know...the IV's he was having straight away and | did not
even know what that was all about. And they were just
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___
pumping all these drugs into him. It was just one injection after
the other in, pretty scary actually. You are left on your own in a
room, you know. Sitting there, waiting for the next lot of IV's
which of course | did not know when that would be. | did not

know how many he had to have. It was difficult. " (Mother of a
child with cystic fibrosis age 7 years)

Some parents reported they received too much information
at the time of diagnosis, and found this overwhelming. They felt
they were "snowed under” by initial information “blah, blah,
blah” (parent).

Another parent also said “/ think firstly in that first week we felt
information overload... to be told like especially with the
physiotherapy...that you've got to do this every single day for
your child's life it's just overwhelming.”

Whereas some parents felt they had to fight to get the
information they wanted:

"We wanted to know all the details, and there would be things
where we would ask the question and they would hedge as if
to say, “We really don't like to tell everybody all those details to
start with.” Because we were both biology trained, we just
wanted the absolute details . . . it seemed like getting blood out
of a stone." (couple of parents)

“not just the stuff they want the parents to hear” (one parent
who read whatever she could and said that she could
recognize the erroneous facts she received from health care
professionals)

"I didn’t know anything about it and | got sent home with a little
bit of information but it was like a week later before | had my
first clinic. | was there all by myself and calling like half of [city
name] it felt like trying to find somebody that...was home and
that could talk... They told me it was genetics but | didn’t
understand what genetics truly meant either so | was like well
what did | do and you know what | can have done different.."
(mother of a one month old infant diagnosed with cystic
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___
fibrosis).
Or that they have to look the information themselves:
“I got the initial diagnosis over the phone.... they don’t tell you
much. It’s like: “We think she’s got cystic fibrosis and we want
you to come in and talk about, and | can see you in two or

three days’ time’. And then it’s like: ‘Oh my God,” and ‘Help,
Google!’... (parent)

Parents appreciate honesty, and did not want professionals to
withhold information:

“One problem | have with some doctors is that they talk down
to you and don’t explain things thoroughly". (Parent of a child
with cystic fibrosis diagnosis) (parent)

However, they also appreciate information that is simple, and
‘not scary’:

“We had one doctor. and we walked into the room and she sat
down and we sat down and she said, ‘Having cystic fibrosis is
not a good prognosis.’ And | sort of thought ‘I don’t really need
to hear this. I'm well aware of what it does.’ | didn’t really think
that was very thoughtful to say to someone while holding their
new baby.. This one doctor. could be quite callous. And not
really think about how you might be feeling as a parent..[What |
needed was] the basics for the moment. You can find out
everything else as you go along. It’s not necessary to know
everything right from the start". (mother of a child with cystic
fibrosis diagnosis) (mother)

And timely, at a rhythm that is comfortable for them:

“They had some hand-outs and things...as far as treatment
and dietary concerns, you know,” “But “there was just too
much at that time to absorb, so we [would] look at it a little bit
[at a time]..” (mother of a child with cystic fibrosis diagnosis)
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Study information

Number of
studies Design

Sub-theme 2: adult diagnosis

2 studies
(Widerman 2002,
Widerman 2003)

1 study using
questionnaires
and 1 study using
interviews

Quality assessment

Description of theme or finding Criteria Rating
2 studies conducted in USA and Europe with 166 adults with Limitation of Major
cystic fibrosis explored the experience of receiving a diagnosis  evidence limitations
of cystic fibrosis as adults. Coherence of  Coherent
Some adults with suspected of cystic fibrosis were told by their  findings
physicians not to be concerned as they would probably test A .
negative. Participants would have appreciated more clarity in /e_\\?iglé?]ibe'“ty e | Appitezlslo
this regard, as they were left confused and questioning

Saturation Saturated

whether they actually had cystic fibrosis:

"[My doctor] decided to have me tested for CF...He said, 'Don't
worry, you're too old'. It can't be, blah, blah, blah, blah. And it
came back positive. So they did it again. And it was positive
again" (46 year old woman)

"OK you tested positive for CF, but we wanted to make sure
you really have the illness. So, therefore we are going to
forward you another clinic for confirmation" (Participant
comment)

Participants highlighted the need for information following
diagnosis.

"What do | do now?" or "how do I care for myself?"
However, they noted information was non-specific and not
relevant to them:

"I wanted to know everything" (participant comment)

"I got a booklet from the CF Foundation listing the median age
of survival as 21. | was diagnosed at 24!" (woman diagnosed
as adult)

"I immediately went to the library the next day and looked up
CF. And, everything said you were going to die by the time
you were 16. And here | was 40". (man diagnosed as adult)
“None (of the materials) addressed social, economic,
psychological, or political issues and obstacles." (man
diagnosed as adult)
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"We were given two books, but only one little paragraph really
applied to me." (man diagnosed as adult)

“I want to know about adult stuff. | want to know what to look
for in symptoms, hints to better activities now, not to think | am
going to die soon so often”. (male participant)

Some participants questioned why they were diagnosed with a
paediatric condition, why they had not experienced symptoms,
and how many others are diagnosed as adults. (author
comment)

Participants said that health care professionals should offer
more information and spend more time with them:

"Doctors need to have more information available. | had 15
min counsel with my diagnosis and that was it. | would call with
a question. They would answer, but otherwise | have been on
my own for information. It’s scary to have a bomb dropped on
you and then it’s like here, deal with it." (female, 31 years)

"My physicians gave me no information. | actually supplied
them with articles and | have continued my self-education once
| realized that physicians often do not keep up on the
literature." (young woman with cystic fibrosis)

They also found difficult to make questions at the time of
diagnosis, as they knew nothing about the condition:
"Because how can you ask questions about something you
know nothing about? First you assimilate the disease, then
you question it" (female participant)

"I was confused. | didn't know what to ask" (male participant)
In particular, newly diagnosed adults would like to know about
general aspects, such as treatment available and impact of
cystic fibrosis in their lives.

For example they wanted to know how cystic fibrosis would
change their lives (whether they could or should have
children), and what to expect in the future. (author comments)
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They also wanted to know what treatments would be effective,
and signs to look out for as indicators of their health status,
and if their symptoms could be controlled (authors comments).
They also wanted to know how long they could expect to live
and whether being diagnosed as an adult was associated with
longer life expectancy. (author comment)

1 Table 22: Summary of clinical evidence (GRADE-CERQual): Theme 2. Information about treatment

Sub-theme 1: trust in healthcare professionals

1 study 1 study using
(Hodgkinson interviews
2002)

Sub-theme 2: more information

2 studies (Angst
1996, Lang 2005)

2 studies using
interviews

In 1 study conducted in the UK with mother of children with
cystic fibrosis, mothers reported that the primary care team's
unfamiliarity with cystic fibrosis drugs, which contributed to
distrust of primary care advice:

"The GP says-'what do you normally have?' and it’s sort of,
well it would be nice if they could tell me what they think".
(mother)

In 1 study conducted in the USA with children with cystic
fibrosis and their parents, most families reported they were not
given information about alternative care (for example, home vs
hospital antibiotic therapy, and different means to enhance
their child's nutritional status). (author comment)

In another study conducted in the UK with families of children
with cystic fibrosis, parents agreed that a gradual and informal
process of discussing cystic fibrosis and treatment options
prior to crisis-point was recommended as a means of preparing
and supporting families more effectively. (author comment)
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Sub-theme 3: physiotherapy

2 studies (Jessup 2 studies using

2016, Tipping interviews

2010)

Sub-theme 1: lung transplant

1 study (Lang

2005) interviews

1 study using

In 1 study conducted in Australia with families of infants with
cystic fibrosis, several parents referred the usefulness of the
practical instructions given by the physiotherapist, which
represented something they could do:

“You know what was terrific was the little physio card that she
made up for us...So when we’re home going ‘What do we do
next?’ we could go back to the card and check.” (parent)

However, in another study conducted in Australia with parents
of young children with cystic fibrosis and physiotherapist,
parents reported the information given was really outdated:
“They gave us a video as well, really outdated ... | didn't think it
was the greatest video but anyway it was a bit old fashioned.”
(parent)

One study conducted in the UK with 10 families of children
explored the role of information in relation to lung
transplantation.

Most of the parents thought information helped them to
prepare and face the reality of the situation:

“Distressing but facing reality”

“I wanted to be told everything (eg. Assessment criteria,
procedures, complications and outcomes, including statistics,
quality of life, drug-side effects and long-term prognosis”.
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“Information makes you more aware and prepared”
“I would have liked more information”

However, other parents were reluctant to receive information:
“I didn’t want information”

“I didn’t really want to deal with it”

"Having the information is depressing”

Sub-theme 2: infertility

3 studies (Fair In 3 studies conducted in Sweden, the USA, and the UK with Limitation of Major LOW
2000, adults with cystic fibrosis and centre directors discussed the evidence limitations QUALITY
Johannesson role of information in the context of sexual health and fertility. conerence of  Coherent
1998, Kazmerski findings
2016) People with cyst_ic fibro_sis and care providers said they felt Applicability of ~ Applicable

uncomfortable discussing these issues, as they are too evidence

intimate. Solutions to overcome this barrier were proposed:

“Sometimes women are afraid to speak up and they keep
these things [SRH issues] personal to them... and might feel
uncomfortable.” (woman with cystic fibrosis)

“I think the number 1 [reason] is that a lot of the younger
women are ...embarrassed, especially because I'm a middle
aged man, they’re just a little embarrassed to bring it up.” “You
do what you’re comfortable with. I'm not good at fielding
questions about sexuality, so | probably don’t bring it up as
often as | should.” (male care provider)

“Sometimes, if people were to feel uncomfortable... maybe be
given a pamphlet. Or some papers that have Web sites that
you can, you know, go on... or maybe there would be an online
thing where you can actually ask questions, kinda like be
anonymous because maybe some people are embarrassed.”
(woman with cystic fibrosis)

Providers: “...a concise booklet that was [...] very accurate
[with] all the different [SRH] subjects at a comprehensive level.

Saturation Saturated
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Because some [patients] probably don’t necessarily want to
talk about it in the clinic, but ... we could provide accurate

information to them that they could access at their own
convenience.” (care provider)

Timing of these discussions was also identified as important:

“[SRH] was brought up in school when | was in 4th or 5th
grade, so | was probably 9...I think between 8 and 10,
depending on if puberty is starting, | think you should be
informed.” (person with cystic fibrosis)

“Honestly, for me, the easiest thing would be to just start [SRH
discussions] young and have it be an expectation. We walk in
here and know that people are going to talk to us about bowel
movements, that’s just part of what we know is gonna be
asked. So, if you start [SRH discussions] at a young age, |
think it just becomes part of the routine and it doesn’t become
as uncomfortable as it would be.” (young person with cystic
fibrosis)

Women described satisfactory and unsatisfactory discussions
with doctors and nurses:

“I felt no one would help me at least try and come to a
decision. | had so little information. | was constantly told the
risks were too high and now it’s too late and | feel there’s a
huge gap in my life” (F, 33 years, FEV1 62% predicted).

They also indicated they want more information about health
consequences of pregnancy:

“(explain that) you will feel ill during and maybe for years after
giving birth and when you have your baby, there’s almost no
time to be unwell yourself which can cause problems” (F, 23
years, FEV1 44% predicted).

“Information about general health during pregnancy and risks
about the actual birth” (F, 16 years, FEV1 50% predicted).
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“To let them know that 14 days of IVS will be administered at
home after the birth of the baby” (F, 29 years, FEV1 60%
predicted).

Men suggested they wanted to know “the facts:

“Simple cans and can'ts, facts ... to the point, no ‘maybe you
can but ... etc’.” (M, 20 years)

“I feel that there should be discussions and literature handed
out in CF Clinic at an earlier stage e.g. not later than 16” (M, 20
years, FEV1 65% predicted).

“Facts as they stand with hope via assisted fertility
information” (M, 28 years, FEV1 22% predicted).

“Make sure he knows about it early so he can learn to accept
it easier” (M, 27 years, FEV1 40% predicted).

The authors of 1 study noted that most men did not seem to be
aware of the relatively low success rate of assisted fertility
treatment. Of 30 comments from men, 9 were on the positive
chance that they would be able to have children through
assisted fertility and no man commented on the low success
rate of fertility programmes. (author comment)

In particular they noted that younger men aged < 20 years
were much less likely than women or older men to make any
comment on what information they wanted.

Older men with good lung function seemed most likely to be
distressed by their infertility:

“I would like more information on how other people are
handling the fact that they cannot have children” (M, 35 years,
FEV1 84% predicted).

1 Table 24: Summary of clinical evidence (GRADE-CERQual): Theme 4. Provision of information
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Number of
studies

Sub-theme 1: accessible information
2 studies (Dellon

2012, Hilliard
2014)

Design

1 study using
surveys and 1
study using
interviews

In 1 study conducted in the USA with adults with CF,
participants expressed the need for an accessible resource for
general information about cystic fibrosis:

“Sometimes I'll [wonder when] something happens health-
related to me, ‘Is that normal for everyone or...is that
happening to me because | have CF?’ And it’s hard to find
particular sources where | can find that out.” (Age 35, Female)

In another study conducted in the UK with health care
professionals (pulmonologists), participants also highlighted
the need to ensure access to same information for all
patients and families:

“It would be helpful to formalize the structure. We do a lot of
this stuff in a pretty informal ad-hoc fashion.” (health care
professional)

Sub-theme 2: adapted information/ relevant to the person

5 studies

(Beresford 2003,

Hilliard 2014,
Jessup 2016,
Tluczek 2006,

Widerman 2004)

5 studies using
interviews

In 1 study conducted in the UK with young people with cystic
fibrosis, 2 studies conducted in the USA with adults with cystic
fibrosis and 2 studies conducted in Australia and the USA with
parents of children with cystic fibrosis reported on the
importance of giving adapted information.

Participants highlighted that information has to be relevant to
the person:

“We just got a booklet that was produced in America and it
wasn’t relevant here, and there was so much ambiguity.”
(parent)

“Sometimes I'll [wonder when] something happens health-
related to me, ‘Is that normal for everyone or...is that
happening to me because | have CF?’ And it’s hard to find
particular sources where | can find that out.” (Age 35, Female)

Many participants who were diagnosed with cystic fibrosis as
adults said they were given information addressed to a
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Sub-theme 3: right amount

3 studies 3 studies using
(Braithwaite interviews
2011,

Hummelinck

2006, Jessup

paediatric audience, and that few adult materials were
available:

"It seems there is not enough information for me to research
on my own out there. | want to know about adult stuff" (man
recently diagnosed with cystic fibrosis)

A woman wanted directions on how to do chest percussions;
she was given a booklet with illustrations of an infant. (author
comment)

Young people with cystic fibrosis also noted that healthcare
professionals should communicate adequately, as sometimes
they do not feel part of the conversation:

“I go to see him, but not sure why ‘cos mum talks about
things.”

“He doesn't talk at my level. He ignores me and talks to my

”

mum.

The use of simple language was also important to parents:
“We like to know that he does or he does not have this, instead
of using all these big, giant words that make your head swim. It
is confusing because one (test) could be a good thing that he’s
negative, another one could be a bad thing that he’s negative.”
(mother)

Participants also discussed about relevance of information at
diagnosis. Please see Table 1.

There were 3 studies conducted in Australia and the UK with Limitation of Minor
parents of children with cystic fibrosis which explored parents’ evidence limitations
views on information needs, and reported on adequacy of Coherence of  Coherent
information provided. findings

Applicability of  Applicable
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Study information Quality assessment
Number of
studies Design Description of theme or finding Criteria Rating Overall
2016) Family members of children with cystic fibrosis sometimes felt  evidence
that they were given too much information without giving Saturation Saturated

them time to process it.

“You get a bit overwhelmed by the information ... when you
think about it later you think, Oh, what did they say?” (parent)
Similarly, the authors of another study noted that parents of
children with cystic fibrosis (that strictly required
multidisciplinary care input and secondary care management)
reported receiving an 'information overload', particularly at the
time of diagnosis. (author comment)

This presents a challenge when people may have differing
requirements.

For one parent: “We were just trying to get everything we
could”;

Whereas for another: “/ think at that point for us it was probably
all we needed”

As 1 parent reflected, in reality there is no easy way: “You're
given probably more than you want but it's what you need. |
don’t think there’s anything that you could stop or take away
from that process. | don't think there is any right way to do it...
It’s just a process that you have to go through.”

Participants also discussed about adequacy of information at
diagnosis. Please see Table 1.

Sub-theme 4: ongoing and timely

5 studies 4 studies using Two studies conducted in Australia and the UK with parents of  Limitation of Minor MODERATE
(Braithwaite 2011, interviews and 1 children with cystic fibrosis, 1 study conducted in Australia with  evidence limitations QUALITY
Dellon 2012, study using children and young people with cystic fibrosis and their parents  coherence of ~ Coherent

Jessup 2016, surveys and 1 study conducted in the USA with adults with cystic findings

Lang 2005, fibrosis identified receiving ongoing information as important. L ,

Widerman 2004) é\gl)izlécr:]act:hty of Applicable
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In 1 study, parents wanted information at different times, Saturation Saturated
either as soon as possible or when the treatment became an
option for their child. Therefore, it seems beneficial to have

information available for parents to access as and when they
wish. (author comment)

For example, some parents felt they needed developmentally
relevant information delivered at intervals during their child's
first year:

“So I think It'd be better to have a booklet day one up to may
be six months pre food and then another booklet that’s relevant
for that time ....Some more of these fact sheets....and use
those as a thing to go through with parents over time, rather
than overload with information all at once.” (parent of an infant
with cystic fibrosis)

“... Just the practical day to day stuff would be great ... maybe
when the baby is about 6 months, it would be great to have
some day to day tips about CF: things to avoid, things to do.”

“You're not ready to hear what’ll happen in three years or
things like that. You’re more ready to hear that stuff once
you’ve found your platform of confidence and comfort.”
(parent)

Families also sought timely information to help them prepare.
Participants showed their frustration, as they were not given
information at time of diagnosis. (author comment)

“I would have liked more information when (patient)'s health
was better so | wasn't in shock.” (parent)

In another study conducted in the USA with a group of
pulmonologists, they suggestive to take a proactive rather
than a reactive approach to information giving:

“Maybe if we can find a way of bringing this up at earlier points
in the disease it wouldn’t become such a heavy weight on the
patient. It would be helpful to be able to say, ‘This is not
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Sub-theme 5: content

2 studies (Jessup
2016, Widerman
2004)

2 studies using
interviews

something we are doing uniquely for you, this is just part of
what we do.” (healthcare professional)

One study conducted in the USA with adults with cystic fibrosis  Limitation of
and 1 study conducted in Australia with parents of children with evidence
cystic fibrosis participants discussed about the information they  coherence of
need.

findings
- ) . Applicability of
Many participants reported they needed general information, evidence
rather than illness-specific. .
Saturation

Participants were not particularly interested in biomedical
descriptions of cystic fibrosis, or even in instructions on self-
care. (author comment)

A woman recently diagnosed with cystic fibrosis lamented her
education involved "technical things" and "nothing about what
life would be like".
Another man said: "We need more on everyday stuff"

Several people referred to the practical instructions given by
the physiotherapist, which represented something they could
do:

“You know what was terrific was the little physio card that she
made up for us...So when we’re home going ‘What do we do
next?’ we could go back to the card and check.”

Some participants complained the information was
unnecessarily “frightening or upsetting”:

“We received a sheet ... with genetics with some basic
pointers about cystic fibrosis... but the very first line on it was
the life expectancy for CF... and the number ... it’s really
confronting to have that as one of the first pieces of
information.”
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Study information

Number of
studies Design

Sub-theme 6: format

3 studies (Jessup 3 studies using
2016, Hilliard interviews
2014, Lang 2005)

Description of theme or finding

“The first thing you see when you open their website is that
30% of teenagers died from CF ... To see that figure is like ‘Oh
my God.”” and one father explained: ‘This is what we got at the
time ... All we could see, there’s a little kid in jail: ‘Just one cell
mutation can trap you for life’.... It’s just awful.”

In 2 studies conducted in Australia and the UK with families of
children with cystic fibrosis, participants commented on the
format, with recommendations from simple fact sheets, to
brochures, booklets, DVDs, a map, personal accounts, specific
transplant group meetings and counselling. They needed
developmentally relevant information delivered at intervals
during their child's first year. (author comment)

“So | think It'd be better to have a booklet day one up to may
be six months pre food and then another booklet that’s relevant
for that time ....Some more of these fact sheets....and use
those as a thing to go through with parents over time, rather
than overload with information all at once.”

One study conducted in the USA with adults with cystic fibrosis
explored the use of online information and mobile applications.
Although some participants noted the benefits of using mobile
applications as a way of contacting with healthcare
professionals, others reported that cystic fibrosis providers may
not be responsive if contacted via telephone or email between
visits, and would prefer to see the provider in person:

“I'm not always in a place where | can call them, so if | can just
shoot a text...that would be convenient...If they want me to do
something out of the ordinary...I want to [ask], ‘How exactly did
you want me to do this?’ ” (Age 23, Male)

“In the everyday world [electronic communication] just seems
to be replacing talk and conversation and you know,
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communicating that way, | don't want that to happen [with my
doctors].” (Age 35, Female)

Similarly, some participants reported that they would not need
another channel of communication with their family:
“l would use other more direct messages.” (Age 28, Male)

“I would probably continue to communicate with them the way
| already do.” (Age 33, Female)

Sub-theme 7: privacy

1 study 1 study using In 1 study conducted in the UK with young people with cystic Limitation of Major LOW
(Beresford 2003)  interviews fibrosis, some participants felt the privacy was important to evidence limitations QUALITY
communicate freely. Coherence of  Coherent
“You don't tell the doctor anything because you don’t want findings
t{?em [student doctors] to hear.” (young person with cystic Applicability of  Applicable
HATEE) evidence
Saturation Saturated

1 Table 25: Summary of clinical evidence (GRADE-CERQual): Theme 5. Perceived benefits of receiving information

Sub-theme 1: empowerment and control

4 studies 4 studies using Four studies conducted in Australia and the UK with parents of Limitation of Minor MODERATE
(Braithwaite 2011, interviews children with cystic fibrosis and people with cystic fibrosis evidence limitations QUALITY
Hummelinck explored the reasons why parents want to receive information.  conerence of ~ Coherent
2006, Jessup findings
2016, Lang 2005) Participants thought that they required information so that they  appjicability of ~ Applicable

could ask relevant questions when required: evidence

“I need to ask more questions but sometimes | don't even

know what to ask” (adult with cystic fibrosis) SEELE SEMIEIES
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Parents wished for more information to feel involved in
management of their child's illness and to be able to
understand decisions being made. Understanding what was
happening helped some parents to cope with the iliness and
re-establish a sense of control:

"I want everything [all there is to know about cystic fibrosis]
now. Because then when something arises, you can go [snaps
his fingers] 'Right, | recognise that, we have got to do this' or 'l
know what that is, we do not need to panic'. We know, we are
in control. | think we are in control anyway, but when he's not
well...It might not be nice, knowing what might be, but it's

better to know. At least you are in control that way". (Father of
a child with cystic fibrosis age years)

Some parents also saw information as crucial to prepare.
(author comment)

In addition, parents of children with cystic fibrosis reported that
information gives them reassurance and empowerment:

“It would have been a bit more empowering if I'd more
information ... Because you kind of want parents to become
experts.” (parent)

One parent also mentioned that the unknown exacerbated
fear:

“I think the biggest thing was not knowing what might happen,
which gives you a bit of a panic.” (parent)

Sub-theme 2: hope

2 studies (Jessup 2 studies using In 1 study conducted in Australia with 10 parents of infants with  Limitation of Minor LOW
2016, Widerman interviews cystic fibrosis, parents saw information as a source of hope: evidence limitations QUALITY
2002) “So that’s the most important thing, that optimism is really Coherence of  Unclear

important for parents.” findings
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This was particularly so because it: “...moves you out of a Applicability of  Applicable
‘victim’ state to a ‘move on with it’ state.” evidence

As one mother declared: “/ just wanted to get on with bringing Saturation Not saturated
up my baby”.

Parents sought information that enabled them to assign their
child's position on the ‘severity spectrum’ of cystic fibrosis
disease, explained by this father: “/ want to kind of put the
severity of CF on a spectrum, and then ask: ‘Where does my
child fit? Is she worse or better off compared to someone
else?”

However, in spite of the best intentions and sources of current
information, prognosis evolves and eludes:

“I know obviously they can’t tell you for various reasons
because they don’t know themselves, but that’s one question
that | was asking myself a lot ... because we still don’t know.”

Similarly, in another study conducted in the USA with adults
newly diagnosed with cystic fibrosis, participants reported that
they reacted in a positive manner when their questions were
answered, and given information about cystic fibrosis, as well
as positive messages to promote hope. (author comment)

6.4.31 Clinical evidence profile: support needs for people with cystic fibrosis and their parents or carers

2 Table 26: Summary of clinical evidence (GRADE-CERQual): Theme 1. Support at specific stages in the course of the condition

Sub-theme 1: new-born screening and diagnosis of cystic fibrosis

1 study (Grob 2 studies using Three studies conducted in the UK, USA and Europe with Limitation of Major LOW
2008, Whyte interviews and 1 parents of children diagnosed with cystic fibrosis reported on evidence limitations QUALITY
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Study information

Number of

studies Design

1994, Widerman study using a
2003) questionnaire

Description of theme or finding
the experience following diagnosis.

Parents felt overwhelmed and distress when they found out
about the diagnosis and following discharge from hospital:

"My husband and | were completely traumatised at first and
only kept going on adrenalin for the first year. Now [ grieve for
the baby | wanted and didn't get. However, we still love Jane"
(mother of infant diagnosed at birth)

"we were told that she might die when she was in her teens-I
shall always remember the doctor saying that, and the effect it
had on us" (mother of an infant diagnosed at 15 months age,
who had symptoms of loose stools)

"..It just seemed like everything changed.. It was like there is
so much more now to taking care of her, and are we really fit to
do that?.. [I]t was just so overwhelming. | mean the first time
we went to the clinic they were like well, you have to do this
and this. And we met with nutritionists, respiratory therapists
and pulmonologists and social workers and you know it was
Just all so overwhelming, all this stuff we were going to have to
do. | remember leaving there thinking "how am | going to do all
this stuff in one day?'". (parent of infant diagnosed with cystic
fibrosis, after discharge from hospital)

Mothers reported that they seek support from professionals
upon receiving a positive screening test for cystic fibrosis:
"Well, | would say in the very beginning [when we got the NBS
diagnosis]. me and my husband, we were both kind of like
what do you [doctors] want to do, what do you think we should
do, what do you think we should do, what do you think is best?
You guys are the doctors, you know" (mother of infant
diagnosed with cystic fibrosis).

Mothers reported that they contacted the health care
professional for advice, expertise, reassurance and
instructions about caring for their infant:
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Study information

Number of
studies Design Description of theme or finding

"Once | found out that she possibly could have the cystic
fibrosis, | called so many times in the middle of the night. I'm
like ‘Oh my god, she’s breathing really heavy, | don’t know if
this is right..” There was just a lot of follow-up that came from
the hospital that helped.” (mother of one month old infant)

One mother found it difficult to approach the health care
professional as they regarded her as being overly needy:
"What was hard | think in the beginning [was] being new as a
parent for one and not knowing what was normal for children.
and then dealing with the disease, the health care.. The people
in health care were somewhat hard to deal with... because |
would call a lot because | didn’t know, because | was so
scared, because there was such a fear..l would call the nurse a
lot and say ‘I don’t know if this normal or not, this doesn’t seem
right.” (mother of new born infant diagnosed with cystic
fibrosis).

With regards to diagnosis of cystic fibrosis as adults, 1 study
conducted across different centres in the USA and Europe
explored the experience of people who receive the diagnosis of
cystic fibrosis as adults.

A 51-year-old man diagnosed 2 years previously said, "The
concern for my emotional health by the medical professionals
was almost non-existent."”

A 37-year-old male simply wrote, ‘It seems like care is lacking.’

