
Open camera or QR reader and
scan code to access this article

and other resources online.

Embedded Specialist Palliative Care in Cystic Fibrosis:
Results of a Randomized Feasibility Clinical Trial

Dio Kavalieratos, PhD,1 Jane Lowers, PhD, MPA,1 Laura T. Moreines, APRN, MSN,2

Zachariah P. Hoydich, BS,3 Robert M. Arnold, MD, FAAHPM,3 Jonathan G. Yabes, PhD,3

Connie Richless, MN,3 Dara Z. Ikejiani, MS,4 Winifred Teuteberg, MD,5 and Joseph M. Pilewski, MD3

Abstract

Background: Cystic fibrosis (CF) is a progressive genetic disease characterized by multisystem symptom bur-
den. Specialist palliative care (PC), as a model of care, has been shown to be effective in improving quality of
life and reducing symptom burden in other conditions, but has not been tested in CF.
Objectives: To develop and test the feasibility and acceptability of a specialist PC intervention embedded within
an outpatient CF clinic.
Design: Single-site, equal-allocation randomized pilot study comparing usual care with addition of four pro-
tocolized quarterly visits with a PC nurse practitioner.
Participants: Adults with CF age ‡18 years with any of the following: FEV1% predicted £50, ‡2 CF-related
hospitalizations in the past 12 months, supplemental oxygen use, or noninvasive mechanical ventilation use, and
moderate-or-greater severity of any symptoms on the Edmonton Symptom Assessment Scale.
Measurements: Randomization rate, intervention visit completion, data completements, participant ratings of
intervention acceptability and benefit, and intervention delivery fidelity.
Results: We randomized 50 adults with CF of 65 approached (77% randomization rate) to intervention (n = 25)
or usual care (n = 25), mean age 38, baseline mean FEV1% predicted 41.8 (usual care), and 41.2 (intervention).
No participants withdrew, five were lost to follow-up, and two died (88% retention). In the intervention group,
23 of 25 completed all study visits; 94% stated the intervention was not burdensome, and 97.6% would rec-
ommend the intervention to others with CF. More than 90% of study visits addressed topics prescribed by inter-
vention manual.
Conclusions: Adding specialist PC to standard clinic visits for adults with CF is feasible and acceptable.

Keywords: adult; cystic fibrosis; outpatient; palliative; pilot

Introduction

Cystic fibrosis (CF) is a chronic, fatal, and life-limiting
genetic disease affecting >30,000 people in the United

States and leads to severe lung, endocrine, and other multi-

system organ dysfunction.1,2 CF is characterized by high
physical and emotional symptom burden and extensive
treatment burden, which collectively lead to impaired quality
of life (QoL).1 In addition, high rates of anxiety and dep-
ression3–7 can predispose people with CF to poorer outcomes,
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including decreased lung function, decreased medical adher-
ence, and increased hospitalization rates.8 Yet, people living
with CF report that they feel their symptoms, including
pain, are sometimes overlooked or inadequately managed by
clinicians.9

While specialist-delivered palliative care (PC) has been
proved effective in improving QoL and reducing symptom
burden in serious illnesses such as cancer and heart failure,
no evidence exists regarding the efficacy of PC interven-
tions in genetic disorders, including CF.10,11 Using evidence
by analogy from conditions, in which PC interventions have
been shown to be effective, in 2021, the Cystic Fibrosis
Foundation recommended specialist PC consultation for
adults with CF whose palliative needs could not be met by
CF care teams or who are considering organ transplanta-
tion.12 Clinicians and adults attending a CF clinic found
integrated specialist PC within an outpatient CF team help-
ful in one service evaluation,13 but there is little evidence
about how and when to add specialist PC to usual CF care.

Therefore, we conducted a pilot randomized controlled
trial of longitudinal specialist PC added to routine CF clinic
care versus usual CF care (NCT02668575). Our primary out-
comes were the feasibility, acceptability, and perceived effi-
cacy of the intervention, and intervention fidelity.

