JID: JCF [m5G;February 26, 2021;17:20]

Journal of Cystic Fibrosis xxx (Xxxx) Xxx

Contents lists available at ScienceDirect

Journal of Cystic Fibrosis

journal homepage: www.elsevier.com/locate/jcf

Original Article

“Il faut continuer a poser des questions” patient reported outcome
measures in cystic fibrosis: An anthropological perspective

Rosa Coucke?, Audrey Chansard®, Véronique Bontemps¢, Dominique Grenet¢,
Dominique Hubert¢, Clémence Martin®, Elise Lammertyn®, Emmanuelle Bardin®,
Veerle Bulteel', Frédérique Chedevergne? Muriel Le Bourgeois?, Pierre-Régis Burgel ¢,
Isabelle Honore®¢, Hilde de Keyser®, Maya Kirszenbaum?, Paola de Carlig,

Isabelle Sermet-Gaudelus?, Kate Hayes""™*, on behalf of the European Cystic Fibrosis
Society-Clinical Trials Network Patient Advisory Group, Jutta Bend, Claire Bresnihan,
Anne Calvert, Anna Fonts, Andreas Hager, Maxime Hautrive, Trudy Havermans,

Diana Hofmann

aService de Pneumologie et Allergologie Pédiatriques, Centre de Ressourcés et de Compétence de la Mucoviscidose, Hopital Necker Enfants Malades 149 rue
de Sévres, INSERM U1151, Institut Necker Enfants Malades, Université Paris Sorbonne, Paris 75743, France

b CF Europe, Joseph Borlélaan 12, 1160 Brussels, Belgium

CInstitut de Recherche Interdisciplinaire sur les Enjeux Sociaux, Campus Condorcet, Batiment Recherche Sud, 5 cours de Humanitiés, 93322 Aubervillers
cedex, France

d Hopital Foch, 40 rue Worth, 92150 Suresnes, France

¢ Hopital Cochin, Assistance Publique Hopitaux de Paris and Université de Paris, Institut Cochin, Inserm U1016, 27 rue du Faubourg Saint-Jacques, 75014
Paris, France

fEuropean Cystic Fibrosis Society, Karup, Denmark

& Association Vaincre la Mucoviscidose, 181 rue de Tolbiac, 75013 Paris, France

" Northern Ireland Clinical Research Facility, The Wellcome-Wolfson Centre for Experimental Medicine, Queen’s University Belfast, 97 Lisburn Road, Belfast
BT9 7BL, Ireland

ARTICLE INFO ABSTRACT
ArtiC{e history: Background: People with cystic fibrosis (pwCF) are central in the development of patient-led assessment
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Available online xxx Methods: We performed an inventory of PROMs, symptom-report and QoL tools used in clinical trials
within the European Cystic Fibrosis Society Clinical Trial Network (ECFS-CTN) and in routine clinical prac-
tice among Cystic Fibrosis Europe and ECFS members. A qualitative study using cognitive interviews with
pwCF and their caregivers reviewed the Cystic Fibrosis Questionnaire (CFQ), the French initial form of the
Cystic Fibrosis Questionnaire-Revised (CFQ-R).

sought patient recommendations for development of a new quality of life (QoL) tool.
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Results: Survey results from 33 countries revealed over 70 tools used in routine clinical practice, uti-
lized by clinical specialists (n=124), pwCF/parents/carers (n=49) and other allied health professionals
(n=60). The CFQ-R was the main PROM used in clinical trials. The qualitative study enrolled 99 pwCF, 6
to 11 years (n=31); 12 to 18 years (n=38); >18 years (n=30) and 26 parents. Inductive thematic anal-
ysis based on the CFQ, revealed 19 key themes. Themes common across all cohorts included burden of
treatment, impact of disease on day-to-day life, relationships/family, stress/mood, and nutrition. Themes
unique to individual groups included, treatment when not symptomatic for the paediatric group; educa-
tion/studies and planning for the future for adolescents, impact of anxiety and depression on day-to-day
life for adults, and for parents, questions addressing anxiety and their role as carers.