Sub-theme 2: support through end of life

1 study 1 study using One study conducted in Australia with 42 participants,
(Braithwaite 2011) interviews and including people with cystic fibrosis, their parents and the
focus groups healthcare professionals looking after them noted that family

members needed support to address the imminent death of
their children:

“We had spoken about death and his wishes ....I could just
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Not saturated

1 Table 27: Summary of clinical evidence (GRADE-CERQual): Theme 2. Support with treatment

focus on (patient), say the things | needed to say... have no
regrets... prepare myself for the worst...which | think helped
me to accept” (parent)

Likewise, people with cystic fibrosis felt vulnerable and thought
they needed psychological support:

“I would need some psychological support ... | worry about my
family and how they will cope... knowing there is counselling is
a comfort to me.” (person with cystic fibrosis)

Saturation

Sub-theme 1: continuity of care

2 studies 2 studies using
(Beresford 2003, interviews
Miller 2009)

One study conducted in Canada that included 7 parents of
children with cystic fibrosis and another study conducted in the
UK with young people with cystic fibrosis noted the importance
of continuity of care.

They reported lack of coordination between different
organisations.

"To me, it was like you were cut off from life. You turn six,
that's it. You're gone. When they do it from zero to six, they
coordinated. They stayed on top of it, they tell you what they
need. As soon as they get into the school system ... I'm not
even sure who coordinates it then." (parent)

“It would be better just to have one doctor so we could move
on to different parts .... instead of getting the same questions
again and again.” (young person with cystic fibrosis)

Parents believed that knowledge of the child, according to
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parents, developed through relationships with a consistent set
of service providers, both in and outside of medical settings.
"You need to see the reqular faces, because they're the ones
you feel at least know your child best," the mother said. "They
know the history," the father added, "so you feel they have the
whole story." (parent)

“It's nice when relationships do develop, you know. Kate knows

the nurses [in the cystic fibrosis clinic] and she likes them, and
... She's not scared when she goes down there. Those faces
are familiar to her, and if she is sick, it's not scary, it's not
somebody she doesn't know." (parent)

Sub-theme 2: active involvement from health care professionals

1 study
(Hodgkinston
2002)

Sub-theme 3: decision making
2 studies (Angst

1996, Dellon
2012)

1 study using
interviews

1 survey using
interviews and 1
study using a

survey

In 1 study conducted in the UK with 17 mothers of children with
cystic fibrosis, some participants reported that there was a
need for GPs to become more involved in their children’s
treatment as their role was limited:

"Well basically he [GP] just writes prescriptions for us...he
hasn’t played a big part in the cystic fibrosis part of it". (mother)

Many mothers turned to nurse specialists for support and
advice, and was critical in interpreting information and aiding
understanding of treatment and compliance:

“If we do have any worries or concerns [we] just contact the
hospital straight away...we never bother going up to the
doctors, we always just contact S, she’s one of the nurses".
(mother)

Two studies conducted in the USA, 1 with 34 healthcare
professionals (pulmonologists) and another with 20 children
with cystic fibrosis and their parents, reported on the
importance of supporting parents in relation to decision
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making. Applicability of ~ Applicable
evidence
Most parents viewed themselves as involved in the decision Saturation Saturated

making process (discussion with the healthcare provider,
decisions at home regarding enzymes and respiratory
therapies). (author comment)

However, some parents did not see themselves as having
much room to make decisions. They noted decisions were
based on recommendations made by health care
professionals. (author comment)

"We pretty much get the plan from [the doctor] and then we
just implement it...I just do what he tells me, basically. | think if
| had something that was a nagging concern, | certainly know
he would listen and respond to those concerns, but to date I've
just not had any...l figure when he wants to change the
programme, he'll tell me and we'll just do it" (mother of child
with cystic fibrosis).

Parents viewed the outcome of decisions about their child's
health as potentially very serious. They identified the outcome
of making the wrong decision as illness progression and even
death, which is why they considered the healthcare
professional's recommendations seriously. (author comment)

With regards to children, some parents reported they did not
involve children in decision making:

"It was presented as a need for him to get back to
approximately where he was on the growth curve. And if he
does, then he avoids the tube. If he doesn't, then he gets the
tube...We don't have that much that's negotiable...| don't see
that there's two equivalent paths of therapy that are offered.
Generally there's only one. Therefore, there's no need for
discussion." (father)

“I don't think he really should have much choice. [ think we
should just tell him. He certainly has as much right to ask
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questions and get answers as | do, but | want him to know that

it's very important to do what we're told in this case. Not to be
a creative thinker." (mother's comment)

Other parents did not previously think about involving their
children in decision making as they waited for a cue from the
healthcare providers as to when it was appropriate to involve
their children:

"I guess | never thought to ask [child]...| guess as he's gotten
older, there's no reason not to ask his opinion”. (mother)

"As a parent, | guess | need fo push or just be told it's OK to do
this now. You know that this is the stage that the child can
handle it. You know, because when [the health care
professional] tells you it's OK, it's a lot easier than you making
that decision". (father)

Children did not see themselves as involved in planning or
decision making either:

"When [ go to clinic, he doesn't usually talk to me...when |
loose weight, he yells at my mom for it". (girl with cystic
fibrosis)

Most children liked being uninvolved; however, many children
wanted greater involvement:

"Sometimes they want me to take more medicine, and | don't
even know what the medicine is, and if | stop taking other
medicines. And so | have to ask my parents and they have to
ask. If they at least told me, | think | would feel a little better
about why I'm taking this medicine..| think I'd feel more
comfortable if | got to talk to them". (girl's comment)

HCPs suggested that educational and decision support tools
were seen as useful prompt in-depth discussions about
treatment options and preferences:
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Study information

Number of

studies Design

Sub-theme 4: online support

1 study (Kirk
2016)

1 study using
information from
online forums

Sub-theme 5: physiotherapy

2 studies (Tipping 2 studies using
2010, Whyte interviews
1994)

Description of theme or finding

“Having tools to facilitate the discussion would help. We may
misread the kind of information people want. And if you are
trying to explain treatments, | have no materials to give people
about things like bilevel pressure ventilation.” (HCP)

1 study conducted in the UK explored how online peer support
is used by young people and parents (n=279) to support self-
care in relation to cystic fibrosis.

They noted the group sought advice and support about how to
manage different treatments and therapies.

"Have you tried going swimming together just the girls in yr
family make exercise fun and then when she has done it go
and have lunch together or buy her a treat, That has worked
with my son 13." (parent)

"We used to use straws — blowing cotton wool balls across the
kitchen table — actually our physio who has retired showed us
this one — it was great fun when we all joined in as a family. "
(parent)

2 studies conducted in the UK and Australia with families of
children with cystic fibrosis and physiotherapists noted parents
found helpful learning about physiotherapy in hospital and they
considered the hospital as a primary source of professional
support, for problems with their child adhering to
physiotherapy:

"we do it three times a day mostly-on different parts. We do
front and back in the mornings, sides at lunch time and tops in
the evening. We learnt that in hospital, it was helpful” (parent
of a child with cystic fibrosis)

"the new physiotherapist came out to get the message over. 'If
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you won't let mum do it, someone else has to come'™ (mother

of a child with cystic fibrosis)

Similarly, they also reported that the visit of the physiotherapist

to the school was helpful:

"the physiotherapist went to the school and told them all about
CF, and that helped the teachers to understand Rachel's
problems" (mother of a child with cystic fibrosis, at school)

Mothers reported that continued support from the
physiotherapist was helpful in crisis situations:

“I wasn't coping and | went to the hospital before my
appointment was due and | just broke down in tears. The
physiotherapist was very good, and said it wasn't a unique
situation, and that | was coping well. | was happy that | had
spoken to someone about it-it helped” (mother of a child with

cystic fibrosis)

“I asked to see the physio at the time... it was just impossible
to try and keep someone of that age still for 20 min to half an
hour to finish the treatment... he started telling us about doing
some bubble games” (parent of a young child with cystic

fibrosis)
Sub-theme 6: nutrition
1 study (Filigno 1 study using In 1 study conducted in the USA with 8 parents of children with
2012) interviews cystic fibrosis highlighted the difficulties parents experience in

relation to nutrition.

Parents recalled that learning how to deliver both positive
consequences (praises and rewards) and negative
consequences (removal of privileges) to manage mealtime

behaviour was helpful.

They also reported intense desperation to get their child to eat,
inkling preparing meals for the child so that the child would eat.
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Parents found that an ongoing challenge was general

behavioural non-compliance including refusal to eat, take
enzymes, and complete a fecal fat test.

Parents found challenges with transfer of treatment
responsibility from them to their child for certain aspects of
cystic fibrosis management.

Parents/families reported that managing transition to school
was difficult as parents were not able to monitor their child's
nutrition during the school day, and found that they were
compensating their child's food intake at home (dinner).
Parents also reported that there was a negative impact of
missing school due to hospitalisation and illness. Parents
struggled with partnering with schools to ensure that their
children received appropriate accommodations.

Sub-theme 7: attitude from parents and friends

1 study (Barker 1 study using In 1 study conducted in the USA with 24 children and young Limitation of Minor LOW
2012) interviews people with cystic fibrosis participants perceived treatment- evidence limitations QUALITY

related behaviours as non-supportive, although they were Coherence of  Unclear

reluctant to rate family members or friends as being findings

‘unsupportive’ even when annoyed by them. o

Applicability of  Unclear
(@) tated, "Their intenti d but th evidence
ne young person stated, eir intentions are good but the Saturation Saturated

way they pursue it isn’t that wonderful. I'd rather them tell me
to do it instead of them yelling at me to do it. | mean I'm a
person, too, I forget things."

Young adults reported becoming annoyed when reminders
were given after the treatment was completed or when the
adolescent has a plan to complete the treatment.

"I get annoyed ‘cause sometimes [mom] reminds me and |

© National Institute for Health and Care Excellence 2017. All rights reserved.
113



Cystic Fibrosis
Information and Support

already did them. When talking about support from a close
friend," another participant said, "It starts to get a little nagging

at times, he’s like ‘You gotta do it, you gotta do it.” And I'm like,
‘I know, | have a set time for this. I'll do ‘em, don’t worry!"

They also found reminders annoying when the reminder
interrupted other activities.

"Well, like they’ll tell me to do stuff. And if I'm talking on the
phone or hanging out with my friends, then | don’t want to do it
and it gets on my nerves." Another participant said, "Well
sometimes like when | want to watch a show or something, she
tells me to do my treatment, so | have to stop the activity and |
go do it — that gets annoying."

One adolescent said, "cause sometimes she’ll say it and it'll
really get to me and I'll be like, ‘Don’t tell me what to do’ or I'll
do whatever | want’, you know, ‘I can take care of myself’. So
it’s not that she’s saying anything differently, it’s just the way
I'm perceiving it that day."

However they recognized the need for persistent reminders
and their benefits even when they are annoyed by them.
One participant reported, "[Mom] keeps telling me to do it
whether | want to or not, she knows that it’s going to help me
so it’s pretty supportive."

While another stated, "[Mom] usually tells me to do [airway
clearance] daily ‘cause sometimes | don’t like doing it so she
usually has to tell me or else | won’t do it."

Similarly, one adolescent talked about reminders from her
friend, She pretty much says, "Hey ok, if we’re going to go out,
you know, just like, let’s get your meds done.” She wouldn’t
say, ‘Ok you have to do your meds now’ she’'d say, ‘So let’s get
your meds done just before we go or whatever so we don't
have to do it later.” She’ll present it in the way that it’s not like
something | have to do." She rated her friends’ reminders as
very supportive because they were as encouraging and not as
demanding the treatment be completed.
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1 Table 28: Summary of clinical evidence (GRADE-CERQual): Theme 3. Management of the complications of cystic fibrosis

Sub-theme 1: infertility

2 studies (Fair 1 study using 2 studies conducted in the UK and the USA with young people  Limitation of
2000, Kazmerski interviews and 1 and adults with cystic fibrosis and HCPs discussed about the evidence
2016) study using a support needed regarding fertility issues. Coherence of
questionnaire findings
Participants reported they want the emotional impact of Applicability of
infertility to be recognised by their health professionals: evidence

“I do feel this can be a very emotional issue” (M, 23 years,
FEV1 45% predicted).

“Give some hope of being able to father and try and make
them not feel a failure if they can’t father children” (M, 31
years, FEV1 96% predicted).

“It is terrifying for men not to be able to father a child” (M, 34
years, FEV1 84% predicted).

Saturation

Both professionals and people with cystic fibrosis reported this
issue is often neglected:

“It’s always just like you don't talk about it [SRH], it’s one of
those things that’s left to the side, it’s [...] like they [CF
providers] feel it’s not as important as everything else, but
sometimes it is. | mean, it [SRH] wasn't life or death
threatening, but it could’ve changed my life a lot.” (person with
cystic fibrosis)

We've been so focused on nutrition and liver disease and lung
disease and diabetes, but now that [...] quality of life continues
to improve, this will be a big issue, a more important issue for
everyone.” (HCP)
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1 Table 29: Summary of clinical evidence (GRADE-CERQual): Theme 4. Psychological and emotional support

Sub-theme 1: from healthcare professionals

6 studies 6 studies using
(Braithwaite 2011, interviews
Hodgkinton 2002,

Jessup 2016,

Kazmerski 2016,

Lang 2005

Tipping 2010)

4 studies conducted in Austria and the UK with parents of
children with cystic fibrosis, and another study conducted in
Australia with parents of children with cystic fibrosis and
healthcare professionals commented on the perceived
emotional support from healthcare professionals

Many parents felt supportive by the staff, and they found this to
be important and encouraging, and also helpful to achieve a
good relationship with staff:

For example one parent commented about their
physiotherapist: “/ wasn't coping very well... the physio was
very good. | don't know why, but for some reason | think the
physio part of Cystic Fibrosis, not only is it huge because of
what it does, I just think it's huge in terms of support. We just
asked them so many questions ... I've placed my baggage on
them and they've taken that really well.” (parent of a toddler
with cystic fibrosis)

Another mother commented: "He will always, without fail, give
you praise...and he’ll say Wonderful specimen mother. Well
done, keep it up, wont you, you’re doing marvellous’, and it’s
what you need".

Having a good relationship with the clinician introducing and
discussing was seen as essential. Parents felt the process
would also be less formal and less distressing if the cystic
fibrosis nurse, who knew the family and who had perhaps been
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previously emotionally supportive, was central to this. (author's
comment)

Family members said they needed timely reassurances that
their children are looked after:

“Even though there is no new information we still want to hear
from the team ...otherwise you know you're not being
abandoned but you feel abandoned”. (parent)

They also expect this support to continue throughout their
illness:

“The team has rescued me a number of times now and | hope
they can just keep doing that until transplant” (parent)

However, some parents raised that they were overwhelmed by
the number of different people involved with their care and not
being empathetic:

“All I can remember is five people in a room watching me cry,
feeling like a real goose.” (parent)

“I felt quite teary. It was really, really draining ...l remember
people asking me questions...and | didn’t know who to ask,
and | just felt like | was surviving.” (parent)

“We came in on the three days. It was sort-of like people came
and saw you and then you waited for the next lot of people to
come through, and then you waited some more...It was such a
nightmare... It was the actual doing, it was terrible.” (mother)

Sub-theme 2: from family and carers

1 study 1 study using In 1 study conducted in the USA with 16 people diagnosed with Limitation of Major VERY LOW
(Widerman 2004) interviews cystic fibrosis as adults, moderate or seriously ill participants evidence limitations QUALITY
admitted feeling self-pity and wanting sympathy, particularly Coherence of  Coherent
from family members and caregivers. findings

"Once in a while, I'd like someone to feel sorry for me" (woman

diagnosed with cystic fibrosis as adult) replesollig el | ApplieaE

evidence
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Study information

Number of
studies Design

Sub-theme 3: online support

1 study (Kirk 1 study using
2016) information from
online forums

Description of theme or finding

Participants said they envied and resented the concern of the
public for cystic fibrosis "poster children". But because cystic
fibrosis is not outwardly apparent in most adults, participants
felt their families, friends and coworkers underestimated its
impact (authors' comment).

1 study conducted in the UK explored how online peer support
is used by young people and parents (n=279).

The results suggested that online peer support groups are
useful for managing emotions, as group discussion provided
an outlet for parents and young adults to express their
emotions:

"Hey, You are certainly not alone! | think everyone with CF has
felt like tha sometimes. | know for a fact | hve felt like why do |
bother but | tend to do it when i’m well bcoz i cant see any
difterence when i take my tablet sna if i miss them but I've
learnt now that i have to do my nebs and stuff”

Some parents tried to validate their identity and to justify that
they were good parents

"my daughter is 15 now but i remember like it was yesterday
going through the stuff u r now and to be honest u sound like a
great mum and my only advice is a mum knows best just listen
to your heart and u wont go far wrong."

Although the groups were a place where negative emotions
could be expressed, it appeared that there were boundaries to
this. Indeed, the online group was not always seen as being an
appropriate place to discuss certain experiences and feelings:
"This is a short post. | ashamed to say | often feel the same
(perhapes manage it a little better though). | dont want to open
up on this subject on here though. Feel free to email me on
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XXX" (Parent)

Participants advised parents to take an assertive stance and
question medical decision making.

"l just wanted to say that I think your attitude towards your
son’s care is fantastic. | know a lot of parents struggle to stand
up to/question medical staff (including my mum when | was
younger) so it’s great that you have already managed to gain
the confidence to do it when your son is still at such a young
age."

1 Table 30: Summary of clinical evidence (GRADE-CERQual): Theme 5. Social support

Sub-theme 1: support groups

2 studies (D’Auria 2 studies using In 1 study conducted with 15 young people and adults with Limitation of Major VERY LOW
2000, Whyte interviews cystic fibrosis, participants commented on the usefulness of evidence limitations QUALITY
1994) attending support groups with other people with cystic fibrosis.  conerence of ~ Coherent

“There were 16 cystic fibrosis patients on the floor that holds findings

maybe 30. We all went out to dinner. That’s the kind of thing
that balances out even though you miss school and the
occasional homecoming dance. You have at least something
to balance out and just say, Yeah, | missed that, but I've made  Saturation Not saturated
a lot of good friends here, too.”

Applicability of  Not applicable
evidence

Similarly, in another study conducted in the UK with 4 families
of children with cystic fibrosis some parents found that joining
support groups was helpful, and parents considered
volunteering to work with families who were newly-diagnosed
with cystic fibrosis:

"I would like to work with newly-diagnosed families. | needed
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Study information

Number of
studies Design Description of theme or finding

much more help with the emotional side of things during the
whole of the first year" (mother of a child with cystic fibrosis)

Sub-theme 2: support from family and friends

4 studies 3 studies using 2 studies conducted in the UK with parents of children with
(Hodgkinson interviews and cystic fibrosis and 1 study conducted in Australia with parents
2002, MacDonald 1 study using both  ©f young children with cystic fibrosis and HCPs explored the
2010, Tipping interviews and roles of families and friends in providing social support.

2010, Whyte focus groups

1984)

Mothers found support from various sources including family,
partner, friends, cystic fibrosis liaison nurses and their primary
health care team. (authors comment)

Family was perceived as supportive by some people:

“At the time we also had a bit of support unit with my mum and
sister in law there and they were taught [physiotherapy
techniques] as well for back up and a bit of emotional and
moral support for me.” (parent)

But it was described as unsupportive by others:

“My husband who is an angel, he is fantastic, he also wasn't
100% supportfive] in that manner, he left most of it
(physiotherapy) for me” (parent)

Friends were identified as an important source of support
because they could talk about other things than cystic fibrosis:

"If I visit my friend who lives round the corner, we don't sit there

talking about S, you know, we can have a gossip and just
things like that. CF isn’t the centre of the conversation all the
time, which like, it shouldn’t have to be" (mother)

A mother of twins with cystic fibrosis found that the help she
received from the community support scheme was not helpful:
"The help | got was not the same as help from the family. if
only my mum had been around...we do miss a granny figure"
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One study conducted in the UK with children and young people
with cystic fibrosis, their parents and the healthcare

professionals looking after them, explored the benefits of a
befriending programme.

Befriending was seen as helpful by both parents and young
adults. For example a young adult of 15 years was happy in
the company of befriender: "it's what | expected, going out
having a wee bit of a laugh and when | come back my dad
says I'm always happier than when | left home."

In particular, young adults understood that having a befriender
took the pressure of parents:

"when they first asked me if | wanted a befriender, | just
wanted to go through it myself, saves my mum and dad having
to do all that stuff." (young person with cystic fibrosis)

Parents also recognise that their children might share their
emotion with befriender when they sometime struggle to share
with them:

"... this is one of the reasons that the befriender ... plays a role
in it ... that builds up a sort of friendship with (son) ... that if
he’s got any fears like that, hopefully he’ll speak tae the
befriender." (parent of a befriendee)

Some criticism of befriending was around the continuity, as
befrienders were mostly young people who were in transition
between education and employment and continuity was thus
difficult:

For example 1 young adult was unhappy about the lack of
continuity "Don’t know what happened to the first one...... I
thought it was me.... | could never get in touch with her.”
Similarly, a parent of a 16 year old befriendee said "They’d be
better if the lassies were a wee bit older, ken they’re away on
holiday, | dunno what age, she can only be in her 20s,
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Study information

Number of
studies Design

Quality assessment

Description of theme or finding Criteria Rating
changing jobs, its months since we’ve seen her."

In relation to this, a parent shared the same concern "I feel let

down and (son) has been let down because he was getting

close to her."

Another difficulty raised is that befrienders also faced
challenges in building and boundaries of the relationship:
"...It can take a while to get to that stage, I'm now totally
comfortable with (child), we can talk about anything..."

"He doesn’t understand why he can’t come to my house, or |
can’t bring my child along and neither do I."

Befrienders were also concerned about their lack of
knowledge when discussing with parent or young adult about
cystic fibrosis.

"I would like more training about CF, the parents talk to you in
jargon you don'’t understand — what’s IV’s?

Sub-theme 3: peer support/ virtual support

2 studies (Hilliard 1 study using

2014, Kirk 2016) interviews and 1
study using
information from
online forums

One study conducted in the UK with 279 young people with Limitation of Minor

cystic fibrosis and their parents explored the use of an online evidence limitations

forum as means of social support. Coherence of  Coherent
findings

While parents mainly used the site to seek specific advice or Applicability of  Applicable

emotional support (as seen before), young people used itasa  4yidence
social networking site.

"hey Tina welcome back! how did you get on with the exams?
i'm good thanx, back on the IV’s in June. how are you?" (young
person with cystic fibrosis)

"aww i‘'m gd. on my Iv’s atm. halfway there! yay! a week is too
long though. i feel like pulling the needle out! glad to hear
you’re feeling good. i think i need a bronch to! havent had one
in ages and sometimes you can just tell you need one! now is
one of these times! (but don't tell the doctor!" (young person
with cystic fibrosis)

Saturation Unclear

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Another study conducted in the USA with 15 adults with cystic
fibrosis using a mobile application showed that some people

saw this as a novel opportunity to network, given prohibitions
on face-to face contact.

“Because people with CF can’t be in the same room as each
other,...being able to see someone else with CF is much more
profound than just exchanging emails with some anonymous
person.” (Age 28, Male)

“I think that support for the family and friends is important...for

people who have CF...talking to significant others of people
who have CF.” (Age 28, Male)

Others could feel discouraged or guilty seeing others “doing
better or worse than you”.

“I don't like hearing about CF people that aren’t doing well. |
have a hard time distancing myself from it. It’s hard having to
filter through all this sadness to get kind of connected with
someone.” (Age 26, Female)

“I didn't really like it only because some people had it worse
than me and if it kind of brought me down because I felt like
this is where I'm heading and I just didn't like that...So | don't
know if I'd really want to talk to any other people with CF, |
don't want to like be depressed.” (Age 32, Male)

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Economic evidence

No economic evaluations related to information and support in cystic fibrosis were identified
in the literature search conducted for this guideline. Full details of the search and economic
article selection flow chart can be found in Appendix E and F, respectively.

This review question is not relevant for economic analysis because it does not involve a
decision between alternative courses of action.

Evidence statements

Information needs for people with cystic fibrosis and their parents or carers

Information at diagnosis

Low to moderate quality evidence from 7 qualitative studies conducted with parents of
children with abnormal newborn screening results, children with cystic fibrosis or adults
recently diagnosed with cystic fibrosis discussed the information needs prior to and following
diagnosis. Both parents and adults wanted to know information about the condition and the
future implications of cystic fibrosis. However, some discrepancies were found between
those parents who felt they received too much information and those who felt they had to
fight to get the information they needed, or to look for information themselves. In balance
parents appreciate timely information, at a pace that it is convenient for them. Adults were
particularly concerned about not being given information specifically related to them.

Information about treatment

Very low to low quality evidence from 5 qualitative studies conducted with children with cystic
fibrosis and parents of children with cystic fibrosis noted the importance of trusting healthcare
professionals in relation to the information received about the treatment. They wanted to
know about the available treatment options and about alternative care. Parents particularly
welcomed practical instructions in relation to the physiotherapy treatment.

Information about management of complications

Low quality evidence from 4 qualitative studies conducted with families of children with cystic
fibrosis, adults with cystic fibrosis and healthcare professionals looked at specific
complications related to cystic fibrosis. With regards to lung transplant, most parents found
information helped them to face the situation, although some parents found it difficult to deal
with it. Adults reported they were concerned in relation to fertility issues, but it seemed they
sometimes found it difficult and uncomfortable to discuss their worries and questions with the
healthcare professionals. To overcome this barrier, some participants suggested this topic
should be discussed earlier and these discussions should be part of the routine. Women in
particular reported that they would like more information about the consequences of
pregnancy and the risks of the actual birth.

Provision of information

Low to moderate quality evidence from 10 qualitative studies with young people and adults
with cystic fibrosis, parents of children with cystic fibrosis and healthcare professionals
discussed aspects relevant to the provision of information. People valued receiving relevant
information for them, accessibility to information resources, the use of simple language and
privacy. In relation to the content, people wanted to get general information that is practical
rather than technical information. They noted that information can sometimes be upsetting.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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The amount of information needed was discussed. People have different needs, those who
required lots of information and those who preferred information to be delivered at intervals.
Ultimately, people seemed to prefer timely information that helps them to prepare. With
regards to the format, people commented on different possibilities, such as written
information, specific groups and DVDs. Many people felt reluctant to use online resources or
mobile applications, as a way of getting information or communicating with healthcare
professionals or the family.

Perceived benefits of receiving information

Low to moderate quality evidence from 5 qualitative studies conducted with parents of
children with cystic fibrosis and with people with cystic fibrosis reported on the benefits of
receiving information. Most participants reported that information helped them to understand
the condition and gave them a sense of control. It helped them to prepare for treatments and
to ask meaningful questions when needed. Information was seen as reassuring. Both adults
with cystic fibrosis and parents of children with cystic fibrosis saw information as a source of
hope.

Support needs for people with cystic fibrosis and their parents or carers

Support at specific stages

Low to moderate quality evidence from 2 qualitative studies conducted with people with
cystic fibrosis, parents of children with cystic fibrosis, and healthcare professionals reported
on the support needed at important stages during the condition, including newborn
screening, diagnosis and end of life care. Parents reported feeling overwhelmed after the
diagnosis and wanting to contact healthcare professionals for advice, expertise and
reassurance, although some felt difficult to approach professionals. Similarly, people with
cystic fibrosis and their parents indicated they needed support to address the end of life care.

Support with treatment

Very low to low quality evidence from 10 qualitative studies conducted with children and
young people with cystic fibrosis, parents of children and healthcare professionals explored
the support needed in relation to treatment. Parents and young people with cystic fibrosis
noted the lack of continuity of care and emphasised that having a consistent set of providers
would be beneficial. Parents would also appreciate GPs to be more involved in the care of
their child. Parents seek help in relation to treatment either from professionals or other
parents. They particularly noted the need for help with practical aspects in relation to nutrition
and physiotherapy. Finally, the role people should take in decision making regarding
treatment was discussed by several participants. Parents viewed themselves as being
involved in the process, although they acknowledged their decisions were based on the
recommendations of healthcare professionals because of the seriousness of the condition.
Children felt they were not very involved in decision making and they noted they would like to
have a more active role. In relation to this, parents said they did not want their children to be
involved, or that they were waiting for the right time.