Methods

Intervention development

We developed the InSPIRe:CF (Integrating Specialist
Palliative care to Improve care and Reduce suffering) inter-
vention based on qualitative research with adults living with
CF, CF clinicians, and caregivers,3–5,14 and other stake-
holder feedback, as well as review of existing models of PC
delivery.10 InSPIRe:CF is a multicomponent intervention,
informed by the Chronic Care Model15 and National Con-
sensus Project for Quality Palliative Care,16 that integrates
a PC specialist within the existing interdisciplinary care
team of an outpatient adult CF clinic. A core feature of the
intervention is embedding the PC clinician as a member of
the CF care team to enhance both collaboration and quality of
care, as well as to increase rapport and trust with people
living with CF.

The intervention comprises at least four visits with the PC
clinician during participants’ regular visits to the CF clinic,
which typically occur quarterly. Protocolized PC visits
address physical symptoms, emotional symptoms, existen-
tial support, social roles and function, and goals of care and
advance care planning (Table 1). Before each appointment,
participants complete an Edmonton Symptom Assessment
Scale (ESAS)17 and Patient Health Questionnaire-9
(PHQ9),18 which the PC clinician reviewed before the visit.
Two weeks after each intervention visit, the clinician called
patients to reinforce intervention content and to elicit inci-
dent needs. Caregivers were encouraged but not required
to attend. All visits were documented using the hospital’s
electronic medical record.

Participants and randomization

We recruited participants from the adult CF clinic at the
University of Pittsburgh Medical Center from March 2016
to December 2017. Study coordinators screened medical

records to identify potential candidates and attended the CF
interdisciplinary team preclinic meeting to confirm eligibil-
ity before approaching patients during that afternoon’s clinic
session. After providing informed consent and completing
baseline measures, participants were randomized either to
the intervention or usual care group in a 1:1 allocation ratio
using a computer-generated permuted block sequence with
random block sizes stratified by sex and FEV1% (<25% vs.
‡25%) loaded into the REDCap database system. The study
protocol was approved by the University of Pittsburgh’s
Institutional Review Board.

Initially, inclusion criteria were age 18 years or older,
intent to receive primary CF care at [redacted] for the next
12 months, FEV1% predicted £50, plus any of the following:
‡2 CF-related hospitalizations in the past 12 months, sup-
plemental oxygen use, or noninvasive mechanical ventilation
use (Table 2). Approximately halfway through recruitment,
discussions among the study team revealed that despite sig-
nificant pulmonary impairment, trial participants did not
consistently report high levels of distress; interim analyses
of baseline data of the first 25 participants supported this
observation that FEV1% predicted was not correlated with
patient-reported symptom burden or QoL.19

As such, we revised our inclusion criteria after the first 25
participants (Phase 1) to identify individuals for whom PC
might be appropriate: adults who scored a >3/10 on the
ESAS for any one symptom (indicating moderate or greater
severity), independent of their FEV1% predicted (Phase 2).
Exclusion criteria throughout the study were underlying cog-
nitive impairment, unreliable access to a telephone, or in-
ability to speak English, or receipt of specialist PC within the
past year.

Table 1. Protocolized Topics for Intervention Visits

Visit Topics

1 Build rapport
Demystify PC
Set visit agenda
Focused physical and emotional symptom

management
Explore prognostic awareness
Introduce advance care planning and PREPARE

website

2 Set visit agenda
Focused physical and emotional symptom

management
Check in regarding proxy and advance directive

status
Explain that advance care planning will be focus

of visit 3

3 Set visit agenda
Physical and emotional symptom management
Goals of care and advance care planning using

advance directive pamphlet
Prognostic understanding

4 Set visit agenda
Assess coping strategy and resilience resources
Physical and emotional symptom assessment
Advance care planning follow-up
Provide contact information for outpatient PC

PC, palliative care.
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Usual care

Individuals randomized to usual care received standard
interdisciplinary CF care, including care from pulmonology,
nursing, respiratory therapy, pharmacy, dietary, and social
work. Usual care arm participants could receive specialist
PC consultation if requested by the participant or the CF care
team.

Intervention

Participants in the intervention group received quarterly
visits with one PC clinician during regular outpatient CF
clinic appointments in person; intervention visits could be
completed by telephone if necessary. The PC clinician
received *10 hours of training on the CF life course,
symptom management, and palliative communication in the
CF context. If intervention participants were hospitalized,
the PC specialist recommended consultation by the inpatient
PC team and coordinated with the inpatient CF team on the
patient’s status and overarching goals of care to help ensure
continuity.