Conclusions: Patient-centeredness is paramount in development of an up-to-date PROM in the era of
novel therapies.
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1. Introduction

Cystic fibrosis (CF) is the most common life-limiting, autosomal
recessive disease, affecting approximately 48,000 people in Europe.
Symptoms include a build-up of mucus in the lungs, digestive tract
and other organs resulting in lifelong complex medical manage-
ment and wide-ranging challenges for pwCF and their families [1].
In recent years, there has been growing interest amongst regula-
tory bodies and research regarding integration of patient perspec-
tive of their illness and treatment options into the wider health-
care scene [2-4]. This can be facilitated through use of PROMs
which enable assessment of patients’ perception of health status
and quality of life [5]. These tools are varied, based on question-
naires, interviews or scales and focus on physical, mental, emo-
tional and social functioning. International regulatory agencies,
such as the European Medicines Agency (EMA) and Food and Drug
Administration (FDA), acknowledge that PROMs are an accurate
measurement of patient experience and should be linked to ex-
isting safety and efficacy measurements in regulatory decisions for
drug development, especially for orphan drugs such as cystic fibro-
sis transmembrane conductance regulator (CFTR) modulators [6,7].
Importantly, in the field of CF, PROMs are valued as a vital ele-
ment of capturing patient-focused perspective on the impact of
CF on daily life, including under-reported areas such as potential
treatment burden [8]. Indeed, the use of PROMs to focus patient-
centred care can not only empower patients and their healthcare
providers but can also increase treatment adherence and patient
self-management [9].

CF-specific PROMs were implemented over twenty years ago in
the context of more severe disease [10,11]. This questions their
current ability to capture subtle modifications in patients’ health,
many of whom now present with milder symptomatic disease. This
collaborative study, led by the ECFS-CTN and CF Europe (the fed-
eration of European CF patient associations), aims to improve and
harmonize clinical research for CF-specific PROMs throughout Eu-
rope.

The ECFS-CTN and CF Europe conducted a survey of ECFS-CTN
centres, and ECFS and CF Europe members to make an inventory
of PROMs used in routine clinical practice and in clinical trials. An
in-depth qualitative study of patients’ perspectives of a CF-specific
PROM, the CFQ, was then performed using a qualitative research
method based on patient interviews, to gather opinion from the
life experience of pwCF and their parents (for children under 14
years), to determine patient-centred priorities.

2. Methods
2.1. Online survey

The ECFS-CTN and CF Europe undertook an initial electronic
survey, using a popular web-based survey platform, from March to
November 2019 to make an inventory of PROMs/symptom report
and QoL tools used during routine CF clinical practice. The survey

Abbreviations: CF, cystic fibrosis; CF Europe, Cystic Fibrosis Europe; CFQ, Cys-
tic Fibrosis Questionnaire; CFTR, cystic fibrosis transmembrane conductance regu-
lator; CRISS, Chronic Respiratory Infection Symptom Scale (CRISS); DASS, the De-
pression Anxiety Stress Scales questionnaire; ECFS-CTN, European Cystic Fibrosis
Society-Clinical Trial Network; EQ5D5L, EuroQoL-5 dimension-5 level scale; FDA,
Food and Drug Administration; EMA, European Medicines Agency; HRQoL, health-
related quality of life; HSD, the Health Service Diary; PRO, patient reported out-
come; PROMs, patient reported outcome measures; pwCF, people with cystic fibro-
sis; SF12, the short-form 12; TSQM, the Treatment Satisfaction Questionnaire for
Medication; QoL, quality of life.
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targeted all CTN clinical sites (43 CF centres, located in 15 Euro-
pean countries), and ECFS and CF Europe members.

2.2. Cognitive interviews: patient recruitment

An in-depth qualitative study was then conducted in France
focusing on the most widely used French CF-specific PROM, the
CFQ, the precursor to the CFQ-R [10,12] utilizing the Consolidated
Criteria for Reporting Qualitative Research Guidelines (COREQ)
[13] to inform the methodological approach. This French PROM
was specifically developed to assess improvement of QoL by Pul-
mozyme in patients aged 8 years and above and was then trans-
lated into English with an additional 8 questions to become the
CFQ-R (see Supplemental Table 1) [11].