Management of complications

Very low quality evidence from 2 qualitative studies conducted with young people with cystic
fibrosis, parents of children with cystic fibrosis and healthcare professionals explored the
issue of fertility and the support needed in this regard. They all agreed the issue of fertility is
often neglected as it is not considered life-threatening. Young people in particular highlighted
they need healthcare professionals to recognise the emotional impact of infertility.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Psychological and emotional support

Very to moderate quality evidence from 5 qualitative studies conducted with young people
with cystic fibrosis, people diagnosed with cystic fibrosis as adults, parents of children with
cystic fibrosis and healthcare professionals explored the importance of emotional and
psychological support. Parents highlighted they needed timely reassurance and continuous
support from staff. Feeling emotionally supported by staff was very encouraging for them and
helped build a good relationship with them. Some parents had experienced lack of empathy
and this made them feel misunderstood. Similarly, people that had been diagnosed as adults
felt the need for emotional support and sympathy from their relatives and friends. The use of
online groups was described as helpful for managing emotions.

Social support

Very low to moderate quality evidence from 7 qualitative studies conducted with young
people and adults with cystic fibrosis, parent of children with cystic fibrosis and healthcare
professionals explored the benefits of social support. Young people with cystic fibrosis and
parents of children with cystic fibrosis described attending support groups as useful.
Furthermore, the use of virtual support, either online support or mobile applications, was also
found to be very useful to meet people with the same condition. This is particularly useful
given the recommendations to avoid face to face contact and risk of cross infection.
However, some felt it could be discouraging seeing other people doing better or worse than
them.

Families and friends were seen as supportive and unsupportive. A befriending programme
was described as helpful by both young people with cystic fibrosis and their parents as it took
the pressure off parents and allowed for young people to share their emotions. However they
were concerned about the lack of continuity.

Economic evidence statements

No evidence on cost-effectiveness in people with cystic fibrosis was available for this review.

Evidence to recommendations

Relative value placed on the themes considered

The aim of this review was to identify the information and support that should be provided to
people with cystic fibrosis and their parents and carers. Although there were many themes in
the literature, the Committee identified those that they thought would be important when the
protocol was developed. They agreed that the following themes would provide useful
perspectives: provision and timing of psychosocial support, regular individualised
assessment, support groups, support at school, information at the time of diagnosis, social
media, care planning and social services and benefits.

Consideration of clinical benefits and harms

While acknowledging the limitations of the evidence, the Committee agreed that the themes
and sub-themes identified in the literature were useful and relevant.

The Committee discussed the evidence regarding information and support needs around the
time of diagnosis. The literature reported that people with cystic fibrosis and their parents
want to receive information following diagnosis, mostly regarding information about the
condition and the future implications. In addition, the Committee emphasised that receiving
the diagnosis of cystic fibrosis is a stressful event and it is important that information is
delivered by a specialist in cystic fibrosis.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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As highlighted in the evidence, the Committee acknowledged the requirement for honest
dialogue between people with cystic fibrosis, their parents or carers and health care
professionals. They agreed information should be relevant and adequate for the person, but
not overwhelming to the receivers. They also agreed general information should be readily
available, but the detail people want may differ and should be based on individual's needs.

The Committee discussed it is important to offer ongoing and staggered information, as
reported in the evidence. They agreed that the person or their family may require information
at specific times, for example before and after diagnosis, or for specific topics, such as
treatment for cystic fibrosis-related complications (liver disease, cystic fibrosis diabetes, lung
transplant or fertility issues). They suggested to have an honest and open dialogue on the
symptoms of cystic fibrosis and possible complications. They also agreed that information on
coping with anxiety from cystic fibrosis is important.

The Committee noted that all people with cystic fibrosis have a pathway of care, which
describes the care they are receiving and that they should be able to have access to it.

The Committee noted it is important to deliver information through different formats and the
use of plain English for the information to be useful, as suggested in the literature, taking into
account individual variances in literacy and comprehension levels.

The Committee underlined that psychological support is important for people with cystic
fibrosis and their families or carers. The literature highlights the time of diagnosis and when
approaching end of life as key periods when psychological support is needed. They
highlighted additional support may be needed during times of change, such as transition from
education to work, living independently or having a family (the latter due to fertility
complication and issues which may arise in pregnancy for expectant mothers with cystic
fibrosis).

The Committee discussed the use of online support, including social media, as reported in
the literature. They expressed potential concerns that social media is unregulated and so
information may be inaccurate. However, they highlighted that monitoring and regulating
online discussion forums is far beyond the remit of healthcare professionals. Based on this,
they agreed it is important to advise people with cystic fibrosis and their parents to be aware
of the potential issues when they use internet to look up for health information. However,
information and support available from trustworthy sources of information, such as the NHS,
CF Trust (and its international counterparts) could be signposted to. They also agreed it is
important to give the person with cystic fibrosis and the families and opportunity to discuss
what they have read.

Some reports in the literature suggest that support groups can be perceived as beneficial by
some people with cystic fibrosis. However, the Committee strongly recommends these
groups do not take place face to face in order to prevent cross-infection which can lead to
further complications. Information about online support groups would be beneficial.
Facilitating access to parent or carer only face to face social support groups can be
considered if there is a demand. But with these the risk to their children meeting socially
must be emphasised.

Consideration of economic benefits and harms

This review question is not relevant for economic analysis because it does not involve a
decision between alternative courses of action. Even so, there are considerations for the
resources and costs providing information and support may entail.

Whilst there are aspects of providing information and support which have opportunity costs,
such as the staff time and some of the different communication formats that may be useful in
this population, these are typically small and would ordinarily be considered within the
provision of standard services and care. Good communication is recognised as important
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generally within healthcare provision and that patient care can suffer as a result of poor or
ineffective communication. The Committee considered that, overall, their recommendations
regarding information and support would have a minimal resource impact and that they
would promote the cost-effective use of NHS resources.

Quality of evidence

Moderate to very low-quality evidence was presented in this review as assessed by GRADE-
CERQual. Below the main reasons leading to downgrading the evidence are described.

The methodological limitation of the studies, especially the inadequate reporting on
processing and analysis of the data. Some of the studies reported were descriptive when
thematic analysis would have been more appropriate and informative. The studies where
thematic analysis was done, the authors did not always report in detail how findings or
themes were derived or emerged from the data in their research.

Another methodological limitation was the inadequate information on the researcher’s role in
sample recruitment, data collection or data analysis. Few studies clearly reported the
relationship between researchers, interviewers and the respondents, whether the
researchers had a pre-understanding about the topic or the possible influence of that in data
collection and analytical process. Lack of verification of findings was not reported either in
any of the studies.

Downgrading of evidence was also related to data saturation, applicability and incoherence.
Some of the studies did not report whether saturation was achieved in terms of data
collection or data analysis. It was difficult to ascertain from the information reported in those
studies whether all possible views had been explored. Some other studies were done in an
isolated group of population in other countries and were not applicable to UK population.
Incoherence was also a factor in downgrading the quality of evidence in few of the studies.

Other considerations
No equality issues were identified by the Committee for this review question.

The recommendations related to this evidence review were based on the evidence and the
Committee’s clinical experience. In addition, the Committee acknowledged some of the
principles about communication and information in the NICE guideline on “patient experience
in adult NHS services: improving the experience of care for people using adult NHS services”
(NICE CG138) could also be applied here. Therefore they agreed to draft a recommendation
which directed readers to this guideline. The Committee concluded that a research
recommendation was not needed as the guidance provided in the guideline combined with
an individual healthcare professionals experience is sufficient to provide the necessary
support and information. Given the limitations in research funding it was determined that this
should not be a priority for further research.

Key conclusions

The Committee concluded that receiving a diagnosis of cystic fibrosis is a stressful event. It
is important to ensure that information and support is provided by healthcare professionals
with expertise in cystic fibrosis. Information should be tailored to the individual needs and
given on an ongoing and staggered basis. They agreed that information and support may
also be needed regarding new treatments, management of comorbidities and fertility.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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6.8 Recommendations

4,

10.

1.

Provide people who are newly diagnosed with cystic fibrosis and their family
members or carers (as appropriate) with opportunities to discuss their concerns.

Information and support should be provided by healthcare professionals with
expertise in cystic fibrosis.

Provide people with suspected or diagnosed cystic fibrosis and their family
members or carers (as appropriate) with relevant information in clear English and
opportunities for discussion on topics such as:

o their diagnosis

e monitoring of their condition

¢ management choices for their condition

e possible or existing complications or comorbidities
¢ implications for independent living.

Provide people with cystic fibrosis and their family members or carers (as
appropriate) with information about their care pathway (for example, by providing
them with copies of correspondence).

Give information to people with cystic fibrosis and to family members or carers in
ways that are individually appropriate. Avoid jargon and use formats that they
prefer, for example:

o face-to-face discussions
¢ written information (such as leaflets)
¢ any digital media and reliable internet sources that are available.

When appropriate, provide people with cystic fibrosis and their family members or
carers opportunities for discussion with relevant expert professionals on:

¢ available resources and support, such as local support and advocacy
groups, including those aimed specifically at children, young people,
adults, parents and carers

¢ implications of the condition for school and education
e career planning

e transition to adult care

o fertility and contraception

e pregnancy and parenting

e organ transplantation.

Provide people with cystic fibrosis with information about how to contact other
people with cystic fibrosis without risking cross-infection (see Prevention of cross
infection), for example, by directing them to online support groups.

For more information on communication, providing information and shared
decision-making in adult NHS services, see the NICE guideline on patient
experience in adult NHS services.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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12. Be aware that people with cystic fibrosis and their family members or carers may
need emotional and psychological support (see psychological assessment), in
particular:

o at diagnosis

o at times of transition (for example, when moving from education to work
or when living independently for the first time)

e during pregnancy
o to deal with complications, such as infertility
¢ when approaching the end of life.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Service delivery

Service configuration

Review question: What is the effectiveness of different models of care (for example,
specialist centre, shared care [delivered by a Network CF Clinic which is part of an

agreed designated network with a Specialist CF Centre], community, telehealth and/or
home care) for people with cystic fibrosis?

Introduction

There is a wide range of ways in which care for people with cystic fibrosis is organised and
delivered.

In the UK, care for adults with cystic fibrosis is primarily concentrated in specialist cystic
fibrosis centres.

Children with cystic fibrosis may be cared for solely by a specialist cystic fibrosis centre but
there are some circumstances where they may also be seen in conjunction with a team in a
local hospital as part of a paediatric network (shared-care clinic). Such an arrangement
reduces disruption to schooling and improves the family’s local support.

In addition there are other models of care and service which people with cystic fibrosis may
utilise including telemedicine, clinical review and treatment at home, outreach care and
community care by primary health care professionals.

Each of these models provide a different patient experience and may be associated with
different outcomes and cost effectiveness. Additionally, limitations in a patient’s socio-
economic background and local geography have significant impacts on how care can be
arranged and delivered.

Description of clinical evidence

The aim of this review was to assess the effectiveness of different models of care (for
example specialist centre, shared care, community care, telehealth and home care) for the
care of people with cystic fibrosis.

For the purpose of this review, the different models of care were defined as follows:
e Specialist centre:
o normally with >100 patients and minimum of >50 patients
o commissioned by NHS England to provide care for people with cystic fibrosis
o will have the core MDT available.
e Shared care (delivered by a network clinic):
o local hospital looking after a small number of children with cystic fibrosis

o has input from a specialist centre at least twice a year, which is responsible for the
standard of care

o may not have the core MDT and may not be full time.
e Community care:

o community nurses of the region who look after people with cystic fibrosis and will
administer treatments such as home intravenous (V) antibiotics

o normally delivered by health visitors and school nurses.
o might include palliative services.

© National Institute for Health and Care Excellence 2017. All rights reserved.
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e Home care:

o care that would normally be given at hospital which is given at home

o delivered by cystic fibrosis specialist (e.g. nurse, dietician, physiotherapist).
e Qutreach:

o specialist centre team conduct a clinic in a local hospital.
e Telemedicine:

o involves videoconferencing patients and remote monitoring.

As per protocol, studies that assessed the effectiveness of different models of care were
eligible for inclusion in this review if they were randomised controlled trials or comparative
cohort studies that were conducted in Western countries. Studies based on registry and audit
data from the UK were also eligible for inclusion. Conference abstracts of RCTs were
considered if RCTs were unavailable. Prospective studies were prioritized over retrospective
studies, therefore retrospective studies were excluded if there were prospective studies
which covered the same intervention and outcomes. Evidence from questionnaires
conducted within cross sectional studies was included (for example, for quality of life, or
patient satisfaction).

For full details see review protocol in Appendix D.

Two Cochrane systematic reviews were included:

o Balaguer 2015 evaluated the effectiveness of IV antibiotic therapy administered at home
compared to |V antibiotic therapy administered in hospital, 1 RCT was included from this
review (Wolter 1997).

o Goldbeck 2014 evaluated the effectiveness of psychological interventions compared to
standard care, 1 RCT was included from this review (Wilkinson 2008)

¢ In addition, 4 prospective cohort studies (Donati 1987, Esmond 2006, Riethmueller 2002,
van Koolwijk 2002), 3 retrospective cohort studies (Bosworth 1997, Thomas 2008,
Finkelstein 1992) and 2 cross sectional studies (Thomas 2006, Walters 1994) were
included.

Where possible, data and risk of bias assessment were taken directly from the Cochrane
systematic reviews. Individual studies were retrieved for completeness and accuracy, and
were also checked for additional outcomes of interest.

The size of the studies ranged from 6 to 746 participants. Three studies included adults only
(Esmond 2006, Wilkinson 2008, Wolter 1997), 1 study included people aged = 15 years
(Walters 1994), 1 study included people aged 212 years (Donati 1987), 5 studies included
children, young people and adults (Bosworth 1997, Finkelstein 1992, Riethmueller 2002,
Thomas 2006, Thomas 2008), 1 study included children and young people (Van Koolwijk
2002).

Three studies were conducted in the UK (Esmond 2006, Walters 1994, Wilkinson 2008), 3 in
the USA (Bosworth 1997, Donati 1987, Finkelstein 1992), 3 in Australia (Thomas 2006,
Thomas 2008, Wolter 1997), 1 in Germany (Riethmueller 2002), 1 in the Netherlands (van
Koolwijk 2002).

Four studies (Bosworth 1997, Donati 1987, Esmond 2006, Wolter 1997) compared the
effectiveness of IV antibiotics for treatment of pulmonary exacerbations administered at
home and in the hospital. One study (Riethmueller 2002) compared the effectiveness of IV
antibiotics for people with a chronic infection administered at home and in the hospital. Three
studies compared centre care to shared care (Thomas 2006, Thomas 2008, Van Koolwijk
2002). Two studies (Thomas 2008, Van Koolkwijk 2002) compared centre care to local care
(below UK standards). One study (Thomas 2008) compared shared care above UK
standards to shared care at UK standards. One study (Walters 1994) compared centre care
to usual care (by non-cystic fibrosis specialists). One study (Finkelstein 1992) compared a

© National Institute for Health and Care Excellence 2017. All rights reserved.
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telemedicine intervention (daily recording of physical measurements and symptoms) to usual
care. One study (Wilkinson 2008) compared a telemedicine intervention (weekly
videoconferences for clinical assessment and psychological support) to usual care.

A summary of the included studies is presented in Table 159. See study selection flow chart
in Appendix F, study evidence tables in Appendix G, list of excluded studies in Appendix H,
forest plots in Appendix I, and full GRADE profiles in Appendix J.

7.1.3 Summary of included studies

A summary of the studies that were included in this review are presented in Table 31.

Table 31: Summary of included studies

Intervention/
Study Comparison Population Outcomes Comments

Cochrane reviews

Balaguer Comparison 1: Children, young e Change in FEV1 (%
2015 home-based care people and adults predicted)
Cochrane SR (IV antibiotic with CF o Weight gain (kg)
therapy « Not reported:
administered at ° ePO ed-
home ) versus * Mortality
hospital-based care e Patient and carer
(IV antibiotic satisfaction
therapy e Lung Index
administered in Clearance
hospital) (Wolter e Time to next
1997) pulmonary
exacerbation
e Quality of life
e Frequency of cross-
infections
o Staff experience
o Adherence to
treatment
Goldbeck Comparison 1: Children, young e Change in quality of
2014 Psychological people and adults life
Cochrane SR inter\I/ention versus  with CF « Not reported:
usual care .
(Wilkinson 2008) o FEV1 % predicted
o Mortality
o Patient and carer
satisfaction
e Lung Index
Clearance
o Time to next
pulmonary
exacerbation

e Nutritional status

e Frequency of cross-
infections

o Staff experience

e Adherence to
treatment
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Intervention/

Population

N=7 adults with
CFona
transplantation list
(16 recruited, 11
completed the
baseline
assessment and 7
completed the
study)

e Telemedicine:
n=4

e Control arm:
n=3

Age range of

people who were

randomized

(median): 21 to 41

(27)

N=17 adults with

CF with an

infective

exacerbation

Study Comparison

Primary studies included in the Cochrane SR

Wilkinson Intervention:

2008 telemedicine

(UK) e weekly

RCT videoconferences
from home for a
clinical
assessment,
psychological
support and the
opportunity for
discussion with
any member of
the
multidisciplinary
team

Control: Standard
care

Wolter 1997 Intervention: home-

(Australia) based care

RCT and spent 2 - 4 days in

cross-over hospital before

open study discharge

people with CF
were taught to
prepare and
administer their
own intravenous
antibiotics

home visits were
conducted

Comparison:
hospital-based care
whole treatment
was administered in
the hospital

Additional primary studies

(31 admissions:
home care: n=13
admissions
hospital care:
n=18 admissions)
Age range
(median): 19-41
(22)

Outcomes

e Change in quality of
life

e Change in FEV1 (%
predicted) at 21 days

o Weight gain (kg) at
10 days

Comments

Included in
Goldbeck
2014 SR
Follow-up: 6
months

Included in
Balaguer 2015
Follow-up: 21
days for
FEV1%
predicted, 10
days after
treatment for
weight gain

Home care and community care: IV antibiotics for treatment of pulmonary exacerbations

Bosworth
(1997)

USA

Comparative
cohort study

© National Institute for Health and Care Excellence 2017. All rights reserved.

Intervention: Home-
based care

¢ Prior to receiving
home care,
people with CF
stayed in the
hospital for up to
4 days

¢ |V antibiotics and
chest
physiotherapy
administered at
home either by
self or family with
the same

N= 40 people with
CF who required
IV antibiotic
therapy for a
pulmonary
exacerbation (59
courses)

e Home group:
n=19 people
with CF (27
courses). Age
range: 7-31.
Mean (SEM):
18.8 (1.2)

o Hospital group:
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e Time to next
exacerbation

Although not
explicitly
reported, likely
to be a
retrospective
study.

Mean follow-
up: 18 days
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frequency as in n= 21 people
hospital with CF (32
e Home visits from courses). Age
nurses at least range: 8-29.
once a week Mean (SEM):
17.05 (0.9)

Comparison:

hospital-based care

¢ |V antibiotics in
the hospital

e Chest
physiotherapy
administered in
the hospital 4

times a day
Donati 1987 Intervention: Home- N=64 people with e Change in FEV1 (% Follow-up: 18
(USA) based care CF (82 predicted) days
Comparative e Daily visits from  treatments)who , change in weight
prospective nurses required IV (kg)
cohort study antibiotic therapy
o for a pulmonary
hospital-based care exacerbation
o Age: 212 years
¢ |V antibiotics h o
administered at ~ ® 10Me group: "=
the hospital 26 people (41
treatments)
e hospital group:
n=38 people (41
treatments)
Esmond Intervention: home- N=28 adults with e Change in FEV1 (%  Follow-up: 15
2006 based care CF experiencing predicted) days
(UK) e Home IV an acute  Change in BMI
Quasi- antibiotic respiratory Change in quality of
experimental treatment. exacerbation. life measured with
design: « All patients who (30 treatments) CFQoL
prospective chose home Age: 218 years questionnaire (Gee
comparative therapy had e Home group: et al. 2000)
cohort previously self- n=15 treatments

administered |V
antibiotics at
home.

e People performed
their own chest
physiotherapy

¢ Hospital: n=15
treatments

Comparison:

hospital-based care

¢ |V antibiotic
treatment
administered at
the hospital.

e Chest
physiotherapy
performed by
experienced

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Intervention/

Study Comparison Population Outcomes Comments

respiratory
physiotherapists.

Home care/ community care versus hospital: IV antibiotics for patients with chronic infection

Riethmueller
2002
(Germany)
Prospective
comparative
cohort study

Intervention: home-
based care

¢ |V antibiotic
treatment at
home

e People did their
daily training and
were supervised
once per week by
a physiotherapist
specialized in CF.

e People were
offered a visit by
a specialized
nurse if
intravenous line
or other problems
occurred.

Comparison:
hospital-based care

¢ |V antibiotic
treatment in
hospital.

e Two daily
courses of
supervised
physiotherapy (1
h).

e Diets were
supervised by a
dietitian
specialized in CF
care.

N=36 people with

CF (58 courses)

e Home group:
n=17 people (30
courses). Mean
(SD) age: 16 (5)

¢ Hospital group:
n=19 people (28
courses). Mean
(SD) age: 15 (4)

Inclusion criteria

included P.

aeruginosa in
sputa over a time
period of more
than 6 months
before entering,
good compliance
and regular home
physiotherapy.

CF centre care versus. shared care or local care

Thomas
2006
(Australia)
Cross-
sectional
study

© National Institute for Health and Care Excellence 2017. All rights reserved.

Intervention: CF
centre care

e Children are
reviewed at least
3 times a year
and have full
access to the
MDT.

Comparison:
shared care

e Children are
managed by their
local
paediatrician or
general
practitioner and

N=162 people
with CF (and/or
their parents
when relevant)
Age range: 2-19
e Specialist
centre: n=91
e Shared care:
n=71
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e Change in FEV1 %
predicted

e Change in weight
(kg)

e Change in weight for
height (%)

¢ HRQOL measured
with CFQ
questionnaire
(Quittner et al. 2005)

Follow-up: 14
days

In the paper,
different
terminology is
used
compared to
this review:

e CF centre
care is called
“Cystic
Fibrosis
Centre
(CFC)” in the
study

e Shared care
is called
“Cystic
Fibrosis
Outreach
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Study

Thomas
2008
(Australia)
Retrospectiv
e
comparative
cohort study

© National Institute for Health and Care Excellence 2017. All rights reserved.

Intervention/

Comparison
local hospital,
and they also
attend outreach
clinics visited by
CFOS.

¢ Regional staff are
invited to attend
the clinics.

e Outreach clinics
occur twice per
year except for 1
site, which has 1
clinic and 2 tele
health clinics per
year.

Intervention: CF
centre care

e All care is
provided by the
Cystic Fibrosis
Centre (CFC)

e Admission to the
CFC when
required

e Outpatient review
at CFC 3 or more
times per year

Comparison 1:
shared care, review
3+times a year
(above UK
standards)

e Children living in
regional centres
and attending
Cystic Fibrosis
Outreach Service
(CFQOS) as well
as attending CFC
regularly.

e Admission to
CFC or local
hospital with local
hospital care
provided by local
paediatrician.

e Qutpatient review
by CFC or CFOS
3 or more times
per year.

e Children
attending
outreach clinics
are also
managed by their

Population

N=150 people

with CF born

between 1982

and 2002.

Age range: 0-20

e Specialist
centre: n=74

e Shared care
review 3+ times
a year: n=21

e Shared care
review 2+ times
a year: n=37

e Local care:
n=18
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Outcomes

e Change in FEV1 %
predicted from first to
last per year

o FEV1 % slope per
year

Comments

Service
(CFOS)” in
the study

273 people
were included
in the study,
however the
analysis on
FEV1 %
predicted
focused on
150 people.
Follow-up: 3
years

Only
longitudinal
data on FEV1
were
extracted;
cross-sectional
data on FEV1,
height z
scores and
weight z
scores were
not extracted
In the paper,
different
terminology is
used
compared to
this review:

e CF centre
care is called
“LOC1” in
the study

e Shared care,
review
3+times a
year, is
called
“LOC2” in
the study

e Shared care,
review 2+
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Van Koolwijk
2002

(The
Netherlands)
Prospective
comparative
cohort study

© National Institute for Health and Care Excellence 2017. All rights reserved.

local
paediatrician or
general
practitioner.

Comparison 2:
shared care, review
2+times a year (at
UK standards)

e Careis
predominantly
provided by the
local
paediatrician with
consultation with
CFC

e Admission to
local hospital with
care provided by
local
paediatrician.

e Outpatient review
by CFOS at least
twice a year

Comparison 3: local
care

¢ Involvement by
CFC or CFOS
once a year or no
CFC/CFOS
involvement.

e Includes children
seen by
respiratory
physicians but
with no CFC or
CFOS
multidisciplinary
health care
involvement

o Alternatively, care
provided by local
paediatrician or
general
practitioner or
unknown

Intervention: CF
centre care

o Patients receive
their treatment
completely in the
centre

e Regular visits at
minimum
intervals of 3

N= 105 young

people and

children with CF.

Age range: 5-17:

e CF centre care:
n=41. Mean
(SEM) age: 10.8
(0.5) years

e Shared care:

138

e Change in FEV1 %
predicted

e Change in BMI
(kg/m2)

times a year,
is called
“LOC3” in
the study

e Local care is
called
“LOC4” in
the study

In the paper,
similar
terminology to
this review is
used:

e CF centre
care is called
“centralized
care” in the
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months n=41. Mean study
Comparison 1: (SEM) age: 10.7 e Shared care
Shared care (0.5) years is called the
e Includes a half- e Local care: same
yearly visit to the n=23. Mean (“shared
Centre (annua| (SEM) age: 9.4 care”) in the
check-up and an (0.5) years study
MDT outpatient e Local care is
clinic visit) called “local
combined with care” in the
regular visits to study
the local
paediatrician
e The local

paediatrician
comes to the
centre during the
annual check-up
and participates
in the
multidisciplinary
consultation

¢ Regular visits at
minimum
intervals of 3
months

Comparison 2:
Local care

e Patients visit the
centre only once
a year at the
annual check-up,
but remain fully
treated at their
local hospitals.

e The local
paediatrician
comes to the
centre during the
annual check-up
and participates
in the
multidisciplinary
consultation

e Regular visits at

minimum

intervals of 3

months
CF centre versus usual care by non-specialists in CF
Walters 1994 Intervention: CF N= 746 people o Patient satisfaction Questionnaire
(UK) centre care with CF aged 215 s were sent to
Cross- e Large special years all 1052
sectional cystic fibrosis e Specialist members of
study clinics centre: n=494 the

Association of

e General clinic: Cystic Fibrosis

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Telemedicine

Finkelstein
1992

(USA)
Retrospectiv
e
comparative
cohort study
(follow-up of
a RCT)

Comparison: Usual
care

o Non-CF general
clinics at local
hospitals

Intervention: Home

monitoring with

diary recording

o Daily recording of
physical
measurements
and symptoms

o Diary sent to the
data coordinating
centre weekly for
analysis.

Comparison: usual

care

e No diary
recording, no
home monitoring

N=50 people with

CF

¢ Intervention:
n=25

e Control: n=25

Age range: 6 to

43 years

e Change in predicted
FEV1 (%) at 4 years

Participants
were randomly
selected from
a bigger RCT
Follow-up: 4
years

Abbreviations: CF-Cystic Fibrosis; IV-intravenous; FEV-forced expiratory volume in 1 second; BMI-Body Mass
Index; QoL-Quality of Life; HRQOL- Health-Related Quality of Life; CFC-Cystic Fibrosis Centre; CFOS-Cystic
Fibrosis Outreach Service; LOC-Level of Care; RCT-Randomised Controlled Trial.

The summary clinical evidence profiles for this review question are presented in Table 32 to

7.1.4 Clinical evidence profile
Table 40.
71.41 Home-based care

Table 32: Summary clinical evidence profile: Comparison 1.1. Home versus hospital
care for the administration of IV antibiotics in people with CF experiencing
an acute pulmonary exacerbation

Lung function:
change in FEV1
% predicted

Scale from: 0 to

© National Institute for Health and Care Excellence 2017. All rights reserved.