Data collection and measures

To assess feasibility of data collection for a subsequent
full-scale trial, we collected a variety of patient-reported
outcome measures. We evaluated CF-related QoL using the
Cystic Fibrosis Questionnaire-Revised, whose range is
0–100, where higher scores indicate better QoL.20 We eval-
uated disease-generic QoL using the PROMIS Global Health
measure (range 4–40; higher scores indicate better health-
related QoL).21 Psychological symptoms were evaluated
using the Hospital Anxiety and Depression Scale instrument
(range 0–21, lower scores indicate lower distress),22 and the
PHQ-9 (scores ‡10 indicate moderate or greater depres-
sion).18 We evaluated symptom prevalence and burden using
the ESAS (range 0–900, higher scores indicate greater
symptom burden),23 and whether the participant had docu-
mented health care wishes, such as a living will or identifi-
cation of a surrogate decision maker.

To evaluate the intervention, we asked several questions
only of intervention participants at each of four survey points,

including whether the intervention was burdensome and
whether they would recommend the intervention to others;
to capture overall perception of the intervention, we averaged
their responses across all encounters. Participants completed
surveys in person at baseline and by telephone with research
staff within two weeks after the three-, six-, and nine-month
appointments. Participants received $20 for completing each
assessment timepoint, and an additional $20 for completing
all four timepoints.

For a subset (n = 11, 44%) of intervention participants,
we conducted semistructured qualitative interviews at nine
months. Interviews addressed participants’ experience with
the PC interventionist, and at each visit, their perception of
whether PC visits affected their life with CF, and recom-
mendations for whether and how to integrate PC into routine
CF care. A trained research assistant conducted the inter-
views, which were audio-recorded and transcribed verbatim.
An experienced qualitative researcher [redacted] coded the
transcripts inductively to construct preliminary themes that
were reviewed by the PI.

Sample size

A sample size of 50 patients was primarily based on
clinical and practical rather than statistical considerations
and should provide preliminary estimates of feasibility, fea-
sibility, and patient- and caregiver reported outcomes. The
half-width of the 95% confidence interval (CI) for recruit-
ment rate was 8%. Assuming that the retention and accept-
ability rates were 80%, a sample of 50 patients would have
achieved 95% CIs with half-width equal to 11%. For the
patient- and caregiver-reported outcomes, the probability
was 0.863 that the estimate of the standard deviation (SD)
would be within 15% of the true population SD.

Analysis

The intent of this pilot trial was to evaluate the feasibil-
ity and acceptability of embedded specialist PC within usual
outpatient CF care. As per best practices in intervention
science, we did not test for differences between trial arms
regarding outcomes.24 As appropriate for pilot trials, analy-
ses focused on estimating proportions of binary feasibility,

Table 2. Inclusion and Exclusion Criteria

Phase 1 Phase 2

Inclusion: Inclusion:
Age ‡18 years Age ‡18 years
Intent to receive primary CF care at site

for next 12 months
Intent to receive primary CF care at site for next 12 months

Any of the following: Any of the following:
FEV1% predicted £50 FEV1% predicted £50
‡2 CF-related hospitalizations in the past 12 months ‡2 CF-related hospitalizations in the past 12 months
Supplemental oxygen use Supplemental oxygen use
Noninvasive mechanical ventilation use Noninvasive mechanical ventilation use

>3/10 on ESAS for any one symptom
Exclusion: Exclusion:

Cognitive impairment Cognitive impairment
Unreliable access to telephone Unreliable access to telephone
Inability to speak English fluently Inability to speak English fluently
Received specialty PC in past year Received specialty PC in past year

CF, cystic fibrosis; ESAS, Edmonton Symptom Assessment Scale.
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acceptability, and fidelity endpoints along with 95% CIs.
Analyses of patient- and caregiver-reported outcomes pri-
marily are descriptive. We evaluated intervention feasibility
with randomization rate, intervention visit completion, and
data completeness. We assessed acceptability and perceived
effectiveness based on proportion of participants’ endorse-
ment of the intervention as acceptable and beneficial; inter-
vention participants also reported their perception of whether
the intervention had affected their mood, physical symptoms,
or QoL.