A cross-sectional qualitative design using purposive sampling
across different age cohorts [14] was used to recruit pwCF and
their carers from four Paris-based hospitals (paediatric Necker En-
fants Malades, and three adult CF centres Foch, Cochin and Créteil
Hospitals). Participants were invited to take part in the study fol-
lowing a routine clinical visit. An interpretative description ap-
proach was used to conduct an initial patient review and evalu-
ation of the CFQ. This in turn facilitated identification of key do-
mains and recommendations for refinement of any future tool [15-
17].

2.3. Data collection: interviews and interview guide

A semi-structured interview schedule (see Supplemental Table
2) was iteratively developed using the study objectives to critique
the CFQ content and structure, by the study team (RC, IS and
KH) and an external anthropological research expert (VBontemps).
This schedule was piloted and refined within the team prior to
study recruitment. Systematic questions included themes consid-
ered by the patients as (i) the most important to ask and manda-
tory to include within the questionnaire, (ii) those themes which
were deemed to be missing, (iii) themes not fully addressed by
the current content and structure of the questionnaire (iv) themes
deemed irrelevant and (v) ‘new’ or ‘reworded’ questions for inclu-
sion in a future tool.

2.4. Data capture, coding and analysis

One-to-one, face-to-face interviews were conducted in French,
using the CFQ: the French-language questionnaire, by the principal
researcher (RC), with parents present during paediatric interviews.
Data saturation was achieved when no further new themes were
elicited in the interview process. The interviews lasted between 24
and 65 minutes (mean 30 minutes), with transcription following
each interview. Three co-authors (IS, RC, KH) assisted in manual
systematic text condensation, distilling themes to elicit key areas
identified by respondents [13]. A consensus-based approach was
used, with two separate coders working independently to ensure
the quality and trustworthiness of the initial analysis. Subsequent
monitoring of coding was initially conducted independently, and
then collectively by three further members of the research team
to arbitrate any discrepancies. Quotations in this text are trans-
lated from the original French transcription into English. Statistical
analysis included descriptive statistics and Fisher exact analysis for
qualitative variables. Statistical significance level was accepted for
p<0.05.

3. Results
3.1. Online survey

The online survey of PROMs/symptom report/QoL tools used in
routine clinical practice elicited a total of 233 responses from 19
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CTN sites, and ECFS and CF Europe members from 33 respondent
countries (see Supplemental Figure 1).

Respondents included clinical specialists (54%), pwCF/parents
(26%), nursing staff (5%), physiotherapists (4%), clinical psychol-
ogists (4%), research coordinators (3%), dietitians (1%) and other
allied health professionals (3%). Over 70 tools were identi-
fied, including both CF specific (n=7) and generic tools (n=65).
The 6 tools most frequently used included the Cystic Fibrosis
Questionnaire-Revised (CFQ-R), General Anxiety Disorder-7 (GAD-
7), Patient Health Questionnaire-9 (PHQ9), Hospital Anxiety and
Depression Scale (HADS), the Cystic Fibrosis Questionnaire (CFQ)
and the Patient Symptom Diary. Use of tools varied geographically
across Europe, with greater frequency of use in western Europe,
focused on Germany, France and the UK (see supplemental Figure
2).

Out of the 19 CTN centres, 50% used these tools during routine
clinical care, larger centres (>100 patients) more frequently. Signif-
icantly more adult centres (n=11) used PROMs than combined cen-
tres (n=6) or paediatric centres alone (n=2) (p=0.05). Lack of time
during clinical assessments and lack of staff to implement these
tools were the main reasons cited for non-use of these tools. These
results identified the heterogeneity of tools used in clinical prac-
tice. France preferentially used the Cystic Fibrosis Questionnaire
(CFQ).

A separate analysis of use of PROMs/symptom report/QoL tools
within CTN clinical trials (n=31 trials) was conducted during the
same time period. Trials utilizing these tools assessed modu-
lator therapies (71%), anti-inflammatory treatments (10%), anti-
infectives (10%), airway surface liquid osmotic therapies (7%) and
physiotherapy-based conditioning programmes (2%). The CFQ-R
was the most widely utilised trial tool (42%), with 32% of trials us-
ing tools such as the CFQ, Chronic Respiratory Infection Symptom
Scale (CRISS), the Health Service Diary (HSD), the Treatment Sat-
isfaction Questionnaire for Medication (TSQM), the Short-Form 12
(SF12), the EQ5D5L (EuroQoL 5 domain-5 level scale) and the De-
pression Anxiety Stress Scales Questionnaire (DASS). 26% of trials
did not use any tool, the majority of these being paediatric trials.