The mean
change in
FEV1 %
predicted in
the hospital

The mean 312 [IS]S)
change in FEV4 (Wolter &)

% predicted in 1997)! very
the home care low?3

groups was
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Comparison 1.1. Home care compared to hospital care for the administration of IV antibiotics
for people with CF experiencing an acute pulmonary exacerbation

100. care group 3 lower
Follow-up: 21 was (13.61 lower to
days 7 7.61 higher)
Lung function: The mean The mean 63° SISIS)
change in FEV1  change in change in FEV 1 (Donati e
% predicted FEV1 % % predicted in 1987 very
Scale from: 0to  predicted in the home care low*
100. the hospital groups was
Follow-up: mean care group 5.60 lower
18 days was (12.29 lower to

12.3¢ 1.09 higher) @
Lung function: The mean The mean 30d SISIS)
change in FEV1  change in change in FEV 1 (Esmond S
% predicted FEV1 % % predicted in 2006) very
Scale from: 0to  predicted in the intervention low*5
100. the hospital groups was
Follow-up: 15 care group 3.1 lower
days was (6.93 lower to

5.1 0.73 higher)
Patients starting 875 per 1000 481 per 1000 RR 59¢ SISIS)
next course of (315 to 726) 0.55 (Bosworth ©
antibiotics more (0.36 1997) very
than 12 weeks to low®
after completing 0.83)

the previous
course (proxy
outcome for time

to next
exacerbation)
Follow-up: mean
18 days
Weight change The mean The mean 74° POO
(kg) weight weight in the (Donati S)
Follow-up: mean change inthe home care 1987) very
18 days hospital care groups was low®
group was 1.6  1.10 lower
e (4.29 lower to
2.09 higher) @
Weight change The mean The mean 312 POO
(kg) Follow-up: weight weight change (Wolter e
10 days post change in the  (kg) in the home 1994) very
treatment hospital care care groups was low?”
group was 0.5 lower
0.7 (8.06 lower to
7.06 higher)
BMI change The mean The mean BMI 304 POeo
Follow-up: 15 BMI change in change in the (Esmond e
days the hospital home care 2006) very
care group groups was lows,8
was 0.2 lower
0.7 (0.63 lower to
0.23 higher)
Change in The mean The mean 30¢ SISIS)
quality of life - change in CF- change in CF- (Esmond e
CF-QOL- QOL-physical QOL-physical in 2006) very

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Comparison 1.1. Home care compared to hospital care for the administration of IV antibiotics
for people with CF experiencing an acute pulmonary exacerbation

Physical. in the hospital the home care low35f
Scale from: 0 to  care group groups was
100. was 2.2 lower
Follow-up: 15 12.2 (13.21 lower to
days 8.81 higher)
Change in The mean The mean 30d DOO
quality of life - change in CF- change in CF- (Esmond S)
CF-QOL-Social. QOL-socialin  QOL-social in 2006) very
Scale from: 0to  the hospital the home care low35: f
100. care group groups was
Follow-up: 15 was 3.4 lower
days 6.4 (18.87 lower to

12.07 higher)
Change in The mean The mean 30d DOO
quality of life - change in CF- change in CF- (Esmond S)
CF-QOL- QOL- QOL-treatment 2006) very
Treatment. treatment in in the home care lows35: f
Scale from: 0to  the hospital groups was
100. care group 2 lower
Follow-up: 15 was (17.15 lower to
days 8.2 13.15 higher)
Change in The mean The mean 30d POO
quality of life - change in CF- change in CF- (Esmond S)
CF-QOL- QOL- QOL-symptoms 2006) very
Symptoms. symptoms in in the home care low*?: f
Scale from: 0to  the hospital groups was
100. care group 17.1 lower
Follow-up: 15 was (31.25t0 2.95
days 23.3 lower)
Change in The mean The mean 30d POO
quality of life - change in CF- change in CF- (Esmond @)
CF-QOL- QOL- QOL-emotional 2006) very
Emotional. Scale emotional in in the home care lows35: f
from: 0 to 100. the hospital groups was
Follow-up: 15 care group 4.2 higher
days was (8.67 lower to

8.3 17.07 higher)

Change in The mean The mean 30¢ SISIS)
quality of life - change in the  change in CF- (Esmond S)
CF-QOL-Future. hospital care ~ QOL-future in 2006) very
Scale from: 0to  group was the home care low35 f
100. 9.3 groups was
Follow-up: 15 5.5 lower
days (17.96 lower to

6.96 higher)
Change in The mean The mean 30d DOO
quality of life - change in CF- change in CF- (Esmond S)
CF-QOL- QOL- QOL- 2006) very
Relationships. relationships relationships in lows3:5 f
Scale from: 0to  in the hospital the home care
100. care group groups was
Follow-up: 15 was 7.4 higher
days 05 (5.6 lower to

20.4 higher)
Change in The mean The mean 304 PhOeo
quality of life - change in CF- change in CF- (Esmond S)

© National Institute for Health and Care Excellence 2017. All rights reserved.
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CF-QOL-Body QOL-body QOL-body 2006) very
image. image in the image in the low35 f
Scale from: 0to  hospital care home care
100. group was groups was
Follow-up: 15 1.8 0.9 higher
days (13.92 lower to

15.72 higher)
Change in The mean The mean 30d 1SS
quality of life - change in CF- change in CF- (Esmond S
CF-QOL-Career. QOL-careerin QOL-career in 2006) very
Scale from: 0to  the hospital the home care lows> f
100. care group groups was
Follow-up: 15 was 8.3 higher
days 1.7 (5.76 lower to

22.36 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: BMI: body mass index; Cl: confidence interval; CF: cystic fibrosis; CF-QOL.: cystic
fibrosis quality of life questionnaire; FEV+: forced expiratory volume in 1 second; IV: intravenous;
MD: mean difference; RR: risk ratio

1 Cross-over trial

2 The quality of the evidence was downgraded by 1 as this is an open-label study

3 The quality of the evidence was downgraded by 2 because the 95% ClI crosses 2 clinical MIDs.

4 The quality of the evidence was downgraded by 1 because the 95% CI crosses 1 clinical MID

5 The quality of the evidence was downgraded by 1 as there is a high-risk of bias in relation to the comparability

of the groups

6 The quality of the evidence was downgraded by 1 because the 95% ClI crosses 1 default MID

7 The quality of the evidence was downgraded by 2 because the 95% CI crosses 2 default MIDs

a Number of people in each group not reported

b Number of people included in the analysis in each group unclear

¢ The mean difference was calculated by the NGA technical team after calculating mean change and related SD

in each group using the mean and SE at baseline and follow-up and assuming a correlation of 0.75

d There were 15 people in each group, but the total N of people is 28. Two people had both home care and

hospital care.

e There were 19 people in the home group, 21 people in the hospital group (40 in total)

f Imprecision for quality of life was assessed using a clinical MID of 5 because the study by Esmond et al. used

the CF-QOL questionnaire (Gee et al.2000)

Table 33: Summary clinical evidence profile: comparison 1.2. Home versus hospital
care for the administration of IV antibiotics in people with CF and chronic
pulmonary infection with P aeruginosa

Lung function: The mean The mean 562 SISICIS)
Change in change inthe  change in FEV1 in (Riethmuel very
FEV1 % hospital care the home care ler 2002) low!-2

© National Institute for Health and Care Excellence 2017. All rights reserved.
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predicted group was groups was
Scale from: 0 6 2 higher
to 100. (9.81 lower to
Follow-up: 14 13.81 higher)
days
Nutritional The mean The mean 572 SISISIS)
status: change in the change in weight (Riethmuel very
change in hospital care in the home care ler 2002) low"3
weight (kg) group was groups was
Follow-up: 14 1.1 0 higher
days (4.38 lower to

4.38 higher)
Nutritional The mean The mean 572 SISISIS)
status: change in the change in weight (Riethmuel very
change in hospital care for height (%) in ler 2002) low'#4
weight for group was the home care
height (%) 4 groups was
Follow-up: 14 1 lower
days (4.64 lower to

2.64 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% Cl).

Abbreviations: Cl: confidence interval; CF: cystic fibrosisFEV1: forced expiratory volume in 1
second; IV: intravenous; MD: mean difference
1 The quality of the evidence was downgraded by 1 due to high risk of bias in relation to the comparability of the

groups

2 The quality of the evidence was downgraded by 2 because the 95% CI crosses 2 clinical MIDs
3 The quality of the evidence was downgraded by 2 because the 95% CI crosses 2 default MIDs
4 The quality of the evidence was downgraded by 1 because the 95% CI crosses 1 default MID

a Number of people included in the analysis in each group unclear
CF centre care

Table 34: Summary clinical evidence profile: Comparison 2.1. CF centre care versus
shared care (care by non-specialist in CF)

Change in The mean The mean BOBO
FEV1 % change in change in FEV1 (Van very low’
predicted. FEV1 % % predicted in Koolwijk
Scale from:  predicted in the CF centre 2002)
0 to 100. the shared care groups was
Follow-up: 1  €are group 0.5 lower
year 2 was (3.05 lower to

2.4 2.05 higher)
First to last The mean The mean first to 97 PO
FEV1 (% per first to last last FEV1 (% per (Thomas very

FEV1 (% per  year) in the CF

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Comparison 2.1. CF centre care compared to shared care (UK equivalent) for people with CF

year)

Scale from:
0 to 100.
Follow-up: 3
years

Slope FEV1
(% per year)
Scale from:
0 to 100.
Follow-up: 3
years

Change in
BMI
Follow-up: 1
year

Quality of
life:
CFQ-Teen -
Physical
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Role

Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Vitality
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Emotional
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Social
Scale from:
0 to 100.

year) in the
shared care
group was

1

The mean
slope FEV1
(% per year)
in the shared
care group
was

0.7

The mean
change in
BMI in the
shared care
group was

0.54

The mean
CF-QOL teen
- physical in
the control
shared care
was

90.4

The mean
CF-QOL teen
- role in the
shared care
group was

86.6

The mean
CF-QOL teen
- vitality in the
shared care
group was

74.2

The mean
CF-QOL teen
- emotional in
the shared
care group
was

82.7

The mean
CF-QOL teen
- social in the
shared care
group was

94

centre care
groups was
2.4 lower
(5.72 lower to
0.92 higher)

The mean slope
FEV1 (% per
year) in the CF
centre care
groups was

2.2 lower

(5.37 lower to
0.97 higher)

The mean BMI in
the CF centre
care groups was
0.12 lower

(0.44 lower to 0.2
higher)

The mean CF-
QOL teen -
physical in the
CF centre care
groups was
17.8 lower
(30.28 to 5.32
lower)

The mean CF-
QOL teen - role
in the CF centre
care groups was
10.4 lower
(26.45 lower to
5.65 higher)

The mean CF-
QOL teen -
vitality in the CF
centre care
groups was
18.2 lower
(32.5t0 3.9
lower)

The mean CF-
QOL teen -
emotional in the
CF centre care
groups was

5.5 lower
(18.35 lower to
7.35 higher)

The mean CF-
QOL teen -
social in the CF
centre care
groups was
17.6 lower
(26.71 to 8.49

2008)

97
(Thomas
2008)

82

(Van
Koolwijk
2002)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

low23

(CISISIS)
very
low23

SISISIS)

very low!

(CISICIS)
very
low3,4 , a

SISISIS)

very low?
4,a

SSISIS)

very low?
4,a

SSISIS)

very low?
4,a

SISICIS)

very low?
4,a

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Comparison 2.1. CF centre care compared to shared care (UK equivalent) for people with CF

Quality of
life:
CFQ-Teen -
Body

Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Eating
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
TB

Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Health
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Weight
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Respiratory
Scale from:
0 to 100.

Quality of
life:
CFQ-Teen -
Digestion
Scale from:
0 to 100.

Quality of
life:

The mean
CF-QOL teen
- body in the
shared care
group was

76.7

The mean
CF-QOL teen
- eating in the
shared care
group was

76.7

The mean
CF-QOL teen
- TB in the
shared care
group was

65.6

The mean
CF-QOL teen
- health in the
shared care
group was

72.2

The mean
CF-QOL teen
- weight in the
shared care
group was
72.2

The mean
CF-QOL teen
- respiratory
in the shared
care group
was

72.8

The mean
CF-QOL teen
- digestion in
the shared
care group
was

92.2

The mean
CF-QOL child
- physical in

lower)

The mean CF-
QOL teen - body
in the CF centre
care groups was
4.5 lower

(21.56 lower to
12.56 higher)

The mean CF-
QOL teen -
eating in the CF
centre care
groups was

4.5 lower
(21.56 lower to
12.56 higher)

The mean CF-
QOL teen - TB in
the CF centre
care groups was
9.6 lower

(28.01 lower to
8.81 higher)

The mean CF-
QOL teen -
health in the CF
centre care
groups was
14.8 lower
(31.75 lower to
2.15 higher)

The mean CF-
QOL teen -
weight in the CF
centre care
groups was
12.5 lower
(29.45 lower to
4.45 higher)

The mean CF-
QOL teen -
respiratory in the
CF centre care
groups was

4.5 lower

(15.25 lower to
6.25 higher)

The mean CF-
QOL teen -
digestion in the
CF centre care
groups was
7.9 lower
(17.14 lower to
1.34 higher)

The mean CF-
QOL child -
physical in the

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

34
(Thomas
2006)

83
(Thomas

(CISICIS)
very
low5, 4,2

SISISIS)

very low®
4, a

SISISIS)

very low®
4,a

SISISIS)
very
low3> 2

SISISIS)
very
low3> 2

SISISIS)

very low?
4,a

SISISIS)

very low?
4,a

S SISIS)

very low5

© National Institute for Health and Care Excellence 2017. All rights reserved.

146



Cystic Fibrosis
Service delivery

Comparison 2.1. CF centre care compared to shared care (UK equivalent) for people with CF

CFQ-Child -
Physical
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
- Emotional
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
- Social
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
- Body
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
- Eating
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
-TB

Scale from:
0 to 100.

Quality of
life:
CFQ-Child -

Respiratory
Scale from:
0 to 100.

Quality of
life:
CFQ-Child -
- Digestion
Scale from:
0 to 100.

the shared
care group
was

77.2

The mean
mean CF-
QOL child -
emotional in
the shared
care group
was

74.8

The mean
CF-QOL child
- social in the
shared care
group was

71.9

The mean
CF-QOL child
- body in the
shared care
group was

81.1

The mean
score in the
shared care
group was

76.6

The mean
CF-QOL child
- TB in the
shared care
group was

63.7

The mean
CF-QOL child
- respiratory
in the shared
care group
was

66.9

The mean
CF-QOL child
- digestion in
the shared
care group
was

CF centre care
groups was
1.2 lower
(10.97 lower to
8.57 higher)

The mean CF-
QOL child -
emotional in the
CF centre care
groups was

1.3 higher
(5.13 lower to
7.73 higher)

The mean CF-
QOL child -
social in the CF
centre care
groups was

1.7 lower

(9.46 lower to
6.06 higher)

The mean CF-
QOL child - body
in the CF centre
care groups was
2.8 lower

(13.64 lower to
8.04 higher)

The mean CF-
QOL child -
eating in the CF
centre care
groups was

0.5 lower
(11.94 lower to
10.94 higher)

The mean CF-
QOL child - TB
in the CF centre
care groups was
4.7 higher

(5.88 lower to
15.28 higher)

The mean CF-
QOL child -
respiratory in the
CF centre care
groups was

3.9 higher

(5.69 lower to
13.49 higher)

The mean CF-
QOL child -
digestion in the
CF centre care
groups was

4 higher

2006)

83
(Thomas
2006)

83
(Thomas
2006)

83
(Thomas
2006)

83
(Thomas
2006)

83
(Thomas
2006)

83
(Thomas
2006)

83
(Thomas
2006)

4,a

SISISIS)

very low*

SISISIS)

very low?
4,a

SISISIS)

very low?
4,a

SISISIS)

very low5
4,a

SSISIS)

very low?
4,a

SSISIS)

very low?
4,a

SISISIS)

very low?
4,a
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Comparison 2.1. CF centre care compared to shared care (UK equivalent) for people with CF

Quality of
life:
CFQ-Parent
- Physical
Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
- Vitality
Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
- Emotional
Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
- Body
Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
- Eating
Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
-TB

Scale from:
0 to 100.

Quality of
life:
CFQ-Parent
- Health
Scale from:
0 to 100.

721

The mean
CF-QOL
parent -
physical in
the shared
care group
was

7.7

The mean
CF-QOL
parent -
vitality in the
shared care
group was

65

The mean
CF-QOL
parent -
emotional in
the shared
care group
was

75

The mean
CF-QOL
parent - body
in the shared
care group
was

69.2

The mean
CF-QOL
parent -
eating in the
shared care
group was

70.5

The mean
CF-QOL
parent - TB in
the control
group was

51.4

The mean
CF-QOL
parent -
health in the
shared care
group was

68.3

(8.38 lower to
16.38 higher)

The mean CF-
QOL parent -
physical in the
CF centre care
groups was
2.5 higher
(6.96 lower to
11.96 higher)

The mean CF-
QOL parent -
vitality in the CF
centre care
groups was

0.7 lower

(7.78 lower to
6.38 higher)

The mean CF-
QOL parent -
emotional in the
CF centre care
groups was

1.1 higher
(7.52 lower to
9.72 higher)

The mean CF-
QOL parent -
body in the CF
centre care
groups was

3 higher

(9.12 lower to
15.12 higher)

The mean CF-
QOL parent -
eating in the CF
centre care
groups was

7.5 lower
(20.22 lower to
5.22 higher)

The mean CF-
QOL parent - TB
in the CF centre
care groups was
6.2 lower

(14.63 lower to
2.23 higher)

The mean CF-
QOL parent -
health in the CF
centre care
groups was

1.1 higher

(8.6 lower to 10.8
higher)

80
(Thomas
2006)

80
(Thomas
2006)

80
(Thomas
2006)

80
(Thomas
2006)

80
(Thomas
2006)

80
(Thomas
2006)

80
(Thomas
2006)

SISISIS)

very low?
4, a

SISISIS)

very low*

a

SISISIS)

very low?
4,a

SISISIS)

very low5
4,a

SSISIS)

very low?
4,a

SSISIS)

very low?
4,a

SISISIS)

very low?
4,a
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Comparison 2.1. CF centre care compared to shared care (UK equivalent) for people with CF

Quality of The mean The mean CF- 80 CISISIS)
life: CF-QOL QOL parent - (Thomas very low®
CFQ-Parent Pparent - weight in the CF 2006) e
- Weight weight in the centre care
Scale from: shared care groups was
0 to 100. group was 0.8 lower

57.1 (16.4 lower to

14.8 higher)

Quality of The mean The mean CF- 80 CISISIS)
life: mean CF- QOL parent - (Thomas very low®
CFQ-Parent QOL parent- respiratory in the 2006) e
- respiratory in  CF centre care
Respiratory  the shared groups was
Scale from: care group 0.5 lower
0 to 100. was (10.33 lower to

74.8 9.33 higher)
Quality of The mean The mean CF- 80 POOO
life: CF-QOL QOL parent - (Thomas very low?
CFQ-Parent parent - digestion in the 2006) the
- Digestion digestion in CF centre care
Scale from: the shared groups was
0 to 100. care group 0.6 lower

was (8.76 lower to

771 7.56 higher)
Quality of The mean The mean CF- 80 POOO
life: score in the QOL parent - (Thomas very low>
CFQ-Parent share care school function in 2006) e
- School group was the CF centre
function 65.1 care groups was

. 0.60 lower

Seale om: (11.63 lower to

10.43 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: BMI: body mass index; Cl: confidence interval; CF: cystic fibrosis; CFQ: cystic
fibrosis questionnaire; FEV1: forced expiratory volume in 1 second; IV: intravenous; MD: mean
difference

1 The quality of the evidence was downgraded by 2 because of the differences between groups.

2 The quality of the evidence was downgraded by 2 due to high risk of bias in relation to the selection of the

population and high loss to follow-up

3 The quality of the evidence was downgraded by 1 as the 95% CI crosses 1 clinical MID

4 The quality of the study was downgraded by 2 due to high risk of bias in relation to comparability of the groups,

and significant differences at follow-up between groups

5 The quality of the evidence was downgraded by 2 as the 95% ClI crosses 2 clinical MIDs

a Imprecision for quality of life was assessed using a clinical MID of 8.5 because the paper by Thomas et al. uses

the CFQ- Teen, CFQ-Child and CFQ-Parent (Quittner et al. 2005)

* CFQ-Teen: data not available for the following domain: school function

** CFQ-Child: data no reported for the following domains: role, vitality, health and weight,; data not available for

school function

*** CFQ-Parent: data no reported for the following domains: role and social

Table 35: Summary clinical evidence profile: Comparison 2.2. CF centre care versus
local care (below CF Trust recommendations)

Comparison 2.2. CF Centre compared to Local care (below CF Trust recs) for people with CF

lllustrative comparative risks* (95% Relativ  No of Quality of Comment
Cl) e effect Participant the s

Outcomes
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Change in The mean The mean change OO
lung change in in FEV1 % (Van very
function: FEV1% predicted in the Koolwijk low"2
FEV1 % predicted in CF centre groups 2002)
predicted the local care was
Scale from: group was 2.7 higher
0 to 100. 5.6 (0.55 lower to 5.95
Follow-up: 1 higher)
year
Lung The mean The mean first to 78 POOO
function: first to last last FEV1 ( % per (Thomas very
First to last FEV1 (% per  year) in the CF 2008) low?3
FEV1 (% per year) in the centre groups was
year) local care 5.7 lower
Scale from: group was (1099 to 0.41
0 to 100. 43 lower)
Follow-up: 3
years
Slope FEV+ The mean The mean slope 78 POOO
(% per year) slope FEV1 FEV1 (% per year) (Thomas very
Scale from: (% per year) inthe CF centre 2008) low?3
0 to 100. in the local groups was
Follow-up: 3 care group 3.3 lower

was (6.13t0 0.47
years

1.8 lower)
Change in The mean The mean BMI 64 POOO
BMI BMI change change in the CF (Van very low’
Follow-up: 1  in the local centre groups was Koolwijk
year care group 0.09 lower 2002)

was (0.42 lower to 0.24

0.51 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% ClI).

Abbreviations: BMI: body mass index; Cl: confidence interval; CF: cystic fibrosis; FEV1: forced
expiratory volume in 1 second; IV: intravenous; MD: mean difference

1 The quality of the evidence was downgraded by 2 because of the differences between groups.

2 The quality of the evidence was downgraded by 1 because the 95% ClI crosses 1 clinical MID

3 The quality of the evidence was downgraded by 2 due to high risk of bias in relation to the selection of the
population and high loss to follow-up

Table 36: Summary clinical evidence profile: Comparison 2.3. CF centre care versus
general clinic (non-CF)

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Patient
satisfaction
with care
overall

overall
patient
satisfactio
n rating in
the
general
clinic
group was
4.20

The overall
patient
satisfaction
rating in the CF
specialist clinic
group was

3.76

0.44 686 SISISIS)
higher (Walters very low’
(0.29 1994)

higher to

0.58

higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: Cl: confidence interval; CF: cystic fibrosis; MD: mean difference

1 The quality of the evidence was downgraded by 1 because the authors did not control the analysis for any of the
confounding factors

Shared care

Table 37: Summary clinical evidence profile: Comparison 3.1. Local care (below CF

Change in
lung
function:
FEV1 %
predicted
Scale from:
0 to 100.
Follow-up:
1 year

First to last
FEV1 ( %
per year)
Scale from:
0 to 100.
Follow-up:
3 years
Slope FEV1
(% per
year)
Scale from:
0 to 100.
Follow-up:
3 years

The mean
change in
FEV1%
predicted in
the shared
care group
was

-2.4

The mean first
to last FEV1
(% per year) in
the shared
care group
was

1

The mean
slope FEV1 (%
per year) in
the shared
care group
was

0.7

The mean change
in FEV1 %
predicted in the
local care groups
was

3.2 lower

(6.84 lower to
0.44 higher)

The mean first to
last FEV1 ( % per
year) in the local
care groups was
3.3 higher

(2.59 lower to
9.19 higher)

The mean slope
FEV1 (% per year)
in the local care
groups was

1.1 higher

(2.69 lower to
4.89 higher)

Trust recs) compared to shared care (UK equivalent)

64

(Van
Koolwijk
2002)

41
(Thomas
2008)

41
(Thomas
2008)

SISISIS)

very
low!:2

S SISIS)

very
low2:3

S SISIS)

very low?
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Change in The mean BMI The mean BMI 64 SISISIS)
BMI change inthe  change in the (Van very low’
Follow-up: shared care local care groups Koolwijk
1 year group was was 2002)
0.54 0.03 lower
(0.43 lower to
0.37 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval;
1 The quality of the evidence was downgraded by 2 because of the differences between groups.
2 The quality of the evidence was downgraded by 1 because the 95% Cl crosses 1 clinical MID
3 The quality of the evidence was downgraded by 2 due to high risk of bias in relation to the selection of the
population and high loss to follow-up

Table 38: Summary clinical evidence profile: Comparison 3.2. Shared care (above UK
equivalent) compared to shared care (UK equivalent) for people with CF

Lung The mean in The mean change 49 POOO
function: first to last (% first to last FEV1 ( (Thomas very
First to last per year) % per year) in the 2008) low?:23
FEV1 ( % FEV1% inthe shared care +

per year) shared care groups was

Scale from:  group was 0.5 lower

0 to 100. 1 (5.63 lower to 4.63

Follow-up: 3 higher)

years

Lung The mean The mean slope 49 POOO
function: slope FEV1 FEV1 (% per year) (Thomas very
Slope FEV1 (% per year) in the shared care 2008) low"23
(% per year) inthe shared + groups was

Scale from: care group 2.1 lower

0 to 100. was (6.52 lower to 2.32

Follow-up: 3 0.7 higher)

years

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: Cl: confidence interval; CF: cystic fibrosis; FEV1: forced expiratory volume in 1

second; MD: mean difference

1 The quality of the evidence was downgraded by 2 due to high risk of bias in relation to the selection of the

population and high loss to follow-up

2 The quality of the evidence was downgraded by 1 because 1 of the comparators is not representative of current

UK practice

3 The quality of the evidence was downgraded by 1 because the 95% CI crosses 1 clinical MID

© National Institute for Health and Care Excellence 2017. All rights reserved.

152



1 71.4.4

~N O

Cystic Fibrosis
Service delivery

Telemedicine

Table 39: Summary clinical evidence profile: Comparison 4.1. Home monitoring

programme + diary recording versus usual care

Changein  The mean The mean FEV1 SISISIS)
FEV1(%  FEV1i% (% predicted) in (kaelsteln very low'2
predicted). predictedin the home 1992)

Scale the usual monitoring groups

from:0to  caregroup  was

100. was 8 lower

Follow-up: 115 (17.01'Iower to

4 years 1.01 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: Cl: confidence interval; CF: cystic fibrosis; FEV1: forced expiratory volume in 1
second; MD: mean difference

1 The quality of the evidence was downgraded by 1 due lo unclear comparability between groups
2 The quality of the evidence was downgraded by 1 because the 95% CI crosses 1 clinical MID

Table 40: Summary clinical evidence profile: Comparison 4.2. Telemedicine versus

usual care

- Comparison 4.2. Telemedicine compared to standard care for people with CF
Change in Not The mean in CQ- 7 POOOB  The study
quality of life  reported QOL body in the (Wilkinson  very low! does not
— CF-QOL. intervention groups 2008) report on
Scale from: 0 was difference
to 100. not reported s
Follow-up: 6 There was a between
months significant groups.

improvement at 6
months, p=0.02

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% CI).

Abbreviations: Cl: confidence interval; CFQOL: cystic fibrosis quality of life questionnaire
1 The quality of the evidence was downgraded by 2 because of incomplete reporting and high-loss to follow-up

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Service delivery

Economic evidence

Three economic evaluations were identified that compared home-care IV antibiotic therapy to
hospital IV antibiotic therapy. Wolter 1998 conducted a cost—consequence analysis in
Australia based on a RCT that included 17 adult patients, whilst Thornton 2005 and Elliott
2005 performed a cost-effectiveness analysis and cost-benefit analysis, respectively, using
the same data collected retrospectively from 116 adults with cystic fibrosis at The
Manchester Adult CF Unit. The methods and results of these studies are described in more
detail in Appendix K.

Full details of the search and economic article selection flow chart can be found in Appendix
E and F, respectively. Data extraction tables and quality assessments of included studies
can be found in Appendix L and M, respectively.

This review question was not prioritised for de novo economic modelling. To aid
consideration of cost-effectiveness a costing tool that utilised a “what-if’ approach was
developed to estimate the annual cost per patient per model of care for a given MDT
composition. The methods and results of this analysis are reported in Appendix K. The
results are reproduced in Table 41 for ease of reference, where the cheapest model of care
is the Specialist Centre (£9,191) followed by Outreach Care (£10,004) and Shared Care
(n=150, £14,347; n=250, £13,164).