3.2. Patient evaluation of the CFQ: cognitive interviews: theme
identification and common themes

Considering most of the widely used questionnaires were cre-
ated almost twenty years ago, and in light of the changing clinical
status and QoL of many CF patients, we performed cognitive inter-
views to assess if they felt the CFQ questionnaire was still accurate
and reflective of their QoL. 125 study participants (61 male and 64
female) were enrolled and age-stratified: 6-11 years (n=31); 12-
18 years (n=38); >18 years (n=30) and parents (n=26). Inductive
thematic analysis of interview transcripts revealed 19 key themes
which respondents felt mandatory for inclusion in a CF-specific
PROM (see Fig. 1).

Themes common across all age cohorts included burden of
treatment (22%), impact of disease on day-to-day life (15%), re-
lationships/family (12%), stress/mood (11%), and nutrition (relat-
ing to CF-specific dietary needs, and additional time needed to
prepare/self-monitor nutrition) (5%).

The paediatric group identified a significantly lower number of
themes, listing 6 out of 19 themes. Those included burden of treat-
ment (39% of all paediatric responses; e.g. time needed to per-
form treatments, activities missed because of treatments); relation-
ships/family (22% e.g. how to discuss CF with family/friends); im-
pact of disease (20% e.g. practical impact of CF on holidays/school
trips), on-going treatments when not presenting with symptoms
(10%), stress/mood (6%), and nutrition (3%).

Adolescents outlined 8 preferential themes: impact of disease
(27% e.g. the practical challenges presented by CF in their day-
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to-day routines, missed social or leisure activities due to CF);
stress/mood (18%); burden of treatment (16% e.g. practical chal-
lenges of time needed for treatment); relationships/family (16% e.g.
regarding when/how to disclose CF to peers); education/studies
(9%); sport (7%); planning for the future (7% e.g. plans for future
studies/careers); and nutrition (5%). Many adolescents identified
the need for more questions to address indicators of the impact
of CF upon quality of sleep, mood and most importantly how their
disease impacted upon future life plans. Treatment ‘burden’ was
identified as a key area for ‘future improvement in any new tool’
focusing on the need for more questions by specific treatment type
e.g. physiotherapy, medication intake, and aerosol therapies. Impor-
tantly, a common adolescent critique of the CFQ was the pervad-
ing ‘negative’ tone of many questions, identifying a systemic focus
on emotional and functional limitations in the existing tool, rather
than a preferred focus on functional abilities:

Teenager C: «Il y a trop de questions me demandant ce que je ne
peux pas faire, pourquoi ne pas me demander ce que je peux faire?»

“There are too many questions asking me about what I can’t do,
what about asking me what I can do?”

Adolescents also highlighted the need to remove and replace
irrelevant and outdated questions and those suggesting negative
emotions, for example, “I felt useless”. (Teenager A)

Adults with CF reported the widest range of themes of all re-
spondent cohorts, identifying 17 out of 19 themes. Burden of treat-
ment (16%), education/studies (14%), stress/mood (13%), sport (11%)
and impact of disease (8%) were identified as the most frequently
cited themes. Adults with CF expressed a desire for more ques-
tions on the impact of cough, pain, breathlessness, gastro-intestinal
symptoms and anxiety and depression on their day-to-day life.
They also expressed a desire for more focus on treatments, and the
time burden of their therapies considering each treatment type.
Importantly, adult patients wanted more questions regarding ‘fu-
ture plans’ e.g. family planning and the impact of CF on future re-
lationships and career and on ‘normal’ life despite CF, specifically
addressing significant improvement in quality of life since starting
modulator therapies.