Table 41: Annual cost across the recognised models of care 2

Specialist None £2,297,684 (Specialist £2,297,684 £9,191
Centre Centre MDT)
Shared 250 £11,760 (25 days  £1,384,445 (paediatric  £3,291,001 £13,164
Care of travel totalling Shared Care MDT for

3,000 miles @ 150 people)

56p/ mile for 7 +£1,881,229

HCPs) (Specialist Centre for

250 people®)
+£13,567 (0.5
administrator)

Shared 150 £6,115 (13 days £747,951 (paediatric £2,152,078 £14,347

Care of travel totalling Shared Care MDT for
1,560 miles @ 75 people)
56p/ mile for 7 +£1,384,445
HCPs) (Specialist Centre for

150 people®)
+£13,567 (0.5
administrator)

Outreach 1 £627 (1 day of £9,191 (Specialist NC £10,004
Care travel totalling 160 Centre MDT divided by
miles @ 56p/ a clinic size of 250)
miles for 7 HCPs)  + £60 (administrator,
shared by 2 0.5 days)
people + £440 (capital costs,
0.5 days)

HCP, health care professional; NC, not calculable; MDT, multidisciplinary team
(a) Excluding diagnosis and treatment costs
(b) Number of people with cystic fibrosis managed by the model of care
(c) Using paediatric WTE figures, see Appendix K

© National Institute for Health and Care Excellence 2017. All rights reserved.
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Evidence statements

Home-based care

Comparison 1.1. Home versus hospital care for the administration of IV antibiotics in
people with cystic fibrosis experiencing an acute pulmonary exacerbation

Lung function: FEV,

Very low quality evidence from 1 RCT demonstrated no clinically significant difference in lung
function (measured as change in FEV1 % predicted) following 31 admissions of 17 adults
with cystic fibrosis who received IV antibiotic treatment at home or within hospital for the
treatment of an acute pulmonary exacerbation at 21 days follow-up.

Very low quality data from 1 prospective cohort study of 63 IV antibiotic treatments of people
with cystic fibrosis aged = 12 years found no clinically significant difference in lung function
(measured as change in FEV1% predicted) at 18 days following IV antibiotic treatment at
home and in hospital for the treatment of acute pulmonary exacerbation. The number of
people included in the analysis was not reported.

Very low quality evidence from 1 prospective cohort study of 30 IV antibiotic treatments in 28
adults with cystic fibrosis showed that there was no clinically significant difference in lung
function (measured as change in FEV+ % predicted) at 15 days following home IV antibiotic
treatment (with self-performed chest physiotherapy) compared with hospital administered 1V
antibiotic treatment with chest physiotherapy performed by experienced respiratory
physiotherapists.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

Very low quality evidence from 1 prospective cohort study of 59 IV antibiotic treatments in 40
children, young people and adults with cystic fibrosis aged = 8 years receiving IV antibiotics
for acute pulmonary exacerbations identified that more patients treated in hospital did not
require a further course of antibiotics at 12 weeks compared to those receiving antibiotics at
home and this represents a clinically significant benefit.

Nutritional status

Very low quality evidence from 1 prospective cohort study of 74 antibiotic treatments in
people with cystic fibrosis aged =12 years found no clinically significant difference in weight
(measured as change in kg) following IV antibiotic treatment at home and in hospital for the
treatment of acute pulmonary exacerbation at 18 days follow-up. The number of people
included in the analysis was not reported.

Very low quality evidence from 1 RCT of 31 admissions with 17 adults with cystic fibrosis
found that at 10 days following treatment, there was no clinically significant difference in

© National Institute for Health and Care Excellence 2017. All rights reserved.
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weight change between those who received IV antibiotics at home compared to those
receiving 1V antibiotics in hospital

Very low quality evidence from 1 prospective cohort study of 30 IV antibiotic courses for the
treatment of an acute respiratory exacerbation in 28 adults with cystic fibrosis showed no
clinically significant difference in BMI between the participants receiving therapy at home or
in the hospital at 15 days follow-up.

Quality of life

Very low quality evidence from 1 prospective cohort study of 30 IV antibiotic courses for the
treatment of acute respiratory exacerbations in 28 adults with cystic fibrosis showed no
clinically significant difference in relation to the quality of life (measured as change in the CF-
QOL domains — physical, social, treatment, emotional, future, relationships, body image and
career) between the participants receiving therapy at home or at hospital at 15 days follow-
up. The same evidence found a clinically significant lower score in quality of life (measured
as change in the domain CF-QOL — symptoms) in the group of participants receiving therapy
at home compared to those receiving therapy in the hospital at 15 days follow-up.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment
No evidence was found for this important outcome.

Comparison 1.2: home versus hospital care for the administration of IV antibiotics in
people with cystic fibrosis and chronic pulmonary infection with P aeruginosa

Lung function: FEV,

Very low quality evidence from 1 prospective cohort study of 56 courses of |V antibiotics for
the treatment of chronic pulmonary infection with P aeruginosa in children, young people and
adults with cystic fibrosis showed no clinically significant difference in lung function
(measured as change in FEV1 % predicted) between receiving therapy at home or at hospital
at 14 days follow-up. The number of people included in the analysis was not reported.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

No evidence was found for this important outcome.

© National Institute for Health and Care Excellence 2017. All rights reserved.
156



NOoO O, WN

(o]

10
11

12
13

14
15

16 7.1.6.2
177.1.6.2.1

18

19
20
21
22
23

24
25
26
27
28

29
30

31
32

33
34

Cystic Fibrosis
Service delivery

Nutritional status

Very low quality evidence from 1 prospective cohort study of 57 courses of IV antibiotics in
children, young people and adults with cystic fibrosis for the treatment of chronic pulmonary
infection with P aeruginosa showed no clinically significant difference in nutritional status
(measured as change in kg or as weight/ height %) between receiving therapy home or at
hospital at 14 days follow-up. The number of people included in the analysis was not
reported.

Quality of life

No evidence was found for this important outcome.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment

No evidence was found for this important outcome.

Cystic fibrosis centre care

Comparison 2.1. Cystic fibrosis centre care versus shared care

Lung function: FEV,

Very low quality evidence from 1 prospective cohort study with 82 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in lung
function (measured as change in FEV% predicted) between the group of participants
attending a cystic fibrosis centre and the participants receiving shared care at 1 year follow-

up.

Very low quality evidence from 1 retrospective cohort study with 97 people with cystic fibrosis
aged 0 to 20 years showed no clinically significant differences in lung function (measured as
change from first to last FEV, % predicted per year and slope FEV1% per year) between the
group of participants attending a cystic fibrosis centre and the participants receiving shared
care during the 3 years follow-up.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.
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Time to next pulmonary exacerbation

No evidence was found for this important outcome.

Nutritional status: BMI

Very low quality evidence from 1 prospective cohort study with 82 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in the
change in BMI between the group of participants attending a cystic fibrosis centre and the
participants receiving shared care at 1 year follow-up.

Quality of life

Very low quality evidence from 1 cross-sectional study with 34 young people with cystic
fibrosis showed a clinically significant lower score in the quality of life for the domains
physical, vitality and social(measured with the CFQ-R Teen questionnaire) in the group of
participants attending a cystic fibrosis centre compared to the group of participants receiving
shared care. However, no clinically significant differences were found in the rest of the
domains (role, emotional, body, eating, treatment burden, health, weight, respiratory and
digestion).

Very low quality evidence from 1 cross-sectional study with 83 children with cystic fibrosis
showed no clinically significant differences in the reported quality of life between the group of
participants attending a cystic fibrosis centre and the group of participants receiving shared
care (measured with the following CFQ-R child domains: physical, emotional, social, body,
eating, treatment burden, respiratory and digestion).

Very low quality evidence from 1 cross-sectional study with 80 parents of people with cystic
fibrosis showed no clinically significant differences in the parent-reported quality of life of
their children between the group of participants attending a cystic fibrosis centre and the
group of participants receiving shared care (measured with the following CFQ-R parents
domains: physical, vitality, emotional, body, eating, treatment burden, health, weight,
respiratory, digestion and school function).

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment
No evidence was found for this important outcome.

Comparison 2.2. Cystic fibrosis centre care versus local care (below CF Trust
recommendations)

Lung function: FEV;

Very low quality evidence from 1 prospective cohort study with 63 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in lung
function (measured as change in FEV % predicted) between those receiving cystic fibrosis
centre care and participants receiving local care (only annual check-up at the cystic fibrosis
centre) at 1 year follow-up.
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Very low quality evidence from 1 retrospective cohort study with 78 children and young
people with cystic fibrosis aged 0 to 20 years showed a clinically significant lower lung
function (measured as change from first to last FEV1% predicted per year) in the group of
participants receiving cystic fibrosis centre care compared to those receiving local care (care
by non-specialists in cystic fibrosis, with involvement by the cystic fibrosis centre once a year
for some people) during the 3 years follow-up. However, the same evidence found no
clinically significant difference in lung function (measured as slope FEV1% predicted per
year) between those receiving cystic fibrosis centre care and participants receiving local care
during the 3 years follow-up.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

No evidence was found for this important outcome.

Nutritional status: BMI

Very low quality evidence from 1 prospective cohort study with 64 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in the
change in BMI between those receiving cystic fibrosis centre care and the participants
receiving local care (only annual check-up at the cystic fibrosis centre) at 1 year follow-up.

Quality of life

No evidence was found for this important outcome.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment
No evidence was found for this important outcome.

Comparison 2.3. Cystic fibrosis centre care versus general clinic (non-cystic fibrosis)

Lung function: FEV,

No evidence was found for this critical outcome.
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Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

Very low quality evidence from 1 cross-sectional study with 686 people with cystic fibrosis
aged 215 years showed a significant difference in overall patient satisfaction between the
participants receiving cystic fibrosis centre care and the participants receiving usual care
(care by non-specialists in cystic fibrosis). The clinical significance and the imprecision for
this outcome could not be calculated.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

No evidence was found for this important outcome.

Nutritional status: BMI

No evidence was found for this important outcome.

Quality of life

No evidence was found for this important outcome.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment

No evidence was found for this important outcome.

Shared care

Comparison 3.1. Local care (below CF Trust recommendations) versus shared care
(UK equivalent)

Lung function: FEV,

Very low quality evidence from 1 prospective cohort study with 64 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in lung
function (measured as change in FEV; % predicted) between those receiving local care
(below the standards recommended by the CF Trust) and the participants receiving shared
care (as in current UK practice) at 1 year follow-up.

Very low quality evidence from 1 retrospective cohort study with 41 people with cystic fibrosis
aged 0 to 20 years showed no clinically significant difference in lung function (measured as
change from first to last FEV, % predicted per year and slope FEV1% per year) between
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those receiving local care (below the standards recommended by the CF Trust) and the
participants receiving shared care (as in current UK practice) during the 3 years follow-up.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

No evidence was found for this important outcome.

Nutritional status: BMI

Very low quality evidence from 1 prospective cohort study with 64 children and young people
with cystic fibrosis aged 5 to 17 years showed no clinically significant difference in the
change in BMI between the participants receiving local care (below the standards
recommended by the CF Trust) and the participants receiving shared care (as in current UK
practice) at 1 year follow-up.

Quality of life

No evidence was found for this important outcome.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment
No evidence was found for this important outcome.

Comparison 3.2. Shared care (above UK equivalent) versus shared care (UK
equivalent)

Lung function: FEV,

Very low quality evidence from 1 retrospective cohort study with 49 people with cystic fibrosis
aged 0 to 20 years showed no clinically significant difference in lung function (measured as
change from first to last FEV1% predicted per year and slope FEV1% per year) between the
participants receiving intensive shared care (above UK equivalent) and usual shared care
(UK equivalent) during the 3 years follow-up.

Mortality

No evidence was found for this critical outcome.
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Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.

Time to next pulmonary exacerbation

No evidence was found for this important outcome.

Nutritional status

No evidence was found for this important outcome.

Quality of life

No evidence was found for this important outcome.

Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment

No evidence was found for this important outcome.

Telemedicine

Comparison 4.1. Home monitoring programme + diary recording versus usual care

Lung function: FEV,

Very low quality evidence from 1 observational study with 50 people with cystic fibrosis > 6
years old showed no significant difference in lung function (measured as change in FEV %
predicted) between the participants in the home monitoring programme and the participants
receiving usual care at 4 years follow-up. The uncertainty for this outcome could not be
calculated.

Mortality

No evidence was found for this critical outcome.

Patient and carer satisfaction

No evidence was found for this critical outcome.

Lung function: LCI

No evidence was found for this important outcome.
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1 Time to next pulmonary exacerbation
2 No evidence was found for this important outcome.
3 Nutritional status
4 No evidence was found for this important outcome.
5 Quality of life
6 No evidence was found for this important outcome.
7 Frequency of cross-infection
8 No evidence was found for this important outcome.
9 Staff experience
10 No evidence was found for this important outcome.
11 Adherence to treatment
12 No evidence was found for this important outcome.

137.1.6.4.2 Comparison 4.2. Telemedicine versus usual care

14 Lung function: FEV,

15 No evidence was found for this critical outcome.

16 Mortality

17 No evidence was found for this critical outcome.

18 Patient and carer satisfaction

19 No evidence was found for this critical outcome.

20 Lung function: LCI

21 No evidence was found for this important outcome.

22 Time to next pulmonary exacerbation

23 No evidence was found for this important outcome.

24 Nutritional status

25 No evidence was found for this important outcome.

26 Quality of life

27 Very low quality evidence from 1 RCT with 7 adults with cystic fibrosis on a transplantation
28 list showed that the participants in the telemedicine group experienced a significant

29 improvement in the quality of life, measured as the subjects’ perception of body image (with
30 CF-QOL body domain), at 6 months follow-up. The clinical significance and imprecision for
31 this outcome could not be calculated.
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Frequency of cross-infection

No evidence was found for this important outcome.

Staff experience

No evidence was found for this important outcome.

Adherence to treatment

No evidence was found for this important outcome.

Economic evidence statements

One cost-consequence analysis (Wolter 1997) on people with cystic fibrosis in Australia
found that managing exacerbations at home was less expensive compared to those
managed in hospital over 5 years. This analysis is partially applicable as the type of
economic evaluation applied is difficult to assess cost-effectiveness and a societal
perspective is inferred. This evidence is associated with serious limitations from the small
number of participants (n=17).

One cost-benefit analysis (Elliot 2005) on people with cystic fibrosis in the UK found that
hospital based care was more expensive than home based care over 1 year. This analysis is
partially applicable with minor limitations.

One cost-effectiveness analysis (Thornton 2005) on people with cystic fibrosis in the UK
found that the ICER (cost per decline in FEV1% <0%) was £46,098 (the cost to obtain 1
more year of effective treatment with hospital care for 1 person) for hospital IV therapy
compared to home-care IV therapy. This analysis has minor limitations and is directly
applicable given that the type of economic evaluation is unlikely to change the conclusions
about cost-effectiveness and all other applicability criteria are met.

Evidence to recommendations

Relative value placed on the outcomes considered

The aim of this review was to assess the effectiveness of different models of care (for
example specialist centre, shared care, community care, telehealth and home care) for the
care of people with cystic fibrosis.

The Committee identified the following outcomes as critical: lung function (FEV1% predicted),
mortality and patient satisfaction. LCI, time to next pulmonary exacerbation, nutritional status,
quality of life, carer satisfaction, frequency of cross-infections (P aeruginosa, B cepacia), staff
experience and adherence to treatment were considered to be important outcomes.

Consideration of clinical benefits and harms

A number of comparisons between different models of care were covered in this review.
Overall, no clinically significant differences in outcomes were found to favour a particular
model.

In relation to the administration of IV antibiotics for an acute pulmonary disease
exacerbation, all evidence was of very low quality; 3 studies found no significant difference in
lung function between home and hospital care; there was no evidence on the other 2 critical
outcomes of mortality and patient satisfaction. With regards to the important outcomes, the
evidence showed a clinically significant reduction in the risk of experiencing an exacerbation
at 12 weeks in the group treated in hospital. Very low quality evidence from 3 studies found
no clinically significant differences in nutritional status between home and hospital care. Very
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low quality evidence from 1 study found no clinically significant difference in 8 domains of
quality of life but found a clinically significant lower score in the symptoms domain of quality
of life in the home care group compared to the hospital group. There was no evidence on
LCI, carer satisfaction, frequency of cross-infections, staff experience and adherence to
treatment. Likewise, in relation to the comparison between home and hospital administration
of IV antibiotics for chronic pulmonary infection, very low quality evidence from 1 study found
no clinically significant differences in lung function and nutritional status. There was no
evidence on the other outcomes. Following this, the Committee concluded that a
recommendation in favour of home |V therapy could only be supported if training and
equipment were available to people with cystic fibrosis who are willing and competent to self-
administer their treatment.

With regard to the comparison between cystic fibrosis management based on specialist
centre care and the use of shared care, all evidence was of very low quality; there was
evidence from 2 studies on the critical outcome of lung function, and evidence on nutritional
status and quality of life from 1 study. No clinically significant differences were found
between these 2 models of care except for a clinically significant difference in favour of
shared care for the physical, vitality and social domains of quality of life measured with the
CFQ-Teen questionnaire. However, the Committee noted that this study was conducted in
Australia, where people often need to travel long distances for review and management, and
this does not reflect the situation for most in the UK. There was therefore an issue of
indirectness with regard to this evidence, and it could not be readily applied to a typical UK
arrangement. There was no evidence on the other outcomes. With regards to the
comparison between cystic fibrosis specialist centre care and local care (below CF Trust
recommendations), very low quality evidence from 2 studies showed mixed results in relation
to lung function and very low quality evidence showed no clinically significant difference in
nutritional status between these 2 models of care. There was no evidence on the other
outcomes. With regards to the comparison between cystic fibrosis specialist centre care and
care in a general non-cystic fibrosis clinic, there was very low quality evidence from 1 study
on patient satisfaction which showed a significant difference in favour of centre care, but
there was no evidence on the other outcomes.

With regards to the comparison between local care below CF Trust recommendations and
shared care (UK equivalent), there was very low quality evidence from 2 studies which
showed no clinically significant difference in lung function between these two models of care,
and very low quality evidence from 1 study which showed no clinically significant difference
in nutritional status. With regards to the comparison between shared care and intensive
shared care, very low quality evidence from 1 study found no clinically significant difference
in lung function. There was no evidence on the other outcomes.

The Committee noted that there were 2 published studies (Doull 2012, Mahadeva 1998)
conducted in the UK that compared cystic fibrosis specialist care with other alternative
models of care. These studies had been identified in the evidence search, but were not
included in the review because they used a cross-sectional design, and therefore did not
meet the protocol criteria. However, the Committee considered that they were relevant, as
they reflected UK practice. In 1 of these studies (Doull 2012), the children who received
either full cystic fibrosis centre care or hybrid care (cystic fibrosis centre care + local clinic)
had better lung function than those who only received local hospital based care. The second
of these studies (Mahadeva 1998) found that adults attending a specialist cystic fibrosis
centre who had received treatment in a paediatric cystic fibrosis specialist centre (group A)
had better lung function and better nutritional status than those who received their paediatric
cystic fibrosis care at a non-specialist centre followed by an adult cystic fibrosis specialist
centre (group B).

In relation to telemedicine, very low quality evidence from 1 study on daily home monitoring
(daily recording of symptoms and physical measurements sent to the centre weekly), did not
show a clinically significant beneficial effect on lung function compared to usual care. No
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evidence was available for the other outcomes. However, based on very low quality evidence
home telemedicine (weekly videoconference with the patient and members of the MDT to
provide psychological support) appeared to be beneficial in improving the quality of life of
people with cystic fibrosis that were terminally ill, compared to standard care alone. The
Committee noted that this benefit applied only to that specific population of people with cystic
fibrosis. However, based on their clinical experience and expertise, the Committee members
agreed that people with cystic fibrosis who are severely ill are likely to benefit from face-to-
face appointments for appropriate diagnosis and management. No evidence was available
on the other outcomes.

Consideration of economic benefits and harms

The Committee agreed that providing cystic fibrosis care outside of the specialist centre
incurs greater costs from travel and administration, and for shared care an additional MDT.
However, the Committee felt it was unrealistic and unethical to recommend the specialist
centre alone as people with cystic fibrosis may be unable to travel greater distances than
they would under a shared care, or outreach care model.

The Committee iterated that the burden from travel could negatively impact a patient’s usual
activities and in some cases, increase their anxiety. Furthermore, long distances may reduce
adherence to hospital for treatment, potentially resulting in later downstream costs from
delayed diagnosis and management. The Committee added that this would include
conscientious people with cystic fibrosis as factors beyond their control may affect their
ability to travel when they are willing to do so. For these reasons, the Committee agreed that
a cost-effective recommendation would say how geography and the MDT indicate that care
could be delivered through a shared care network or outreach care clinic for paediatrics and
adults, respectively.

To reduce the burden of visits to a clinic, the Committee considered a role for telemedicine
as a supplementary model of care for routine monitoring in people with cystic fibrosis who
are clinically stable. The Committee also noted that this model could prevent cross-infection
at the clinic that can be costly to prevent and treat. However, people with cystic fibrosis who
are unwell must not utilise telemedicine as they would require additional face-to-face
appointments to obtain the correct diagnosis and management. Telemedicine would lead to
a change in clinical practice as it is currently performed in a small proportion of clinics.
According to the Committee, this would incur a small injection of resources to set up if people
with cystic fibrosis did not possess the necessary testing equipment such as spirometry.
However, the cost of equipment would be negligible (approximately £50) and would last
several years before it needed to be replaced (approximately 5 years).

The Committee advised that people with cystic fibrosis should be able to telephone for urgent
specialist advice as this could lead to more timely management. The Committee added that
such a recommendation would not lead to a change in current practice, but would increase
the awareness of this service to people with cystic fibrosis and their parents or carers.

The Committee agreed that home-care monitoring was an unsustainable model for routine
monitoring when they considered the opportunity cost of staff time travelling long distances.
Conversely, IV antibiotic therapy can be administered at home without health care
professional supervision, provided that training is given during routine clinic visits. The
Committee noted that the potential cost savings from this type of administration can only be
realised if people with cystic fibrosis are willing and competent to do so, as further costs will
be incurred to treat unsuccessful cases. Therefore, to ensure self-administered |V therapy is
cost-effective, the Committee made a recommendation to ensure that arrangements are in
place for people to have IV antibiotic therapy at home, by transferring the necessary
equipment and expert support provided in a clinic setting, to a home setting. Given that the
equipment and expert support from a healthcare professional is part of an attendance to the
clinic, no additional resources are anticipated from this move. The Committee also added
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that if the IV training provided during routine clinic visits is successful, the frequency and
duration of expert support anticipated for this model, would be relatively low compared to the
level of contact provided during an attendance at the clinic.

The Committee discussed and agreed the review frequencies for people with cystic fibrosis
based on their knowledge and experience. After a diagnosis of cystic fibrosis it is important to
review frequently, given the immediate polypharmacy, to prevent the potentially lethal
consequences of giving an inappropriate treatment. Following those initial years, the
person’s treatment schedule and condition is likely to stabilise; then, less frequent monitoring
would be considered cost-effective as the potential to miss a negative change in their
condition is unlikely to escalate between those reviews. Furthermore, the CF Trust Standards
of Care 2011 advises that people with cystic fibrosis are seen at least twice a year by the
Specialist Centre. Finally, given that the NHS service specifications for cystic fibrosis and
Committee agreed that review frequency should be based on individual circumstances, no
significant impact on resource is anticipated from the review frequencies provided by the
Committee.

Quality of evidence
The quality of the evidence presented in this review was very low as assessed by GRADE.

One of the main reasons that led to downgrading the quality of the evidence was the quality
of the studies. Most of the included studies used an observational design, and presented
problems in the comparability of the groups. Data was poorly reported across studies, and
some of them reported the results narratively only.

Another reason was the lack of generalisability of the interventions to the UK context. Many
of the studies were conducted in countries other than the UK, and the service delivery
models evaluated differed from current UK practice.

The Committee considered that it was important to note that no evidence was identified for
the critical outcomes for many of the comparisons.

Other considerations

Given the scarcity and poor quality of the evidence, the recommendations were mainly based
on the Committee members’ clinical experience, and consensus on good clinical practice
(NHS service specifications for cystic fibrosis; CF Trust Standards of Care 2011, which are
mentioned in the NHS service specifications as the standards to follow; and European Cystic
Fibrosis Society Standards of Care 2014).

The Committee agreed that care for people with cystic fibrosis should be provided by a
specialist MDT based at a cystic fibrosis specialist centre. MDT care is current practice in
cystic fibrosis given that the condition is a multi-system chronic disease (please see the
review on MDTs in this guideline for further details). The expertise of the MDT is key for
effective management, therefore specialist cystic fibrosis centres should plan patient care,
including measures to avoid cross-infection; moreover, they should maintain local and
national registers of patients that include information about their clinical condition, treatment
and outcomes, as these are important for care, audit and research purposes; the specialist
centres should also audit practice and outcomes. These recommendations are consistent
with the NHS service specifications for cystic fibrosis, which state that care is to be directed
by the specialist centres and that individuals are to be seen by MDTs. The Committee noted
that local circumstances, such as the distance to the specialist centre for some patients
might support the need for arrangements in which members of the specialist MDT either
worked with the local hospital team or indeed came to the local hospital to provide specialist
care. Network based shared care might be appropriate for some. This could be provided with
local hospitals that have relatively small number of people with cystic fibrosis attending (for
example, fewer than 50, given that the CF Trust Standards of Care 2011 mention that the
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number of patients in a specialist CF centre should not be less than 50). These would
receive their care at their local hospital, but with input from the specialist centre (members of
the specialist centre MDT coming to work with the local team in clinic) at least twice yearly,
which would remain responsible for ensuring the quality of the standard of care provided.
Such shared-care models are consistent with current practice for the management of
children and young people in the UK. The NHS service specifications for children with cystic
fibrosis mention that network care is provided in partnership with the specialist CF centre that
co-ordinates the network. The Committee noted that in adult practice shared care was not
the norm, and an outreach clinic model was an alternative and more accepted model. The
NHS service specifications for adults with cystic fibrosis state that centres serving more rural
areas should be able to demonstrate an ability to provide outreach care when appropriate.
With the outreach model the cystic fibrosis specialist team directly cares for adults with cystic
fibrosis but comes to their local hospital to provide a local cystic fibrosis clinic. In relation to
this, the Committee noted that this might pose an equality issue, and more importantly, that it
may increase the risk of cross-infection as local hospitals may not have the facilities required
to cohort people according to their microbiological profile.

In both cases, all people with cystic fibrosis should be managed by a cystic fibrosis core
MDT, with access to an extended MDT if necessary, as discussed in the MDT review.

With regard to monitoring in network based shared care, the Committee agreed that all
people with cystic fibrosis should have an annual assessment and at least one other review
per year with the specialist centre MDT. This is consistent with the CF Trust Standards of
Care 2011, which are referred to in the NHS service specification for cystic fibrosis. This
would be in addition to reviews by the local paediatric team (please see below for the
Committee’s discussion on the frequency of regular routine reviews). They also agreed that
these reviews can be conducted either at the specialist centre, at the network clinic, by
telemedicine or at home.

Home visits were also considered an appropriate option for some people. Home care is
consistent with the NHS service specifications for cystic fibrosis, which state that where
appropriate the model of care must ensure access to care at home or close to home and
home treatment is encouraged.

Given the scarcity and very low quality of the evidence on telemedicine, the Committee used
their clinical experience and expertise to make a recommendation. The Committee agreed
that it can sometimes be a suitable alternative to outpatient visit for routine monitoring,
depending on individual circumstances. The NHS service specifications for cystic fibrosis do
not mention telemedicine, however, as explained in the economic benefits and harms
section, this can be a supplementary model of care for routine monitoring which has a
negligible cost and may be useful to prevent cross-infection. It was also discussed that, in
addition to this, people should be able to access specialist advice 24/7 for urgent situations.
This is consistent with current practice, with the NHS service specification for cystic fibrosis,
and adheres to good clinical practice recommendations.

In relation to the administration of intravenous antibiotics in people with cystic fibrosis
experiencing an acute exacerbation or with chronic pulmonary disease, this could sometimes
have advantages for the person with cystic fibrosis, but the choice between home or hospital
therapy would depend on individual circumstances. This is consistent with the NHS service
specifications for cystic fibrosis, which recommend that intravenous antibiotics may be
provided at home where appropriate. The Committee agreed that it was important to ensure
that appropriate training is provided for those involved in providing home IV therapy.