Parents reported 13 out of the 19 themes. The top five themes
identified by this cohort included: burden of treatment (17%); re-
format the tool (15% e.g. relating to a request to shorten the
lengthy CFQ); education/studies (12% e.g. the impact of CF upon
their children’s studies and amount of schooling missed secondary
to their CF); day-to-day planning (7%) and issues specific to par-
ents (7% e.g. relating to a request for more questions addressing
issues such as parental anxiety and guilt parenting a child with a
chronic illness).

Parent A: «Nous avons besoin de plus de questions sur la colére de
nos enfants et notre sentiment de culpabilité (de nous parents).»

“We need more questions about our children’s anger and our (par-
ents’) sense of guilt.”

Parents identified the need to discuss their role as carers adapt-
ing to the unique challenges of CF:

Parent H: «Je veux étre le méme parent pour tous mes enfants.»

“I want to be the same parent for all my children.” (Parent C)

3.3. Theme grouping

To optimize understanding of the impact of CF across age co-
horts, the themes identified were in turn, grouped into 6 key do-
mains (Fig. 2).

The ‘Disease’ domain included the following themes: impact
of disease; ‘normal’ life despite CF; talking about CF; and pain.
The ‘Treatment’ domain included reference to burden of treat-
ment/disease and on-going treatment when not symptomatic.
The ‘Social functioning’ domain incorporated the themes of rela-
tionships/family; issues specific to parents and intimate relation-
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Fig. 2. Domains by respondent age cohort (%).

ships. The ‘Emotional functioning’ domain included reference to Parents and adults were the only two groups to identify the need
stress/mood and self-image, whilst the ‘Daily life’ domain included to ‘reformat’ the questionnaire.
reference to education/studies; planning for the future; the re-
spondent’s home setting (living with parents, independently); day-
to-day planning; nutrition; sport and sleep. The domain relating
to ‘Reformat Tool’ included respondent comments regarding the
structure of any future PROMs, creating a shorter, accessible for-
mat and wording in a positive tone.

The ‘Daily life’ domain was prioritized by the adolescent, adult,
and parent cohorts, whilst the ‘treatment’ domain was prioritized
by the paediatric cohort (49% of all paediatric respondents) (Fig. 2).

4. Discussion

This qualitative study based on cognitive interviews assessing a
CF-specific PROM, allowed identification of 19 key themes consid-
ered essential by pwCF and their caregivers in a CF PROM. The 5
themes shared across all cohorts included burden of treatment, im-
pact of disease on day-to-day life, relationships/family, stress/mood
and nutrition. Themes unique to individual age groups included,



JID: JCF

R. Coucke, A. Chansard, V. Bontemps et al.

treatment when not symptomatic for the paediatric group; educa-
tion/studies and planning for the future for adolescents, impact of
anxiety and depression on day-to-day life for adults, and for par-
ents, questions addressing anxiety, guilt and their role of carers.
Importantly, parents, adolescents and adults outlined the need for
a shorter tool and criticized the negative tone and focus on limita-
tions imposed by CF in many of the existing questions, rather than
their preferred focus on functional abilities.

5. Development of a new PROM tool

The need to assess the impact of CF upon quality of life, adapt
therapeutic strategies and incorporate patient perspective in clini-
cal trials is widely recognized [8,18-20]. Our survey revealed over
70 tools reported in current clinical practice, emphasising the need
for an up-to-date, accessible, and standardised CF-specific PROM.

The most widely used validated tool, the CFQ-R, covers gen-
eral health-related QoL (HRQoL) themes alongside CF-specific ones.
CFTR modulator trials utilize the CFQ-R as a secondary outcome
measure and have demonstrated respiratory domain improvement
over a 24-week period [21]. However, other domains addressing ar-
eas such as impact of CF on daily life or anxiety and future plan-
ning, which are meaningful for patients, are not included. Both the
CFQ and subsequent CFQ-R were developed almost 2 decades ago.
Advances in therapies and improvements in the symptomatic pro-
file of the CF population, coupled with the era of new modula-
tor therapies, necessitate a tool sensitive enough to detect poten-
tially wider-ranging treatment effects in patients who are increas-
ingly less symptomatic. Indeed, common interviewee critiques of
the CFQ were the ‘irrelevant’ and ‘outdated’ questions. A new ap-
proach is required, to develop a tool which is both valid and sen-
sitive to detect treatment effect whilst also being accessible to as
many patients as possible. Provision in many European language
translations and an accessible electronic format would facilitate ac-
cess. Any new tool must also account for the fact that many pwCF
and their carers adopt coping mechanisms for this chronic condi-
tion which may make it difficult to create a tool sensitive enough
to detect treatment effect, particularly in regard to psychosocial
benefits of treatment with new modulator therapies [14,22].