The Committee agreed that routine monitoring is key in ensuring effective management
because early detection of declining health can prompt early intervention, which in turn can
prevent or limit symptoms and complications of cystic fibrosis. Moreover, routine monitoring
allows healthcare professionals to regularly review and adjust management and self-
management interventions, which supports people’s adherence to treatment. Additionally,
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the Committee agreed that annual assessments are important to ensure that progress is
regularly assessed and that a 12-month management plan is agreed.

The Committee made a recommendation that detailed all the assessments that should be
included at annual review. This recommendation was based on evidence from a wide range
of reviews and consensus discussions about annual reviews and assessments that are
outlined more in detail in different sections of the guideline. The Committee agreed that they
wanted one overarching recommendation that summarised all reviews that were required
annually.

They also discussed the frequency with which people with cystic fibrosis should be reviewed.
Current practice is usually to review 6 times per year, but they agreed that the frequency
would vary considerably depending on individual circumstances. Elsewhere, for example, the
Committee had made specific recommendations for monitoring pulmonary disease, where
the advice varied depending on age and the clinical situation. Based on their clinical
experience and expertise, the Committee agreed to recommend more frequent routine
reviews after diagnosis and in early life, when carers are not yet familiar with the condition
and need more guidance to identify any issues and provide appropriate care. Moreover, as
mentioned above in the economic benefits and harms section, after a diagnosis of cystic
fibrosis frequent reviews are important to prevent the potentially lethal consequences of
inappropriate polypharmacy. Following those initial years, the person’s condition is likely to
become more predictable. Therefore, the Committee gave some examples of review
frequency for different age groups, with frequency decreasing with age, from weekly reviews
in the first month of life to every 3 to 6 months for adults. The examples for each age group
were based on the Committee’s clinical experience and expertise. The NHS service
specifications for cystic fibrosis state that routine outpatient appointments should be every 2
to 3 months when stable and more often if not for both adults and children. However the NHS
service specifications for cystic fibrosis also refer to the CF Trust Standards of Care 2011,
which specify that patients should be reviewed with a frequency appropriate to their
individual needs, and that newly diagnosed infants should be seen more frequently (initially
weekly). The Committee’s examples indicated to review children up to 5 years old more
frequently (6 to 8 weeks) than the NHS service specifications for cystic fibrosis, and to review
adults less frequently than the NHS service specifications, however the NHS service
specifications and the Committee agreed that review frequency should be based on
individual circumstances.

The Committee discussed potential equality issues. They noted that people who live far from
a specialist centre may be disadvantaged. However they agreed no additional
recommendations were needed as the use of alternative models care had already
extensively been discussed (for example the access to shared care in paediatrics, outreach
clinics for adult care or telemedicine).

The Committee agreed that research recommendations were not prioritised for this topic
because clinical practice and the available models of care are already well established.
Models of care need to be responsive to and developed according to local needs and factors
(such as geography, as outlined above) which by definition are not suited to a general
research recommendation.

Key conclusions

The Committee concluded that care for all people with cystic fibrosis should be the
responsibility of a recognised specialist centre, but in paediatrics this could be provided
through shared care clinics as part of a network arrangement. All people should have an
annual assessment with their core MDT, and regular monitoring should be scheduled
depending on their individual needs. The core MDT should either include or have access to
relevant specialists with experience of cystic fibrosis.
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Recommendations

13.

14.

15.

16.

17.

18.

19.

Care for people with cystic fibrosis should be provided by a specialist cystic
fibrosis multidisciplinary team based at a specialist cystic fibrosis centre. (See
multidisciplinary teams)

Specialist cystic fibrosis centres should:

¢ plan patient care (including outpatient and inpatient care), taking into
account the risk of cross-infection (see Prevention of cross infection)

¢ maintain local and national registers of patients that include information
about their clinical condition, treatment and outcomes

¢ audit practice and outcomes.

When a shared-care model is used for children and young people, it should
include:

o formal arrangements between the local paediatric team at the shared
care centre and multidisciplinary team at the specialist cystic fibrosis
centre

¢ direct involvement of specialist cystic fibrosis multidisciplinary team
members

e an annual assessment and at least one other review per year by the
specialist cystic fibrosis multidisciplinary team in addition to reviews by
the local paediatric team (see annual and routine reviews).

If available and when clinically appropriate, outreach care for adults with cystic
fibrosis may be provided by the specialist cystic fibrosis multidisciplinary team at
a local hospital.

The specialist cystic fibrosis multidisciplinary team should have a member
available for people with cystic fibrosis and their family members or carers (as
appropriate) to contact when they have urgent enquiries at any time (day and
night).

Consider telemedicine or home visits for routine monitoring where they are more
appropriate than outpatient visits and if the person with cystic fibrosis prefers it.

Make arrangements (including providing equipment and expert support) for
people to have intravenous antibiotic therapy at home, when this is appropriate.

Annual and routine reviews

20.

21.

Be aware that:

¢ the aim of cystic fibrosis care is to prevent or limit symptoms and
complications of the condition

e routine monitoring and annual assessments are crucial in providing
effective care.

Offer people with cystic fibrosis a comprehensive annual review that includes the
following:

¢ apulmonary assessment (see Pulmonary monitoring)
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e an assessment of nutrition and intestinal absorption (see Nutritional
Interventions and Exocrine pancreatic insufficiency)

e as assessment for liver disease (see Monitoring for liver disease)

o testing for cystic fibrosis related diabetes, from 10 years of age (see
Monitoring for cystic fibrosis related diabetes)

o An assessment for other potential or existing cystic fibrosis
complications (see Complications of cystic fibrosis)

e assessments by a specialist physiotherapist, dietician, pharmacist and
clinical psychologist (see Service delivery)

e areview of the exercise programme (see Exercise).

22. Provide regular routine reviews for people with cystic fibrosis, and do these more
frequently immediately after diagnosis and in early life. For example:

o weekly in their first month of life

o every 4 weeks when they are between 1 and 12 months old
o every 6 or 8 weeks when they are between 1 and 5 years old
e every 8 or 12 weeks when they are over 5 years old

e every 3 or 6 months as adults.

Multidisciplinary team

Review question: What is the clinical and cost-effectiveness of multidisciplinary teams
of various compositions?

Introduction

Cystic fibrosis is a multi-system chronic disease that affects the respiratory tract and lungs,
digestive system, sweat glands and reproductive organs. The condition is typically identified
in infancy, and care is required throughout an individual’s lifetime through to end of life. The
care aims to address the biological and psychosocial needs of the patient and their families
or carers. As cystic fibrosis is associated with poor quality of life and clinical outcomes, it is
important that care adequately addresses the needs of patients by allowing flexibility for
individual circumstances. This requires an experienced multidisciplinary team (MDT) of cystic
fibrosis-specialist healthcare professionals to ensure optimal care with continuity. This brings
up the question of what would represent an ideal MDT.

Description of the clinical evidence

The aim of this review was to compare different combinations of the individuals working
together as a core MDT with combinations of the individuals working together as an
extended MDT and examines key patient and clinical outcomes.

As per protocol, studies that assessed the effectiveness of multidisciplinary teams of various
compositions were eligible for inclusion in this review if they were randomised controlled
trials or comparative prospective and retrospective cohort studies from Western countries.
Studies based on registry and audit data from the UK were also eligible for inclusion.
Moreover, conference abstracts of randomised controlled trials (RCTs) were also considered
if the full papers were unavailable. However, no relevant studies were identified for inclusion
and no evidence was available to inform the review.

For full details see review protocol in Appendix D.

See also study selection flow chart in Appendix F, and excluded studies list in Appendix H.
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Summary of included studies

Not applicable, as no studies were included in this review.

Clinical evidence profile

Not applicable, as no studies were included in this review.

Economic evidence

No economic evaluations of MDTs were identified in the literature search conducted for this
guideline. Full details of the search and economic article selection flow chart can be found in
Appendix E and F, respectively.

This review question was not prioritised for de novo economic modelling. To aid
considerations of cost-effectiveness a costing tool was developed that utilised a “what-if’
approach to estimate the cost of providing the core MDT specified in the protocol. This tool
enables the user to vary the composition of the MDT, the number of whole time equivalents
and the size of the clinic the MDT manages.

The cost of health care professionals included in the protocol are provided in Table 42, whilst
a full description of the methods and results of the analysis are presented in Appendix K.

Table 42: Cost of providing the MDT at the Specialist Centre

Health care Cost per Cost per Source (bands informed by the

professional annum hour Committee)

Core MDT

Specialist CF £190,4082 £105°b PSSRU 2016: Hospital-based doctors,

Clinician medical consultant

Specialist Nurse £83,628 ¢ £53 d PSSRU 2016: Band 7, hospital-based nurses

Specialist Dietician  £85,739 f £54 ¢ PSSRU 2016: Band 7, scientific and
professional staff

Specialist £87,381 9 £55¢ PSSRU 2016: Band 7, scientific and

Physiotherapist professional staff

Specialist £101,367h £64 ¢ PSSRU 2016: Band 8a, scientific and

Pharmacist professional staff

Specialist £101,367h £64¢ PSSRU 2016: Band 8a, scientific and

Psychologist professional staff

Specialist Social £61,730 £40 PSSRU 2016: Social worker (adult services)

worker

Specialist Social £58,947 & £391 PSSRU 2016: Social worker (children’s

worker services)

Extended MDT

Paediatric Diabetic = £253 per attendance NHS Reference Costs 2015/16: WF01A, Non-

Medicine Admitted Face to Face Attendance Follow-up,
Consultant-led, Paediatric Diabetic Medicine
263

Diabetic Medicine £159 per attendance NHS Reference Costs 2015/16: WF01A, Non-

Admitted Face to Face Attendance Follow-up,
Consultant-led, Diabetic Medicine 307

Paediatric ENT £103 per attendance NHS Reference Costs 2015/16: WFO01A, Non-
surgeon Admitted Face to Face Attendance, Follow-
up, Consultant led, Paediatric Ear Nose And
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Health care Cost per Cost per Source (bands informed by the
professional annum hour Committee)

Throat 215
ENT surgeon £89 per attendance NHS Reference Costs 2015/16: WFO1A, Non-

Admitted Face to Face Attendance, Follow-
up, Consultant led, Ear Nose And Throat 120

Obstetrician £121 per attendance NHS Reference Costs 2015/16: WF01A, Non-
Admitted Face to Face Attendance, Follow-
up, Consultant-led, Obstetrics 501

General surgeon £123 per attendance NHS Reference Costs 2015/16: WF01A, Non-
Admitted Face to Face Attendance, Follow-
up, Consultant led, General Surgery 100

Gastroenterologist/  £253 per attendance NHS Reference Costs 2015/16: WF01A, Non-
hepatologist Admitted Face to Face Attendance, Follow-
up, Consultant led, Hepatology 306

(a) Including wages/salary £87,449; salary oncosts £23,198; management, admin and estates staff overheads
£26,777; non-staff overheads £47,689 and capital overheads £5,295

(b) Working time 42.3 weeks (1,838 hours) per year 43.3 hours per week

(c) Including wages/salary £38,550; salary oncosts £9,605; management, admin and estates staff overheads
£11,653; non-staff overheads £20,755 and capital overheads £3,065

(d) Working time 42 weeks (1,572 hours) per year, 37.5 hours per week

(e) Working time 42.7 weeks (1,603 hours) per year, 37.5 hours per week

() Band 7 Dietitian. Including wages/salary £38,786; salary oncosts £9,670; management, admin and estates
staff overheads £11,726; non-staff overheads £20,885 and capital overheads £4,672

(g) Band 7 Physiotherapist. Including wages/salary £38,786; salary oncosts £9,670; management, admin and
estates staff overheads £11,726; non-staff overheads £20,885 and capital overheads £6,314

(h) Band 8a. Including wages/salary £46,095; salary oncosts £11,702; management, admin and estates staff
overheads £13,987; non-staff overheads £24,911 and capital overheads £4,672

(i) Including wages/salary £31,288; salary oncosts £9,463; direct overheads £11,818; indirect overheads £6,520
and capital overheads £2,641

() Working time 41 weeks (1,517) 37 hours per week

(k) Including wages/salary £29,854; salary oncosts £8,978; direct overheads £11,261; indirect overheads £6,213
and capital overheads £2,641

Evidence statements

Not applicable, as no clinical or economic studies were included in this review.
Evidence to recommendations

Relative value placed on the outcomes considered

The aim of this review was to compare different combinations of the individuals working
together as a core MDT with combinations of the individuals working together as an
extended MDT and examines key patient and clinical outcomes.

The Committee identified the following outcomes as critical: mortality, forced expiratory
volume in one second (FEV+) and patient satisfaction. Lung clearance index (LCI), time to
next pulmonary exacerbation, nutritional status, quality of life, carer satisfaction, frequency of
cross-infections (P aeruginosa, B cepacia), staff experience and adherence to treatment
were rated as important outcomes.

Consideration of clinical benefits and harms

Cystic fibrosis is a multi-system chronic disease that affects the respiratory tract, digestive
system, sweat glands and reproductive organs. The condition is typically identified in infancy
and care is required throughout an individual’s lifetime through to end of life. The care aims
to address the biological and psychosocial needs of the patient and their families or carers
and, in the UK, is provided by a specialist cystic fibrosis centre. As cystic fibrosis is
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associated with poor quality of life and clinical outcomes, it is important that care adequately
addresses the needs of patients by allowing flexibility for individual circumstances.

Given the nature of this condition, the Committee considered it important to provide guidance
on the professionals that should be responsible for the provision of care. Due to the lack of
evidence, the recommendations were based on the Committee’s knowledge and expertise
and were agreed by consensus.

In relation to the composition of the MDT, the Committee discussed which healthcare
professionals should be part of the core team. It was agreed the core team should include
the following specialists: cystic fibrosis clinicians, nurses, dietitians, physiotherapists,
pharmacists, psychologists and social workers. This is consistent with the NHS service
specifications for cystic fibrosis. Each of the specialist members should be a member of their
specialist cystic fibrosis group/organization and should have expert knowledge in cystic
fibrosis.

The Committee agreed that within the MDT there should be a specialist paediatrician or adult
physician that provides leadership for the MDT. Specialist paediatricians and adult
physicians would have the necessary breadth and depth of experience and knowledge
regarding cystic fibrosis to equip them for this role.

The Committee noted that specialist nurses communicate with people with cystic fibrosis and
their family members or carers about their overall care needs rather than focusing on one
area of specialisation, therefore are best placed to coordinate their care, coordinate
communication between the members of the team, and act as advocates for their best
possible care.

The Committee agreed that in their experience, people with cystic fibrosis benefit from
regular meetings with a specialist physiotherapist, who advises them on airway clearance,
nebuliser use, musculoskeletal disorders, exercise and physical activity, and urinary
incontinence. People with cystic fibrosis also benefit from regularly seeing a specialist
dietitian, who advises them on nutrition. Normally, a review from a physiotherapist and a
dietitian would be an integral part of a clinic visit. These reviews should be available at clinic
visits, however the frequency with which these reviews are necessary would be a matter for
individual consideration. The Committee considered that every person should have a
physiotherapist and a dietitian review as part of their annual review. Moreover, they agreed
that the input of a physiotherapist and a dietitian would be important during inpatient
admissions. Finally, they recommended physiotherapist assessments during pulmonary
exacerbations.

The Committee agreed that the specialist pharmacist should be available when necessary to
advise on matters related to medications, and people with cystic fibrosis should have a
pharmacist review as part of their annual review.

The Committee agreed that people with cystic fibrosis should have a specialist clinical
psychologist review as part of their annual review to identify psychological and behavioural
problems and offer advice; moreover, the specialist clinical psychologist should be available
to see the patient at outpatient visits and during inpatient admissions.

The Committee noted that the CF Trust Standards of Care 2011 (which are mentioned in the
NHS service specifications for cystic fibrosis as the standards to follow) offered a detailed
description of the role of each professional included in the core MDT.

In addition, the Committee discussed the health care professionals that should also be
involved in the MDT, depending on the person’s circumstances. This extended team should
include: diabetologists, obstetricians, ENT surgeons, general surgeons and
gastroenterologists or hepatologists. The Committee emphasized the importance of the
health care professionals having cystic fibrosis expertise or interest.

© National Institute for Health and Care Excellence 2017. All rights reserved.
174



OCoO~NO OPRhWN-=-

_
N —-=O

13

14
15
16
17
18

19
20
21
22
23
24
25
26
27

28
29
30
31
32
33

34
35
36
37
38
39
40

41
42
43
44
45
46

47
48
49

7.2.7.3

Cystic Fibrosis
Service delivery

Although not specifically covered in the protocol, the Committee agreed that microbiologists,
interventional radiologists, pulmonary physiologists, rheumatologists, thoracic surgeons and
palliative care specialists can play an important role in the management of people with cystic
fibrosis, and that the MDT should have access to them where appropriate. This is consistent
with current practice.

The Committee agreed that access to the aforementioned professionals would be necessary
to provide high quality care in the areas of microbiology, pulmonary physiology, diabetes,
gastroenterology, hepatology, rheumatology, psychiatry, interventional radiology, surgery
(gastrointestinal and thoracic), obstetrics and palliative care.

The Committee also discussed the need to have access to secretarial and data entry
support. This is already current practice, whether the staff is only dedicated to the MDT or
not, and it is supported by other consensus recommendations.

Consideration of economic benefits and harms

The Committee agreed that the core MDT composition should follow previous guidance
(such as recommendations of the Cystic Fibrosis Trust’'s and NHS service specifications for
cystic fibrosis) as this represents current clinical practice and resource use in England.
Moreover, the core MDT would have expertise in those specialities regularly sought by all
people with cystic fibrosis to provide a cost-effective full-time composition.

The Committee considered the WTE recommendations reported in the CF Trust Standards
of Care 2011 for a given clinic size. They concluded that the values they specified were
insufficient to provide a high quality service, given the need for the core MDT to be spread
over acute hospital work, outpatient clinics, network clinics and community work, such as
home visits. The Committee also highlighted that the number of WTEs did not allow for the
provision of annual leave or sick leave cover. However, the Committee were reluctant to
suggest a minimum WTE for each of the core members to prevent interpretation of a
maximum under austerity and because this would vary depending on the complexity of the
people with cystic fibrosis at each clinic.

The Committee highlighted the importance of administrative support to disseminate
information across the models of care and provide data entry into the Cystic Fibrosis
Registry, which is useful to monitor the complications and comorbidities of cystic fibrosis and
its management. The Committee considered this to be a cost-effective use of an
administrator’s time when the collected data can be used to improve people’s knowledge of
cystic fibrosis.

The Committee agreed the extended MDT would not be full-time members of the MDT as
their case load would include people without cystic fibrosis. One defined person within the
specialty would be called upon on a case-by-case basis as this would promote continuity,
cystic fibrosis expertise, and hence effectiveness. As a result, the Committee considered the
opportunity cost of the extended MDTs time to care for people without cystic fibrosis, and
made a recommendation for the core MDT to have access to those (extended) specialists
that can provide advice and accept referrals for people with cystic fibrosis.

In addition to the extended MDT outlined in the protocol, the Committee discussed how the
wider MDT service specification reported by NHS England should reflect current NHS
commissioning. However, it was noted that such service specifications by NHS England are
not evidence based and could not justify an increase in current resource use where they are
not followed, as there is no evidence that those specifications are a cost-effective use of
resources for wider implementation.

The Committee stated that people with cystic fibrosis should have access to a
physiotherapist, dietician, pharmacist and psychologist at outpatient clinic visits and annual
reviews, to ensure changes to their health and goals are identified and managed without
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potentially harmful delays. Consequently, the Committee made recommendations to that
effect and added that the CF Trust Standards of Care 2011 (which are mentioned in the NHS
service specifications for cystic fibrosis as the standards to follow) offered a detailed
description of the role of each professional included in the core MDT.

Furthermore, during inpatient admissions, dietitians and physiotherapists need to ensure that
their patient’s exercise programmes and nutritional requirements compliment their inpatient
treatment schedules (see recommendations in sections 10.1.8 and 10.8.8 for nutrition and
exercise, respectively). For these reasons, the Committee agreed their recommendations to
ensure access during inpatient admissions promoted a cost-effective use of resources as
management strategies usually need to be modified during inpatient care.

Quality of evidence

Not applicable as no evidence was found for this review.

Other considerations

Given the lack of evidence, the recommendations were based on the Committee members’
clinical experience, and consensus on good clinical practice (NHS service specifications for
cystic fibrosis; CF Trust Standards of Care 2011, which are mentioned in the NHS service
specifications as the standards to follow; and European Cystic Fibrosis Society Standards of
Care 2014).

No equality issues were identified by the Committee for this review question.

The Committee felt a research recommendation into the MDT was not needed as their
clinical experience and expertise was sufficient to show the need for all members outlined
above.

Key conclusions

The Committee concluded that the core MDT team should include the following specialist:
cystic fibrosis clinicians, nurses, dietitians, physiotherapists, pharmacists, psychologists and
social workers. In addition, the following professionals with expertise in cystic fibrosis may
also be included in the team if appropriate: diabetologists, obstetricians, ENT surgeons,
general surgeons and gastroenterologists or hepatologists. Although not strictly part of the
team, the MDT should have access to administrative and cystic fibrosis registry data entry
staff.

Recommendations

23. The specialist cystic fibrosis multidisciplinary team should include the following
professionals who have specialist expertise in the condition:

e specialist paediatrician or adult physician
e specialist nurse

e specialist physiotherapist

e specialist dietitian

e specialist pharmacist

e specialist clinical psychologist

e social worker.

24. The specialist cystic fibrosis multidisciplinary team should be led by a specialist
paediatrician or adult physician.
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25. Specialist nurses should coordinate care, coordinate communication between
other members of the team, and act as advocates for people with cystic fibrosis
and their family members or carers (as appropriate).

26. The specialist physiotherapist should assess and advise people with cystic
fibrosis at clinic, at inpatient admissions, during pulmonary exacerbations and at
their annual review on:

e airway clearance

e nebuliser use

e musculoskeletal disorders

e exercise and physical activity
e urinary incontinence.

27. The specialist dietitian should assess and advise people with cystic fibrosis about
nutrition at outpatient clinic visits, during inpatient admissions and at their annual
review.

28. The specialist pharmacist should advise people with cystic fibrosis on medicines
optimisation at outpatient clinic visits and at their annual review.

29. The specialist clinical psychologist should assess and advise people with cystic
fibrosis at their annual review, and when needed at outpatient and inpatient
clinics.

30. The specialist cystic fibrosis multidisciplinary team should either include or have
access to specialist expertise relevant to cystic fibrosis in the following areas:

e microbiology

e pulmonary physiology
o diabetes

e gastroenterology

¢ hepatology

¢ rheumatology

e psychiatry

¢ interventional radiology
e surgery (gastrointestinal and thoracic)
e oObstetrics

o palliative care.

Transition to adult services

Review question: What parts of the transition from children’s to adult services are
most important for young people with cystic fibrosis and their family members and
carers?

Introduction

Transitional care from paediatrics to adult services is a complex process that involves a
multidisciplinary team approach. There is an obligation to ensure that the person’s health
care needs are met at each step of the way. Young people should be transferred to the adult
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service when they have completed growth and puberty. Where possible they should be
largely independent of parents and staff, for example with regards to communication and
decision making. Transition planning must begin well before the anticipated transfer time. A
transition programme is an essential part of quality care for young people with cystic fibrosis
and their parents or carers. In early adolescence it is favourable that a series of education
sessions take place. These should include disease understanding, the rationale behind
therapy and recognising and responding to symptoms and deterioration. Cystic fibrosis
teams, as well as people with cystic fibrosis, have found that the transfer of care from a
centre to another must be a gradual process rather than an abrupt shift. Transition is not
synonymous with transfer. It is an active process and not a single event. It must begin early,
be planned and regularly reviewed and be age and developmentally appropriate. There is a
lack of standardisation currently in transition practices, and people with cystic fibrosis and
their families report inconsistences.

Young people themselves are nervous of change and worried about the new responsibility.
Parents are concerned about the level of care provided by a new team and fear the loss of
their child to adulthood with resultant loss of control over their care. Additionally, transition
often occurs during a time of emotional and social flux for the young person as in addition to
their change in treatment they are undergoing the same changes in schooling, work and
relationships which all people go through on maturity to adulthood.

Transition must be a collaboration between paediatric and adult centres, the person with
cystic fibrosis and their family. There must be input for psychological and practical
preparation and adjustment. We need to equip young adults with cystic fibrosis with the skills
to negotiate the adult system of health care. Paediatric centres cannot offer emotional
support nor offer the surroundings or service appropriate for adults. Paediatric centres focus
on the well-being of the whole family whereas adult centres focus on the patient. This can
lead to emotional strains as parents or care-givers begin to ‘take a backseat’ in the
management of their child’s heath. This fundamental difference in approach has major
implications for the emotional care of the young person and their families and adjustments or
interventions may need to be made. Preparation for the change can greatly affect the ease of
transition. The role of the paediatric team must be to not show bias, respect the rights of the
teenager, offer guidance and support, discuss the future, provide information about the adult
services and facilitate the move both practically and emotionally. The adult service needs to
be aware of these concerns and act to manage the transition not just from paediatrics to the
adult centre but also the transition of the young person from a dependent-child to
independent young adult, including support for primary care-givers.

The Committee recognises that effective transition is important for all young people with
health needs, as outlined in the NICE guideline on transition from children’s to adult’s care
(NG43). However, they were specifically focused on aspects that are particularly important or
unique for young people with cystic fibrosis, their families and carers.

Description of clinical evidence

The aim of this review was to identify elements of the transition process (for example,
transition planning involvement) from paediatric to adult services from perspectives of young
people with cystic fibrosis and their family and carers.

We looked for studies that collected data using qualitative methods (such as semi-structured
interviews, focus groups and surveys with open-ended questions) in which the authors
analysed the data qualitatively (including thematic analysis, framework thematic analysis or
content analysis). Survey studies restricted to reporting descriptive data that were analysed
quantitatively were excluded.
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Given the nature of qualitative reviews, findings or themes were summarised from the
literature and were not restricted to those identified as likely themes by the guideline
Committee at protocol stage.

For full details see review protocol in Appendix D.

Eleven qualitative studies were included in this review (Al-Yateem 2012, Al-Yateem 2013,
Begley 2013, Brumfield 2004, Depuis 2011, lles 2010, Moola 2011, Russell 1996, Tierney
2013, Tuchman 2008, Van Staa 2011).

Seven studies used semi-structured interviews (Dupuis 2011, lles 2010, Moola 2011, Russell
1996, Tierney 2013, Tuchman 2008, van Staa 2011), 2 studies used in depth interviews (Al-
Yateem 2013, Brumfied 2004), 1 study used a postal survey (Begley 2013) and 1 study used
focus groups (Al-Yateem, 2013). The most common data analysis method employed across
studies was thematic analysis.

With regards to the population, 9 studies included young people and young adults (age
range: (Al-Yateem 2012, Brumfield 2004, Depuis 2011, lles 2010, Moola 2011, Russell 1996,
Tierney 2013, Tuchman 2008, Van Staa 2011), 4 studies included parents (Dupuis 2011,
Moola 2011, Russell 1996, Van Staa 2011) and 4 studies included healthcare professionals
working with young people and young adults with cystic fibrosis (Al-Yateem 2013, Begley
2013, lles 2010, Van Staa 2011).

The sample size of the studies ranged from 4 (Brumfield 2004) to 132 participants (Begley
2013). Three studies included a mixed population (Begley 2013, Moola 2011, Tuchman
2008), but only quotes from people with cystic fibrosis was retrieved.

Two studies were conducted in the UK (lles 2010, Tierney 2013), 3 in Ireland (Al-Yateem
2012, Al-Yateem 2013, Begley 2013), 2 in Australia (Brumfied 2004, Russell 1996), 2 in
Canada (Dupuis 2011, Moola 2011), 1 in the USA (Tuchman 2008), and 1 in the Netherlands
(van Staa 2011).

See study selection flow chart in Appendix F, study evidence tables in Appendix G and list of
excluded studies in Appendix H. For presentation of findings, a theme map was generated
according to the themes emerged from studies (Figure 1). Due to the qualitative nature of
these studies, evidence is summarised in GRADE-CERQual tables within the evidence
report. Therefore no separate Appendix is provided for this.

Summary of included studies

A summary of the studies that were included in this review are presented in Table 43.

Table 43: Summary of included studies

Study
design/ Participants
Study methods Irespondent Aim of the study Comments
Al-Yateem In-depth N=15 young To explore and e Overall quality: low
(2012) interviews adults with CF under_stand the e Age of young adult not
Ireland Age of young experlenC(fe of young reported.
adults: Not people before and . .
. " Description of data
reported after their transitional collection method was

care, and the factors

that both contribute to vaguely de.scrlbed.
and hinder that e The analytical process

experience. was reported vaguely.
¢ Description of emerging
and overarching
themes was reported,
but saturation of data
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Al-Yateem Focus

(2013)
Ireland

Begley
(2013)
Ireland

Brumfield
(2004)

Australia

Dupuis
(2011)
Canada

groups

Postal survey

In-depth
interviews

Semi-
structured
interviews

Health care
professional
working with
young adults
with CF

Sample size and
age group not
reported

N=132
healthcare
professionals

N=4 young
adults with CF

Age: 19 to 22
years

N=26

e 7 young
people with
CF

e 7 mothers, 4

To develop relevant
and feasible guidelines
for transition care,
based on perspectives
of stakeholders.

To evaluate how the
transition from child to
adult healthcare is
managed in young
people with CF or
diabetes in Ireland.

To explore the
experiences of
Australian adolescents
with CF as they made
the transition from
paediatric to adult
care.

To explore the
experience of parents
and adolescents living
with cystic fibrosis
prior to the transfer of

was not reported.

e Overall quality: low

e Number of participants
and age group not
reported.

¢ Description of data
collection method was
vaguely described.

e The analytical process
poorly described.

e Overall quality: low

e The sample selection
process was not clearly
reported, although the
authors tried to involve
all participants caring
after young people
before the transition
process, 56% response
rate.

e Description of data
collection method and
data analysis was
vaguely described.

e The authors do not
explain whether data
saturation was reached,
but given the limited
number of quotes
presented in the study it
is unlikely.

e This study includes
healthcare
professionals looking
after young people with
CF and diabetes. Only
quotes relevant to CF
have been extracted.

¢ Overall quality:
moderate

e Small sample size.

¢ Data collection was
described in detail but
no information on data
saturation.

¢ Robustness of the
finding not discussed
considering the low
sample.

e Overall quality: low

¢ No information on
structure of interview or
whether topic guide
reported.
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lles Semi-
(2010) structured
UK interviews
Moola Semi-
(2011) structured
Canada interviews
Russell Semi
(1996) structured
Australia  interviews

fathers
¢ 8 members of
the healthcare
team
Age of people
with CF: 15 to
18 years

N=73

e 50 young
people and
young adults
with CF

e 23 healthcare
professionals

Age of people

with CF: 13 to

24 years

N=78

e 50 young
people;

e 28 parents

o affected by CF
and coronary
heart disease

Age of young

people: 11 to 17

years

N=15
e 7 young
people and

young adults
with CF and

e 8 parents
Age of young

the adolescent’s care
from a paediatric to an
adult healthcare
facility.

To examine how
young people and staff
perceive the nature of
parental care and
support for those with
CF who have left
paediatric services.

To understand the
transition experiences
of young people with
CF and coronary heart
disease.

To investigate the
experience of
transferring to adult
healthcare from the
perspective of
adolescents with CF
and their parents.

e Themes and categories

used but no information
on data saturation and
full exploration of
theme.

Most of the findings
unrelated to transitions
process.

Overall quality:
moderate

Sample selection was
clearly reported. The
relationship between
the researcher and the
respondents was
reported.

Information on structure
of interview or topic
guide reported.

The analytical process
was described with
description of themes,
categories and use of
qualitative software.

Overall quality:
moderate

The sample selection
process was vaguely
reported, and the
relationship between
the researcher and the
respondents was not
reported.

All the steps of the
thematic analysis were
reported, but it was
unclear whether data
saturation was reached.

Results were presented
clearly, but very few
themes referred to the
transition from child to
adult services.

This study includes a
mixed population. Only
quotes relevant to CF
have been extracted.

Overall quality:
moderate

Data collection method
was well described and
consistency in the
interview process
reported.
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Tierney Semi-
(2013) structured
UK interviews
Tuchman  Semi-
(2008) structured
USA interviews
van Staa  Semi-
(2011) structured
Netherlan interviews
ds

Abbreviations: CF: cystic fibrosis; UK: United Kingdom

Clinical evidence

Theme map

people with CF:
11 to 20 years

N=19 young
people and
young adults
with CF
Age: 17 to19
years

N=5 young
people and
young adults
with CF

Age: 15 to 21
years

N=8

e 3 young
people and
adults with
CF;

e 3 parents;

e 2 healthcare
providers
Age of people
with CF: 15 to

22 years

The theme map is presented in Figure 5.

To explore the
experiences of young
people with cystic
fibrosis of transferring
to adult services.

To describe
expectations and
concerns of
adolescents with
chronic illness
regarding transition
from sub-speciality
paediatric to adult-
centred care during
the transition process
in order to guide
effective programme
design and
implementation.

e To explore map
experiences with the
transfer to adult care
of young adults with
chronic conditions.

o To identify
recommendations for
transitional care of
young adults, their
parents and
healthcare providers.

Description of emerging
and overarching
themes was reported,
but saturation of data
was not reported.

Overall quality:
moderate

Data collection and
analysis method was
well described and
consistency in the
interview process
reported.

Findings were
presented clearly.
Robust ness of the
overall findings
discussed.

Overall quality: low

Mixed sample with
other chronic diseases.

No inclusion criteria
reported.

Data collection and
analysis was vaguely
described and lacked
detailed information.

Overall quality:
moderate

Mixed sample with
other chronic diseases.
Sample selection
process was vaguely
reported.

e Data collection and

analysis process was
well described.

Findings were well
presented but use of
quotes was inadequate.
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Figure 5: Theme map: Needs of young adults in transition to adult health services

TRANSITION FROM PAEDIATRIC
TO ADULT SERVICES

—  Transition seen as a natural stage

- Independency in decision making

- Parallel changes/ transition to adulthood

Support after the transition Support before the transition
Peych ococil — Healgle care Eﬁiﬁﬁl‘:ﬁﬂﬁ and o Prtlwisiun u:;ﬁ:zzium sharing
oo | (Permpomme | | Goldimes || Meesmds
Family support . Adaptation and integration Care coordinator | Tiﬁ%’ﬂﬂﬁﬁ”“'
Support network ~ Holistic approach Gmrdin;:ﬂ;ﬁiﬂn adult

. Evaluation and follow-up
mechanisms
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7.3.51 Clinical evidence profile

2 The clinical evidence (GRADE-CERQual) for the transition review question is presented in Table 44 to Table 48.

7.3.5.13 Overarching themes

4 Table 44: Summary of clinical evidence (GRADE-CERQual): Overarching themes

Sub-theme 1: Transition as natural stage

3 studies 3 studies using
(Brumfield 2004, interviews
Moola 2011, van

Staa 2001)

Two studies conducted in Australia, Canada and the
Netherlands with young people and young adults with cystic
fibrosis, parents and healthcare professionals noted that
transition was seen as a natural process.

Age appropriate treatment was considered and issue by
people with cystic fibrosis:

"As | grew up, he (paediatric doctors) sort of treated me . . . as
if | was older . . . he didn’t start treating me like a little kid and
stuff, so that was good." (19 year old with cystic fibrosis)

However, another individual said that they were treated as
children even when they were young adults ready for
transition:

"I thought . . . if only the (paediatric) doctors knew that we were
becoming adults, you know, we were in our mid-teens thinking,
they still treat us as if we were ten years old." (20 year old with
cystic fibrosis)

Young people, young adults and their parents recognised the
inevitability that they will be transferred to adult healthcare and
the fact they will have to get more involved in their future care:
“My mum usually takes care of all the appointments and
everything... it will probably change when | get older. When I'm
an adult, I'll probably have to make all the appointments and
everything” (young girl with cystic fibrosis, age 13).

© National Institute for Health and Care Excellence 2017. All rights reserved.

184

Limitation of
evidence

Coherence of
findings

Applicability of
evidence

Saturation

Minor LOW
limitations QUALITY
Coherent

Applicable

Not saturated



Cystic Fibrosis
Service delivery

“I'll need to get used to it. I've known my doctor awfully long,
for 18 years. But I'll just see what’s going to happen. [. . . ]
Actually, I'm getting too old now for a children’s hospital.
Seems to be the right age [for transfer] because I'm an adult
now, aren’t I?" (19-year-old male, cystic fibrosis)

’

Healthcare providers recognised transfer as ‘a natural process
that is ‘age-appropriate’.

Sub-theme 2: Parallel changes or transition to adulthood

2 studies ( Moola 2 studies using
2011, Tierney interviews
2013)

In 1 study conducted in the UK with young people and young Limitation of

adults with cystic fibrosis, participants highlighted that evidence

relocating to a new healthcare system is a of several Coherence of

transitions young people with a long-term condition. Hence, findings

transfer takes place against a backdrop of additional pressures o

and might not be a top priority: Applicability of
evidence

"It was very busy actually because you know you've got to

come in here at some point but then you've also just started at ~ Saturation
college, a new course, you don’t want to miss all the beginning

of your course. It’s a new start both sides so you don’t want to

miss either one." (young person with cystic fibrosis)

In another study conducted in Canada with young people with
chronic conditions and parents, the authors concluded that
young people projected their lives into the future. Although they
showed future aspirations, they contemplated if their health
would deteriorate in the future, and the impact this would have
on their lives.

For example, they suggested it might be important to choose a
school or work environment that is in close proximity to a
hospital: “/ will probably not live in the residence in the future
and | will probably live at home with all the medicine near and
staff right near me... It is easier to get all of the medicine and
stuff; my mum is always driving down to get the medicine. And
then | can just bring it home and get it right away. Instead of
me living somewhere else and then having to get it. It would be
so much more complicated” (young female with cystic fibrosis,
age 15)
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In 1 study, young women expressed sadness and resignation
regarding the potential impact that iliness could have on
fertility. They were worried that illness would preclude them
from being able to have a normal pregnancy:

“l want to have a family, but | cannot have children because of
cystic fibrosis” (young female with cystic fibrosis, age 16)

Young people with cystic fibrosis and their parents described
they feel threatened by cystic fibrosis, and expressed sadness
for the lost time that would result in an early death:

“l also know that | am not going to live as long as everybody
else, so that is hard. | feel like it is out of my control, | feel
helpless, how | used to be able to do it (physical activity), and
now, | can't. It is kind of depressing. It makes me think that it is
a progressive disease, and it makes me think that it is getting
worse... it makes me worried” (young female with cystic
fibrosis, age 15)

“A parent never wants to have a kid die before her and what is
what she (wife) was upset about. That is why | was trying to tell
her to spend as much time as you can, with her (child with
cystic fibrosis). And just think; every waking moment that you
have, spend it with her. Even if you have both of them, of one
by themselves, spend that time with her. | had her quit her job
and that is why | work 16 hours a day. So that she can spend
more time with them) (parent of a young person with cystic
fibrosis).

“It (cystic fibrosis) is part of who | am... | was thinking about
life in general and how | knew that my disease was going to kill
me off younger — | will probably not be able to see my
grandchildren grow up, kind of thing... It really got to me that
whole year and eventually, | just accepted the fact that
everybody dies. It does not matter when you go, but you go. |
just kind of got a positive attitude, that | might as well be happy
and make the most of it” (young male with cystic fibrosis, age
17)

Sub-theme 3: independency in decision making
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5 studies (Al-
Yateem 2013, lles
2010, Russell
1996, Tuchman
2008, van Staa
2011)

4 studies using
interviews and 1
study using focus
groups

Five studies conducted in Australia, Ireland, the Netherlands, Limitation of Minor

the UK and the USA with young people and young adults with evidence limitations
cystic fibrosis, parents and healthcare professionals reported Coherence of  Coherent
on the importance of being allowed to make choices, self- findings

advocacy and build independence gradually.

Promoting independence

One participant suggested that young adults should be more
involved in decision making process:

"I think it is important to keep them involved ... and take part in
all decisions and activities during clinic and so on". (healthcare
professional working with young people)

Applicability of ~ Applicable
evidence

Saturation Saturated

Increasing active involvement (“parent-as-partner”)
Young adults noted that more independence and self-reliance
was expected of them. Parents wondered whether their
children could take up the full responsibility for their treatment.

Healthcare providers recognised cultural differences between
the paediatric and adult specialities that complicated transfer.
The adult care had a more ‘business-like approach’ which
often contrasted with the paediatric ‘holistic, system-oriented
approach’

Young adults want to create their own identity and perform task
to gain independence. To gain independence, the young adults
were in the process of developing autonomous and self-
determined lives and separating from their parents.

They also preferred active involvement in their clinic
appointments and their desire for a confidential consultation.
Many young people reported embracing opportunities to take
the lead in adult clinic consultations, negotiating with their
parents to facilitate this:

"Since | went over to the adults’ [clinic] it's been me more
involved and she’s just sat back and she’ll take me if | want her
to and she’ll sit there and she won’t say anything unless | ask
her." (17 year old with cystic fibrosis)

Some young adults did not even want their parents to be
involved during hospital consultations:
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"My mum used to come with me to the clinic when I first
transferred. | mean she’d come with me now if she could get
time off work, if I'd let her, but sometimes I'd rather she wasn'’t
there because there are obviously personal things you want to
talk to the doctor about, like when | got my first boyfriend and
stuff, | didn’t want her to be there." (23 year old with cystic
fibrosis)

“I didn’t tell my mum | was transferring. | didn’t tell her,
because my mum’s a bit obsessive about the clinic and she
feels she has to know everything, you know, even though I'm
17...  mean | know it’s the duty of the parent, | know that’s
their job...But that’s the good thing about the adult clinic, is the
parents don’t have to be there, just the child or the patient’s
wishes. That’s the good thing about being in the adult
[service]." (17 year old with cystic fibrosis)

Health professionals stressed the need for understanding the
family dynamics but also recognised that young adults are
decision makers:

"I think that when they move to the adult side we very much
leave it up to the young person. Some of them leave their
parents in the waiting room, others very firmly bring them in."
(Specialist physician)

"I make it very clear to the parents, when they come up, that |
am quite happy to discuss anything with them that the patients
want me to discuss with them, but that they are now adults and
it’s up to them if | speak to them. | mean | will ask my patients,
‘Do you mind if | discuss your treatment options with your
parents?’ And nine times out of ten, they have no problem with
it. But | make it very, very clear to the parents that | can’t talk to
them the way that | could do or [others] used to when they
were children and it’s really part of learning to let go for them."
(Cystic fibrosis Nurse Specialist)

In spite of this, the parents persisted in their attempts to be
included until they were recognised as an integral part of the
adolescent's care.

One mother described this as, "I don't know whether they
realized that we just weren't going to go away, that they would
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then have to get on with us and we were going to have to get
on with them."

“My mom doesn'’t want to let go. She has flat out told me. You
put 18 years into your child’s health and it becomes your health
as well" (young adult with cystic fibrosis)

"My mom has mixed emotions about it because she’s not
sitting back in the room with me anymore. She likes being able
to put her two cents in. And | like being able to do it myself."
(young adult with cystic fibrosis)

However, in some situations parents were still regarded as
protectors. The main way in which young people perceived
their parents to protect them was in withholding information
during childhood about the terminal nature of cystic fibrosis:
"You know, | know a person [with cystic fibrosis], my mum
knew him. And my mum never wanted to tell me [he had died]
until | had turned 15." (16 year old with cystic fibrosis)

Staff also acknowledged the difficulties communicating limited
life expectancy with parents because of their protective nature,
where it seemed that young people were perhaps more able
than their parents to have these discussions with staff:

"We had to have a discussion whether to go on to mechanical
ventilation would be the right thing ...... And she was able to
have that discussion. And | asked her did she want me to let
her mother know, if she wasn’t going to tell her, that we had
had that discussion? She asked me to tell her [mother]. And
her mother was initially comfortable that we had had that
discussion. Then over the space of about two or three hours,
became very agitated and very upset that we'd had it... it was
a huge stress for the mother, whereas her daughter, although
finding it very difficult, was actually able to have [the
conversation] and was — in the end, | think, glad she had had
it." (Chest Physician)

Although some young adults had also started to protect their
parents from knowing the extent of their deteriorating health:
“Mum always used to sit in on consultations until, until | could
get rid of her about three years ago. That made it really hard to

© National Institute for Health and Care Excellence 2017. All rights reserved.

189



Cystic Fibrosis
Service delivery

talk about anything, because Mum obviously gets upset if you
mention stuff like dying. So you have to be really careful. (23
year old with cystic fibrosis)

7.3.5.21 Support before transition to adult services

2 Table 45: Summary of clinical evidence (GRADE-CERQual): Theme 1. Provision of information/ sharing knowledge

Study information

Number of

studies Design Description of theme or finding

Sub-theme 1: adequate and adapted information

3 studies (Al- 2 studies using Three studies conducted in Ireland and the UK with young
Yateem 2012, Al- interviews, and 1 people and young adults with cystic fibrosis and healthcare
Yateem 2013, study using focus  professionals reported on the need for more information
Tierney 2013) groups throughout the process of transition.

Adequate information

Participants noted a lack of adequate information about the
transition process, especially about the different aspects of this
process. One young adult with cystic fibrosis noticed a lack of
detail: "Ah, very little, almost nothing. | mean all they do is to
tell you that you are transferring."

Another was not aware of the hospital or cystic fibrosis service
to which he would be referred. He said: "/ don’t really know, it
might be either X hospital or Y hospital. | don’t know we have
to go and see. | don’t know how they will be like?"

Lack of sharing knowledge led to unmet information needed for
people with cystic fibrosis:

"Well the thing that they don't talk with us enough about cystic
fibrosis, how it will be ... you know, and what it will be like in the
future.” (young adult with cystic fibrosis)

Adapted information

Participants suggested that information should be appropriate
to the person’s age and developmental stage and
supplemented with extra printed or digital material.
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"Anyway, providing information should be given extra attention,
and possibly information sessions could solve this problem”
(young adult with cystic fibrosis).

Sources of information

Online forums were a good source of information for young
adults about to transfer to adult services.

As a person with cystic fibrosis stated: "...since it was
mentioned in the [adult] clinic about the forums...I went on
there and it’s a big eye opener that there’s loads of people
going through it, been through it, and they can just offer you a
lot more advice from a patient side of it..."

Sub-theme 2: timely and gradual information

1 study (Al- 1 study using In 1 study conducted in Ireland with young adults with cystic Limitation of Major VERY LOW
Yateem 2012) interviews fibrosis, participants stated that information should be provided evidence limitations QUALITY
at a timely interval: Coherence of  Coherent

"Actually, we haven’t been told about the transfer yet, nobody findings

e o Applicability of  Applicable
"Yes, | know about transition...last month the cystic fibrosis evidence

nurse told me that | will be going to another hospital next year
when [ turn 18..."

Saturation Not saturated

1 Table 46: Summary of clinical evidence (GRADE-CERQual): Theme 2. Transition planning

Sub-theme 1: gradual, timely and individualised transition

5 studies (Al- 4 studies using Five studies conducted in Australia, Ireland, the UK and the Limitation of Major LOW
Yateem 2012, Al- interviews, and 1 USA with young people and young adults with cystic fibrosis evidence limitations QUALITY
Yateem 2013, study using focus  and healthcare professionals reported the need of careful Coherence of  Coherent

Brumfield groups transition planning, especially with regards to the timing findings
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2004, Tierney
2013, Tuchman
2008)

involved, The topic of transition with cystic fibrosis to adulthood  Applicability of
should not be a new concept. evidence

Saturation
Timely transition
Some participants noted that the timing of transition seemed
arbitrary and unfair:
"Actually, we haven’t been told about the transfer yet, nobody
talked to us about it..." (young adult with cystic fibrosis)

"Yes, | know about transition...last month the cystic fibrosis
nurse told me that | will be going to another hospital next year
when | turn 18..." (young adult with cystic fibrosis)

"And right now it’s like, maybe in a year, but right now I'm, I've
just gone off to college. It’s like, | don’t want to make that
transition now. And they’re like, well you need to. It’s like, and
you have patients here that are 30 years old and you're telling
me | have to go?" (young adult with cystic fibrosis)

"I think maybe if it wasn’t just an all of a sudden strange
situation. Slam the door behind you, you know. You're at
university, you can’t come back." (young adult with cystic
fibrosis)

Structured transition service

Participants stated that the service provided was amorphous
and appeared to lack a comprehensive and coherent structure
to transitional programming:

"There was no real discussion ... it was just the cystic fibrosis
nurse who told us last year that it would be when I finish the
leaving cert. It would not be straight away when | turned 18, so
it would be after." (young adult with cystic fibrosis)

Good paediatric care not only optimizes the health of people
with cystic fibrosis, but also prepares them for a change to
adulthood:

"Sometimes it was like he (paediatric doctor) could read your
mind . . . he always eased you, whatever your problem was, if
you had a problem, you always went out feeling better." (22
year old with cystic fibrosis)

One 18-year-old young adult with cystic fibrosis anticipating
transition explained: "/ think it would have been easier if they
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would have really started pushing when | was younger. Like,
even at 15 or 16, start really suggesting it. Really being like,
you know you might want to look into this. You might want to
start meeting some of the doctors over there."

Positive and supportive attitude helped in transition from
children to adult health services:

"He (paediatric doctor) really highly recommended Dr B. (adult
doctor), which was good . . . the fact that he recommended him
strongly would have helped."” (21 year old with cystic fibrosis)

Individualised assessment and care

Planning and care tailored for the individual person for
transition was considered important:

"The assessment will highlight to us what the adolescents
actually need, and what might affect his or her transition in
terms of information, family, or any other issues”. (young adult
with cystic fibrosis)

"It will be good for everyone [planning] adolescent, parents,
and even us... everybody will know what to do" (healthcare

professional).
Sub-theme 2: care coordinator
1 study (Tierney 1 study using In 1 study conducted in the UK with young people and young
2013) interviews adults, some interviewees believed their needs were neglected

while they waited to move and described being uncertain about
who was responsible for their care because they were
straddled between 2 services:

".. they [paediatric staff] knew | was moving up so they’d gone
a bit, put me last kind of thing, so | wasn't a priority because
they knew | was going to be moving up soon that they’d lost
interest but they were making sure that the younger ones were
alright because they knew | was going soon" (young adult with
cystic fibrosis).

Sub-theme 3: coordination with adult services

1 study (Tierney 1 study using In 1 study conducted in the UK with young people and young
2013) interviews adults, some participants described their feelings about moving
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to adult services as superseded by procedural tasks, such as Coherence of  Coherent
gathering relevant documents to forward to the adult team. findings

“... didn’t seem to show interest in how you felt about moving Applicability of  Applicable
over. It was more like we've sent your notes over to that side evidence
so we're just waiting for them to reply.” (young adult with cystic i
fibrosis). Saturation Not saturated

Young adults suggested that clinicians form paediatrics could
be involved to provide continuous and optimal care:

"...he [paediatric consultant] could tell if | was ill. I've got like a
problem with my stomach and he could feel straight away if |
was having, if it was worse or if it was manageable...So he’s
known me for a long time. That’s why | was worried about
moving here...he knew a lot of the problems that I've had..."
(young adult with cystic fibrosis).

7.3.5.31 Support after transition to adult services

2 Table 47: Summary of clinical evidence (GRADE-CERQual): Theme 1. Healthcare professionals and services configuration

Study information Quality assessment
Number of
studies Design Description of theme or finding Criteria Rating Overall
Sub-theme 1: planning and continuity in co-ordinated care
4 studies 4 studies using Four studies conducted in Australia, the Netherlands, the UK Limitation of Minor MODERATE
(Brumfield 2004, interviews and the USA with young people and young adults with cystic evidence limitations QUALITY
Tierney 2013, fibro_s?s, parents and healthcare professionals reported that Coherence of  Coherent
Tuchman 2008, participants felt they have lost the resources available to them findings
van Staa 2011) in the paediatric system. It is the abruptness of the transition L .

that was most disruptive to participants, and lack of time and Applicability of  Applicable

resources in the adult healthcare system. evidence

Saturation Saturated

Familiarity

Participants valued having a familiar face around after
transition to adult services was reassuring for people with
cystic fibrosis:
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"I knew her from before . . . even though it might not be a lot of
contact with her, um, it was still a familiar face, and that was
enough to give me reassurance in that regard."” (20 year old
with cystic fibrosis)

Fracturing

However, some participants reported that transition disrupts
the bond which have developed between the person with cystic
fibrosis and healthcare personnel looking after them. Some
participants described being ignored and their need was not
addressed during transition phase.

As a young adult with cystic fibrosis stated: ... didn’t seem to
show interest in how you felt about moving over. It was more
like we've sent your notes over to that side so we're just
waiting for them to reply.”

Some interviewees believed their needs were neglected while
they waited to move and described being uncertain about who
was responsible for their care because they were straddled
between 2 services:

".. they [paediatric staff] knew | was moving up so they’d gone
a bit, put me last kind of thing, so | wasn'’t a priority because
they knew | was going to be moving up soon that they’d lost
interest but they were making sure that the younger ones were
alright because they knew | was going soon" (young adult with
cystic fibrosis).

One group suggested that handover should be staggered over
time to make transition easier for young adults.

"I think staff from the ... hospital can come over here and do
their first few clinics with adolescents...this might help... and
we can give them better information about our patients”

Appraisal of the experience of transition

Some parents and young adults looked back at transfer as ‘no
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big deal’ and even as ‘peanuts’, when the process had been
smooth or ‘seamless’.

But most young adults and especially parents said it had been
more stressful and difficult than anticipated.

Parents and young adults said that paediatric was more warm
and friendly. On the other hand, they used metaphors like
‘being lost’, ‘falling into a deep hole’, ‘feeling abandoned’ and
even ‘waking up in a horror movie’ for adult care. However, this
was seen as temporary; transition was perceived as a rite of
passage: "you have to get used to it, that’s all."

A bad transition experience created a negative impact and
discouraged people in seeking care.

"l always say to Mum that it's a waste of time going . . . | don't.
.. I don’t really trust them, because of the way they treat you,
because you are a number . . . if it was up to me | probably
wouldn’t go back to clinic, but Mum has always told me that
you've got to keep your foot in the door in case we need them
(the clinic) . . . So | sort of go back on the off chance that | may
need them." (22 year old with cystic fibrosis)

Another person stated that the service provided was
amorphous and appeared to lack a comprehensive and
coherent structure to transitional programming:

"There was no real discussion ... it was just the cystic fibrosis
nurse who told us last year that it would be when | finish the
leaving cert. It would not be straight away when [ turned 18, so
it would be after."

This lack of structure created anxiety and negative feeling:

“I don’t really like to come here.. like, they don’t do much for
me...if they just listen | would have told them what | want to
know...or how they can help...this is very annoying..."
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Study information

Number of

studies Design Description of theme or finding

Sub-theme 2: adaptation and integration

3 studies (Begley 2 studies using In 3 studies conducted in Ireland, the Netherlands and the UK
2013, Tierney interviews and 1 with young people and young adults with cystic fibrosis,

2013, Van Staa study using a parents and healthcare professionals, participants highlighted
2011) survey the challenges encountered during this process:

Not being understood

Integrating with the adult services was a of the challenges for
young adults and was difficult to begin with. They believed that
their issues would not be easily understood in adult health
services.

"...I was with them for so long | got to know them really well
and they knew | was a fussy person. But I'm sure it will all be
the same with the adults." (person with cystic fibrosis)

Different culture between paediatric and adult care
Parents and young adults said that paediatric staff were more
warm and friendly. On the other hand, they used metaphors
like ‘being lost’, falling into a deep hole’, feeling abandoned’
and even ‘waking up in a horror movie’ for adult care.

However, this was seen as temporary; transition was perceived

as a rite of passage: "you have to get used to it, that’s all."

Young adults noted that more independence and self-reliance
was expected of them. Parents wondered whether their
children could take up the full responsibility for their treatment.
“The adult care had a more ‘business-like approach’ which
often contrasted with the paediatric ‘holistic, system-oriented
approach.”