6. Key parameters of a new PROM

This study directly assessed personal insights of pwCF and their
families, enrolling more than 20 subjects per cohort and evalu-
ating their opinion of an existing disease-specific PROM. Respon-
dents highlighted the need to remove and replace outdated ques-
tions such as those relating to the ‘negative’ impact of CF treat-
ments upon their daily activities, preferring a more structured ap-
proach to assess type and frequency of daily treatments and ther-
apies. They also highlighted the need for a tool focusing on their
abilities rather than inabilities, and the importance of a positive
tone in the formulation of questions in a future PROM, for exam-
ple, removing existing words and phrases such as ‘useless’ and ‘my
CF prevents me from..." in relation to their CF.

All cohorts prioritized treatment burden and impact of disease
on day-to-day life as key parameters for focus in a CF-specific
PROM. The impact of treatment burden has long been acknowl-
edged in CF and other chronic disease areas [23,24]. Similar to
other chronic disease areas such as cancer and HIV, CF patients
share concerns about the impact of their condition and consequent
functional limitations, for example, at school or work and in regard
to missed or cancelled social or leisure opportunities [25,26].

Most importantly, this study highlighted the significance of
domains often overlooked in existing PROMs, namely relation-
ships/family and stress/mood, identified as key themes by all study
cohorts. This emphasized the pivotal role of family dynamics and
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emotional well-being which do not seem to be adequately ad-
dressed in current tools [27]. Future life, in a landscape of im-
proved prognosis brought about by CFTR modulators also needs
to be addressed. Adolescents and adults emphasized the need for
questions about future plans, ‘becoming an adult’ for adolescents
and fulfilling a ‘normal’ life in relationships and careers for adults.
Parental concern about their children’s future was a key theme,
acknowledging the struggles that parents face throughout their
child’s CF journey [28,29].

6.1. Strengths and limitations

To our knowledge, this is the first study of its kind to utilize
patients as the ‘experts’ to critique an existing PROM rather than
conventional studies which have interviewed clinicians and allied
health carers of pwCF to develop a critical framework for tool
development [30]. This is different from previous methodologies
based on opinions of CF experts and then assessed by the patients.
We strongly advocate here that future studies must allow patients
to build their own tool. Indeed, the use of a semi-structured in-
terview format allowed unexpected themes arising during inter-
views to be developed in more detail [31]. To avoid potential inter-
viewer bias, and minimize interviewer reflexivity, the interviewer
was not a member of the healthcare team at any of the partici-
pating centres. The sample size by cohort (n=20 to 30) ensured a
comprehensive sample across groups. Selection bias of the centres’
healthcare staff may have led to inconsistency in patient selection,
however, we attempted to avoid this by enrollment of consecutive
patients at routine clinical assessment. The use of software regard-
ing the coding and analysis of the qualitative data would enhance
future studies of this nature, increasing confidence in dependabil-
ity and trustworthiness of the large qualitative data set and inter-
coder reliability could be enhanced through the use of statistical
measures of concordance [32].

7. Conclusion

This study highlights the need for new, sensitive, standardised
PROMs particularly in the current context of new generation mod-
ulator therapies. Our observations have identified new areas that
are considered mandatory by patients and parents, highlighting the
necessity for development of a novel patient-informed question-
naire which could be used by the CF community. A quote from a
teenage respondent aptly summarizes the need for this type of in-
depth qualitative, patient-centric PROM research:

«Il faut continuer a poser des questions.»

“We must continue to ask questions.”

Considerations for future interventions

e Qualitative research strategies, such as semi-structured inter-
views or focus groups, engaging pwCF, their families and their
healthcare teams should be used to inform and develop new
outcome measures in the field of CF research

e PROM development should be collaborative, blending clinical
trial network and patient expertise
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