Young adults appreciated the efficiency of adult services

whereas others were concerned about the shorter appointment

with less information and the less frequent appointments:
"We used to do it (sputum test) every month in x hospital, but
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they just do it every 3 months in here, so you kind of stay

anxious for a long time ... you don’t know when the infection is
going to hit ... it will be late..."

“It’s just different. | mean I like how you kind of rush through it.
It’s not like where you have to talk to a million people. They
don’t seem as qualified there, it seems like the people that |
talk to at Children’s really knew what they were doing. Maybe
it’s because they don't talk to me as much."

Young people with cystic fibrosis and parents were also
concerned about the lack of single rooms for people with cystic
fibrosis, which lead to a fear of cross-infection:

“Young people and their parents have real concern re cross-
infection in mixed wards. They do not want to share wards with
elderly patients” (healthcare professional)

Transition at an early age

Healthcare professionals found problematic for young people
to be transferred at an “early age”.

“Historically the age at which children attend adult services in
this hospital is 14, which | consider too young and my training
as an adult physician leaves me less able to deal with the 14-
16 age group. | have difficulty in managing patients who in my
mind are “children” and I find teenage/ adolescent emotional
aspects of illness to be an unwelcome challenge” (healthcare
professional)

Involvement in decision making

The main positive differences that subjects noted between
paediatric and adult care were feeling greater control over and
more involvement in decision making. (See overarching theme)
One participant with cystic fibrosis who was very resistant to
transition was impressed with the pulmonologist: "She gave me
this big talk about some of the new things [I’'m] going to
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Study information

Number of
studies

Design

Sub-theme 3: holistic approach

2 studies (Al- 2 studies using
Yateem 2012, interviews
Depuis 2011)

Description of theme or finding

encounter as an adult with cystic fibrosis. And she just opened
my eyes to a lot of things."

In 2 studies conducted in Canada and Ireland with young
adults with cystic fibrosis, parents and healthcare
professionals, participants suggested that the focus of some
health professionals on clinical activities, rather than focusing
on the actual individual needs of the young adult, was source
of frustration in people with cystic fibrosis.

"People need to be looked at and listened to ...and then you
make your diagnosis from there, but sometimes they are over
reliant on paperwork that is obsolete and doesn’t give any
function. It doesn’t solve problems...". (young adult with cystic
fibrosis)

Healthcare professionals in adult services appeared to concern
themselves mainly with giving information around clinical
parameters rather than dealing with emotional factors in young
adults associated with transition.

As stated by a healthcare professional: "We talk to them about
their medications, about physiotherapy, the respiratory
therapist sees them at every visit to go over the techniques.
But other times, we show them that their X-ray has
deteriorated. We show them the film, we explain that it's
important for them to take control. We shake them up a bit."

Sub-theme 4: evaluation and follow up mechanisms

1 study (Al-
Yateem 2013)

1 study using
focus groups

In 1 study conducted in Ireland with healthcare professionals, it
was suggested that monitoring the process can help to
improve the care during transition.

One participant said: "Based on the transition plan you can
later on evaluate whether the child has made any progress, or
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any further intervention might be needed". evidence

Saturation Not saturated

1 Table 48: Summary of clinical evidence (GRADE-CERQual): Theme 2. Psychosocial support

Sub-theme 1: family support

1 study (Tierney 1 study using In 1 study conducted in the UK with young people and young Limitation of Minor LOW
2013) interviews adults with cystic fibrosis, the presence of parents was evidence limitations QUALITY
described as reassuring, especially during the early transition Coherence of  Coherent
phase: findings

"...if my mum hadn’t come, | wouldn’t have asked half as many
questions. | don't think I'd have been as open with the doctors
talking to me...I think I'd have been a little bit more introvert
and worried...I know it sounds dead daft, me mum was there ~ Saturation Not saturated
and I'm 19 but because me mum was there | was more

confident in asking questions because | knew if I'd said

something that had come out a funny way or the wrong way,

mum would go well what she actually means is this" (young

person with cystic fibrosis).

Applicability of  Applicable
evidence

Sub-theme 2: support network

1 study (Brumfield 1 study using In 1 study conducted in Australia with young adults with cystic ~ Limitation of Minor VERY LOW
2004) interviews fibrosis, a support network was considered important for evidence limitations QUALITY
transition. Participants noted they are anxious and the lack of Coherence of  Unclear
support network does not help in fully utilising the services: findings

"I go to clinic, and | go in and | come out as quickly as | can."

(22 year old with cystic fibrosis) repliezlailigy el | Jneleer

evidence
Saturation Not saturated
Sub-theme 3: emotional support
2 studies (Al- 2 studies using Two studies conducted in Ireland and the UK with young adults  Limitation of Major VERY LOW
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Yateem 2012, interviews with cystic fibrosis reported on the lack of understanding of evidence limitations QUALITY
Tierney 2013) mental state and their needs during the transition period. Coherence of  Coherent
findings
Transition from children to adult healthcare setting created Applicability of  Applicable
anxiety in people with cystic fibrosis: evidence
"I am worried about the cutbacks in health and all when we Sl N P ——

move there (the new hospital), you know that with cystic
fibrosis there are some cuts that you don’t know when it's
going to knock off..." (young person with cystic fibrosis).

Some participants who had transferred very recently felt ill-
equipped emotionally to cope with this change.

“...the doctor did ask me “what do you want to do?”...in
children’s they wouldn’t do that, they’d just say ‘you need IVs,
you should come in.’ So it was quite a bit, it was a bit confusing
because | didn’t really know what to do myself. | was like, |
don’t know, you tell me what should | do” (young person with
cystic fibrosis).
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Economic evidence

No economic evaluations related to the transition in cystic fibrosis were identified in the
literature search conducted for this guideline. Full details of the search and economic article
selection flow chart can be found in Appendix E and F, respectively.

This review question is not relevant for economic analysis because it does not involve a
decision between alternative courses of action.

Evidence statements
Overarching themes

Transition as natural stage

Low quality evidence from 3 qualitative studies conducted with young people and young
adults with cystic fibrosis, parents and healthcare professionals, noted that transition to adult
services was seen as a natural and inevitable process. Most people with cystic fibrosis
reported that as they grew up, healthcare professionals started to treat them as adults, and
this was perceived as positive.

Parallel changes and planning

Low quality evidence from 2 qualitative studies conducted with young people and young
adults with cystic fibrosis and parents highlighted that relocating to a new healthcare system
is a of several transitions young people with a long-term condition must face (for example
going to university). Hence, transfer takes place against a backdrop of additional pressures
and might not always be a top priority for the person. Young people and their parents are
concerned and sad about the future, and the impact the illness will have in their personal life.

Independency in decision making

Moderate quality evidence from 5 qualitative studies with young people and young adults
with cystic fibrosis, parents and healthcare professionals reported on the importance of being
allowed to make choices, self-advocacy and build independence gradually. Young people
and healthcare professionals recognised that young people should become more involved in
decision making as they become adults. Many young participants actively led this process,
and welcomed the opportunity to lead discussions with healthcare professionals. In some
instances, young people do not want parents to be involved in consultations or decision
making anymore. Parents, however, wanted to be recognised as an integral part of the
young person’s care, and found it difficult to accept the new family dynamic.

Support before transition to adult services

Provision of information or sharing of knowledge

Very low quality evidence from 3 qualitative studies conducted with young people and young
adults with cystic fibrosis and healthcare professionals, reported on the information needs
during transition. Participants noted the need for information in relation to different aspects of
the process, such as the new place of care, and services structure. They also noted the
information has to be adapted to the age and developmental stage of the person, and it
should be provided at timely intervals.
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Transition planning

Low quality evidence from 5 qualitative studies conducted with young people and young
adults with cystic fibrosis and healthcare professionals reported on the need of careful
transition planning, especially with regards to the timing involved. Participants felt transition
should happen at the right time, not just because of arbitrary criteria, such as the person
turning 18. They also highlighted the process should be clearly structured, with anticipated
planning and coordination between paediatric and adult care. They noted the importance of
having a care coordinator during the process, which helps the person navigating between
both services. Ultimately, planning and care tailored for the individual person for transition
was considered important.

Support after transition to adult services

Healthcare professionals and services configuration

Very low to moderate quality from 6 qualitative studies conducted with young people and
young adults with cystic fibrosis, parents and healthcare professionals discussed the
challenges faced during the transition process. Participants noted it would be useful to have
a familiar person in the new setting; instead, they had to face disruption in the care received
during the transition from paediatric to adult care. This made people with cystic fibrosis and
parents feel lost, abandoned and anxious. They attributed this to the different care culture.
These negative experiences had a negative impact in the long term for some people, but
most participants agreed they finally were able to adapt to the new situation. Some
participants, on the contrary, highlighted there were benefits, such as feeling greater control
over and more involvement in decision making. In addition, people with cystic fibrosis and
their parents noted healthcare professionals should not only focus on clinical information, but
also on the emotional aspects related to transition.

Healthcare professionals suggested that monitoring the process can help improve the
experience of transition to adult services.

Psychosocial support

Very low to low quality evidence from 4 qualitative studies conducted with young people and
young adults with cystic fibrosis, participants highlighted the importance of having
psychosocial support. Family and social support networks were seeing as useful and were
described as reassuring. They also noted the importance of understanding the metal state
and the emotional needs of the people during this process.

Economic evidence statements

No evidence on cost-effectiveness in people with cystic fibrosis was available for this review.
Evidence to recommendations

Relative value placed on the outcomes considered

The aim of this review was to identify elements of the transition process (for example,
transition planning involvement) from paediatric to adult services from perspectives of young
people with cystic fibrosis and their family and carers.

Although themes were mainly identified from the literature, the Committee identified some
expected themes that they thought would be important during protocol stage. They agreed
that the following themes would provide useful perspectives: transition plan, transition lead,
preparation period, involvement of young people and their family or carers in planning and
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implementation, clarity about the process, coordination between paediatric and adult
services, timing of transition and availability of information.

Consideration of clinical benefits and harms

The Committee acknowledged the evidence, and they thought that the themes and their sub-
level themes which emerged or were derived from the evidence were useful and relevant,
and that the evidence matched their clinical observations. The Committee also
acknowledged the recommendations by the CF Trust and the NHS service specifications for
cystic fibrosis.

The Committee highlighted transition is a continual and stepwise process that does not stop
when the young person is transferred to adult services. With regards to the age, they agreed
the transition process should start at the age of 12 or 14 and they should have moved to
adult services before they reach 18 years. This is consistent with the recommendations
made by the NHS service specifications for cystic fibrosis and the CF Trust (CF Trust
Standards of Care 2011). They agreed paediatric services are not adequate for young
people over 16. However some flexibility should be allowed, for example if the young person
is very unwell or approaching end of life.

As raised in the literature, the Committed discussed about young people going through a
number of transitions, for example going to university, when additional support may be
needed. They also agreed it is important to respect the individual needs and to note that
young people mature at different rates.

When reviewing the evidence, the Committee discussed the role of parents. As identified in
the literature, the role of parents’ changes during transition. It is very important to work with
both the young person and the parents for transition to go smooth. They agreed there is a
lack of recognition for parents in adult services. It was noted, for example, that in some cases
parents are not allowed in adult consultations and they felt parents may be especially needed
during the first visits. They agreed it is important to respect the family dynamics and to ask
parents how they want to be involved in their child’s care. However, priority should always be
given to the young person when deciding who should be involved in decision making.

With regards to the healthcare professionals that should be involved, the Committee
underlined that transition should take account of the whole multidisciplinary team, and not
just the cystic fibrosis paediatricians. Paediatricians should play an important role in
providing information that it is adequate to the young person’s needs. They also agreed it is
important to have a documented coordinated pathway to handover the information from
paediatric to adult services. As noted in the studies, some young people are concerned
about the differences between paediatric and adult services. For example, some young
people may be taken off prophylactic antibiotics after transition as it is not common practice
in adult treatment.

As highlighted in the evidence, the Committee noted the coordination between child and
adult services is challenging. Consistent with the recommendation in the NHS service
specifications for cystic fibrosis, they agreed a main specialist cystic fibrosis centre should
take responsibility for coordinating with all the services for transition, even for people
receiving shared care. This is to ensure that transition for specific conditions (for example
liver disease), happens concurrently.

Moreover, as noted in the evidence, the Committee thought it could be useful to have a
named person for point of contact to coordinate and facilitate transition. This is common
already practice, and it is consistent with the NHS Service Specifications for cystic fibrosis. In
current practice, nurses are mostly coordinating and taking the lead, but they agreed it could
be done by other members of multidisciplinary team.
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Finally, the Committee agreed it is important to seek continuous feed-back to evaluate the
transition process. This was also highlighted in the evidence, as healthcare professionals
working with people with cystic fibrosis suggested that monitoring the transition process
could help to improve care during transition. In addition, assessing the progress on the
transition process allows to identify if progress is going according to plan, or if any further
interventions are needed.

Consideration of economic benefits and harms

This review question was not relevant for economic analysis because it does not involve a
decision between alternative courses of action. Even so, there may be resource implications
arising from the provision of any services that facilitate the transition from paediatric to adult
services.

The Committee stated that identifying an accountable healthcare professional to support a
person’s transition is often considered as ideal practice by clinics, and consequently not in
place by all centres. Following this, the Committee did not think significant additional
expenditure was necessary to implement this across all centres. This was on the basis that
the named worker role comprises a set of tasks to be done by an existing worker, rather than
the creation of a new post. Furthermore, it is likely that the worker allocated these tasks will
be undertaking many of them already as there is a continual flow of transitioning young
people at every clinic. Instead, the Committee advised that the recommendation will
formalise the process and lead to more timely and accurate records to promote a co-
ordinated, transparent and cost-effective transition.

Following this, the Committee noted that existing guides on the process to prepare for
transition such as “Ready Steady Go” developed by Southampton Children’s Hospital, can
be adapted for people with cystic fibrosis, providing a cost-effective solution to developing de
novo guides.

The Committee stated that paediatric and adult clinics see many transitions throughout the
year and may continue to use established methods to conduct the transition, without
reviewing the pathways they follow and considering the opportunity cost of resources a
transition requires. As a result, the Committee prioritised a recommendation to review
transition pathways, as pathways could be improved by de-duplicating work, or removing
unnecessary, or inefficient aspects and putting those resources into aspects that increase
satisfaction and care.

Quality of evidence

Very low to moderate quality evidence was presented in this review as assessed by GRADE-
CERqual. The main reasons leading to downgrading the quality of the evidence included:

e Many studies did not clearly report how they selected the participants, and a few studies
reported a low response rate from participants. The inclusion and exclusion criteria was
not reported in most studies nor were the characteristics of the population. In most
studies, the relationship between researchers, interviewers and participants was not
described.

¢ Data collection relied on interviews in most studies, but the process was not always
adequately described. Few studies included the list of questions used during the interview.
Data saturation was generally not discussed.

¢ Most studies conducted thematic analysis, although the process was not always
described in detail. For example there were no discussions about validity or robustness of
data. The role of the researchers in the analysis was not described. In general themes
were supported by quotes, but most studies did not indicate whether saturation was
achieved. When considering the evidence as a whole it did not appear very saturated, as
many themes were identified in a study and there were few quotes to support them.
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Other considerations

The Committee agreed the NICE guideline on transition from children’s to adult’s care
(NG43) provides useful guidance. However, they noted that are some aspects that are
unique for young people with cystic fibrosis, their families and carers. Therefore the
recommendations related to this evidence review were based on the evidence and the
Committee’s clinical experience. In addition, an overarching recommendation pointed to the
NICE guideline on transition from children’s to adults’ services for young people using health
or social care services (NICE NG43).

The Committee discussed potential equality issues. They noted that young people who live
far from a specialist centre may be disadvantaged. However they agreed no additional
recommendations were needed, as the use of alternative models care had already
extensively been discussed in the service delivery review. See section 7.1.

The Committee discussed whether a research recommendation was needed for this topic.
They agreed the only research recommendation would be to develop a cystic fibrosis specific
transition guideline or pathway for implementation across all centres but this is deemed an
unnecessary use of resources given the fact that funding is finite and there exists a NICE
transition guideline recently developed that would apply to cystic fibrosis with minor
adaptation.

Key conclusions

The Committee concluded that the transition from paediatric to adult services is an ongoing,
stepwise process that should start when the young person is 12-14 years and continue
beyond the age of 20. Unless contraindicated, transition to adult services should happen
between the age of 16 and 18 years old. Having a coordinated transition pathway is a useful
tool to achieve a successful transition.

Recommendations

31. Begin the transition process to adult services with young people with cystic
fibrosis when they are 12 years old, and with their family members or carers (as
appropriate).

32. Ensure that young people with cystic fibrosis move to adults’ services between
the ages of 16 and 18.

33. All cystic fibrosis services should have a coordinated and documented pathway
for transition from children's to adults' services that includes plans for managing
all cystic-fibrosis-related aspects of care.

34. Provide a named worker to lead the transition for each young person with cystic
fibrosis who is moving to adults’ services, and if possible ensure that the named
worker is someone the young person already knows. For more guidance on
named workers see the section on named workers in the NICE guideline on
transition for young people using health or social care services.

35. The specialist cystic fibrosis centre should take responsibility for ensuring
transitions are successful.

36. Ask people with cystic fibrosis and their family members or carers (as
appropriate) for feedback on the quality of the transition service.
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37. For more guidance on managing transition from children’s to adults’ services, see

the NICE guideline on transition for young people using health or social care
services.
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Complications of cystic fibrosis

Review question: What are the non-lower-respiratory complications of cystic fibrosis
in infants, children, young people and adults?

Introduction

Cystic fibrosis is a multifaceted genetic disease with a wide range of complications which
depend upon genotype, environment and disease progression. Traditionally progressive lung
disease due to chronic infection and the impairment of pancreatic function have typified
cystic fibrosis, resulting in premature death. However, the success of new-born screening
programmes allows earlier intervention, slowing disease progression and altering the clinical
manifestation of the condition. Also, with increasing longevity come unexpected
complications due to the side-effects of treatment regimens, as well as those associated with
older age.

Thus, a range of other co-morbidities are becoming increasingly apparent, and the

traditional view of cystic fibrosis is increasingly disfavoured as other organ systems are
involved and have a significant effect on patient health. This review question aims to
determine the key health problems associated with a diagnosis of cystic fibrosis, and focuses
on non-lower-respiratory complications since lower airway disease is addressed in detail in
the rest of the guideline.

The results are presented separately for each complication.

See study selection flow chart in Appendix F, study evidence tables in Appendix G, and list of
excluded studies in Appendix H.

Malnutrition

Description of clinical evidence: malnutrition

The aim of this review was to determine the prevalence of malnutrition among adults with
cystic fibrosis, and the prevalence of vitamin deficiency among people of all ages. This
section includes studies on adult or mixed populations, or studies on vitamin deficiency with
people of all ages. Please see following section on impaired growth for studies focusing on
children and young people.

We requested data to the UK CF registry on the percentage of adults with body mass index
(BMI) under or over the cut-offs for normal nutritional status as outlined in the consensus
document on nutritional management of cystic fibrosis published by the CF Trust in 2016 (CF
Trust 2016). Data from the registry should be prioritized according to the protocol. We also
looked for observational studies because they would provide data on indicators not included
in the registry. We aimed to prioritize prospective cohort studies, but only included a
prospective cross-sectional study and 4 retrospective studies. We prioritized studies from
more relevant contexts (the UK in the first instance, then countries in Western Europe,
Australia or North America). We also prioritized studies with more recent data for each
indicator of malnutrition. Moreover, we prioritized studies that disaggregated data between
infants, children, young people and adults; as well as studies that reported prevalence at
different points in time and studies that were based on registries.

For full details see review protocol in Appendix D.

We included data obtained from the UK CF registry for the year 2015. This data referred to
5701 people with cystic fibrosis aged >16 years. In addition to these data, we included 3
studies on malnutrition defined by indicators such as BMI, height percentile or BMI
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percentile. One study (Moen 2011) was a prospective multicentre study conducted in
Denmark, Norway and Sweden from 2003 to 2006. This study included 347 adults with cystic
fibrosis. One study (Stephenson 2013) used data from the Toronto CF registry for 3 time
intervals: 1985-1990, 1991-1999, and 2000-2011. This study included 909 people with cystic
fibrosis attending an adult clinic. 1 study (Vieni 2013) used data from 2 centres in Italy from
2007. This study included 393 people with cystic fibrosis aged >6 years.

We included 2 retrospective studies on vitamin deficiency. One study (Chavasse 2004) used
data from a CF clinic in the UK for 1999-2001. This study included 290 people with cystic
fibrosis aged 1-18. One study (Rana 2014) used data from 3 paediatric centres in Australia
for 2007-2010. This study included 530 people with cystic fibrosis aged <18 years.

Summary of included studies and results: malnutrition

A summary of the studies that were included in this review are presented in Table 49.

Table 49: Summary of included studies

Data UK CF 2015 5701 Age group: >16 Cystic fibrosis Moderate

reques registry people BMI < 20 kg/m2: care teams at ¢ Details on

tto UK with cystic 24 5% (1398/5701)  every specialist the people

CF fibrosis BMI > 25 kg/m2: centre and clinic in the

registr aged >16 22.2% (1266/5701) across the UK registry

y years entered data on and on
weight, height and how data is
BMI for the collected
registry. for the
The following cut- registry are
offs were used: available in
Requires the UK
additional Cystic
nutritional Fibrosis
support: Trust

e BMI <20 kg/m2  Registry

: 2015
e Overweight: Annual

e >25 kg/m2 Data
Report and
on the CF
Trust
website.
However it
is unclear
from these
sources if
weight and
height
were
measured
using
objective,
standard
criteria or
reliably.

Moen  Multicen Septe 347 BMI<19.0 kg/m2: e Thresholds: High
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2011 tre study mber adults 18% (62/347) e BMI <19.0
Scandi -/ 2003-  with cystic  BMI<18.5 kg/m2: kg/m2
navia  centres  May fibrosis 13% (44/347) e BMI < 185
(Denm 2006 Age:=18 kg/m2
I years e Measurements:
Norwa i
y and o Weight was
Swede measured in the
n) morning
Bl wearing
ctivep undergarments.
Cross- L] He|ght was
section measured with
al no stockings or
stud shoes and the
Y means of 3
measurements
were recorded.
Stephe Toronto 1985- 909 Nutritional status of e Underweight Low
nson CF 1990; people people attending status was o Age not
2013 registry  1991-  with cystic the clinic between defined as reported
Canad 1999;  fibrosis 2000 and 2011 BMI<18.5 for each
a 2000- attending (n=651), using their kg/m2 cohort
Retros 2011 té\: é:.jullt last recordedt' . Adgquate e No
pective . B weight was numerators
study in Toronto ¢ Underweight: defined as 18.5-  provided
Age not 17% 24.9 kg/m2
reported e Adequate weight: e Overweight was
60% defined as BMI
e Overweight: 18% 25-29.9 kg/m2
e Obese: 3.8% e Obese was
Prevalence defined as BMI
calculated using 230 kg/m2
1000 random Definitions as per
measurements per ~ WHO BMI
time interval: guidelines.
Underweight
e 1985-1990:
20.6%
e 1991-1999:
11.6%
e 2000-2011:
11.1%
Overweight:
e 1985-1990: 7.0%
e 1991-1999:
15.8%
e 2000-2011:
18.4%
Vieni Regiona Decem 393 Height percentile Height percentile  Low
2013 | Centre ber people <5th: 24.4% <5th e Data are
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Italy 2007 with cystic BMI percentile BMI percentile not
Sl Palermo fibrosis <10th (paediatric) <10th (paediatric) disaggrega
pective and Age: >6 or BMI <18.5 kg/m2 or BMI <18.5 ted by age
study Satellite years (adults): 35.3% kg/m2 (adults) subgroup
Centre e No
LIRS numerators
Messina provided
, Italy
Vitamin deficiency
Chava Data August 290 25-hydroxyvitamin 25-OHD was Moderate
sse from 1999-  people D (25-OHD) measured by an e Data not
2004 specialis  April with cystic ¢ <15 nmol/l: 1% in-house, disaggrega
UK t 2001 fibrosis (4/290) competitive ted
Retros Paediatri Age: 110 4 <25 nmolll: 6% protein-bindi_ng between
pective © CF 18 years (17/290) assay following infants,
study clinic extraction and children,
chromatography young
of 25-OHD on people and
silicic acid, adults
performed at
Charing Cross
Hospital.
Rana Data 2007- 530 Vitamin A Vitamins Aand E  Very low
2014 from 3 2010 people deficiency: levels were e Numerator
Austral Paediatri with cystic ¢ 2007: 11.17% performed using s and
ia gCFt fibrosis —§ 9010: 13.13% ROt o iy Senominat
entres Age: <18 o precipitation wi ors not
Retros .
pective years Xgﬁgggg high-performance provided
audit S BV | s oo liquid for vitamin
soluble- ¢ 2010:20.22% (ﬁ:PLQ)I atnd e Data not
vitamin ~ Vitamin E ultravioret disaggrega
supple deficiency: detection (in- ted
' house method)
mentati ¢ 2007: 15.54% Tt d-E between
on . itamins A an infants,
® 2(_)1_0' 13.89% reference ranges children
Deficiency of one or yaried in each young :
more fat-soluble laboratory due to people and
vitamins on their historical reasons.  4quits
first V|taom|n level The reference o U
Vitamin A levels: was vitamin A Wre)\llalence
e Abnormal: 23.4% (0.8 gf low
(123/526) * 2..5 m'moI/L), vitamin
e Low: 15% vitamin E (12-36 levels at
(80/526) mmol/L.); at first vitamin
25-OHD vitamin ~ JHCH, vitamin A ey i
levels: (1 -0505)-501 _ different
e Abnormal: 19.8%  MMOVL), vitamin from
(65/328) ° E (8—30 mmoI/L) prevalence
a0 The reference of vitamin
o Low: 19% range for vitamins  deficiency
(63/328) A and E at SCH in 2007
Vitamin E levels: varied based on o The range
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e Abnormal: 38.4% the child’s age. for normal
(201/523) 25-OHD was levels of
e Low: 20% measured by vitamins
(105/523) radioimmunoassa differs
y (Diasorin, between
Stillwater, MN, the
USA). Deficiency laboratorie
of 25-OHD was s taking
defined as <50 part in the
nmol/L. study.

Abbreviations: BMI: Body Mass Index; CF: cystic fibrosis; HPLC: high-performance liquid chromatography; kg/m2:
kilograms per square metre; mmol/l: milimoles per litre; WHO: World Health Organization; 25-OHD: 25-
hydroxyvitamin D

* Percentage calculated by NGA technical team

Evidence statements: malnutrition

Moderate quality evidence from the UK CF Trust registry with 5701 people with cystic fibrosis
aged >16 found that the prevalence of those who required additional nutritional support
(defined as BMI < 20 kg/m2) was 24.5% and the prevalence of overweight (defined as BMI >
25 kg/m2) was 22.2% in 2015.

High quality evidence from 1 study with 347 adults with cystic fibrosis attending 7 centres in
Denmark, Norway and Sweden found that the prevalence of malnutrition defined as
BMI<19.0 kg/m2 was 18% and the prevalence of malnutrition defined as BMI <18.5 kg/m2
was 13% between 2003 and 2006.

Low quality evidence from 1 study with 909 people with cystic fibrosis attending an adult
clinic in Toronto found that the prevalence of underweight (defined as BMI<18.5 kg/m?) was
17%, the prevalence of overweight (defined as BMI 25-29.9 kg/m2) was 18% and the
prevalence of obesity (defined as BMI=30 kg/m2) was 3.8%, using the last recorded
measurement for each person between 2000 and 2011. Using 1000 random measurements
per time interval, the prevalence of underweight was 20.6% in 1985-1990, 11.6% in 1991-
1999, 11.1% in 2000-2011 and the prevalence of overweight was 7.0% in 1985-1900, 15.8%
in 1991-1999, and 18.4% in 2000-2011.

Low quality evidence from 1 study with 393 people with cystic fibrosis aged >6 years from 2
centres in Italy found that the prevalence of height percentile <5th was 24.4%, and the
prevalence of either BMI percentile <10th or BMI <18.5 kg/m2 (depending on the age) was
35.3% in 2007.

Moderate quality evidence from 1 study with 290 people with cystic fibrosis aged 1-18
attending a clinic in the UK found that the prevalence of 25-hydroxyvitamin D (25-OHD)< 15
nmol/l was 1% and the prevalence of 25-OHD < 