As part of fidelity monitoring, the interventionist com-
pleted checklists of topics covered during each visit and
recorded all visits. An independent reviewer assessed fidelity
comparing visit audio recordings against using a checklist
based on the study manual.

Results

Sample characteristics

We evaluated 65 individuals in CF clinic for eligibility
(Fig. 1); of those, we enrolled 50 for a randomization rate
of 77% (95% CI, 65%–86%). The most common reason for
refusing trial participation was lack of interest (n = 12, 18%).
Two participants died during the study (one in intervention,
one in usual care); five were lost to follow-up (three in usual
care, two in intervention).

In the intervention group, 12 were randomized in Phase 1,
and 13 were randomized after inclusion criteria were changed
to include ESAS symptom scores >3 (indicating moderate or
greater severity). Mean age was 31.2 (SD, 9.9) and 38 (SD,
12.5) years for the combined intervention groups and usual

FIG. 1. Study enrollment and retention diagram.
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care group, respectively; 60% of intervention and 52% of
usual care participants were male (Table 3). At baseline,
mean FEV1% predicted was 41.2 (SD 14.3) in the combined
intervention groups (mean 38.8 (9.1) for Phase 1; 43.5 (17.8)
for Phase 2), and 41.8 (SD 16.6) in the usual care group.

At baseline, mean ESAS global distress score was 187.6
(SD 126.7) among intervention group participants and 207.6
(SD 136) among the usual care group. Changing the eligi-
bility criteria resulted in enrolling participants with higher

symptom burden in Phase 2: mean ESAS for intervention
participants in Phase 1 was 147.7 (SD 78.8), compared with
230 (SD 149.5) in Phase 2.

Feasibility

Ninety-two percent of intervention participants (23/25)
completed all study visits (96 of 100 visits completed); five
visits (5.2%) were completed by phone. No participants

Table 3. Baseline Sample Characteristics

Variable

Control
(n = 25)
n (%)

Intervention
overall
(n = 25)
n (%)

Intervention
Phase 1
(n = 12)
n (%)

Intervention,
Phase 2
(n = 13)
n (%)

Age, mean (SD) 38.0 (12.5)* 31.2 (9.9)* 28.6 (5.0) 33.5 (12.8)
Male gender 13 (52) 15 (60) 6 (50) 9 (69)
White race 25 (100) 25 (100) 12 (100) 13 (100)
Education

Some high school 0 (0) 2 (8) 0 (0) 2 (15)
High school diploma 10 (40) 13 (52) 7 (58) 6 (46)
College degree 15 (60) 10 (40) 5 (42) 5 (38
Professional or graduate degree 0 (0) 0 (0) 0 (0) 0 (0)

Financial status at end of month
Money left over 16 (64) 11 (44) 5 (42) 6 (46)
Just enough money 8 (32) 11 (44) 5 (42) 6 (46)
Not enough money 1 (4) 3 (12) 2 (17) 1 (8)

FEV1% predicted (most recent), mean (SD) 41.8 (16.6) 41.2 (14.3) 38.8 (9.1) 43.5 (17.8)
BMI (most recent), mean (SD) 21.0 (2.7) 21.0 (3.1) 21.6 (2.5) 20.6 (3.6)
Supplemental oxygen use, n (%) 5 (20) 3 (12) 2 (17) 1 (8)
No. of CF-related hospitalizations in past 12 months,

mean (IQR)
1.0 (1.0) 1.7 (1.7) 1.6 (1.6) 1.8 (1.9)

No. of CF clinic outpatient visits in past 12 months,
mean (IQR)

5.7 (2.4) 5.7 (1.6) 5.3 (1.7) 6.0 (1.5)

Quality of life
CFQ-R (mean, SD)

Physical functioning 54.3 (25.2) 61.9 (24.9) 63.1 (20.2) 60.8 (29.3)
Vitality 54.0 (17.2) 54.3 (18.5) 58.3 (14.7) 50.6 (21.4)
Health perception 56.0 (23.2) 52.0 (25.2) 54.6 (23.9) 49.6 (27.1)
Respiratory symptoms 56.8 (15.6) 59.4 (18.2) 62.0 (18.0) 56.9 (18.8)
Treatment burden 49.8 (14.0) 52.9 (21.8) 60.2 (21.4) 46.2 (20.7)
Role functioning 72.3 (24.3) 66.0 (22.6) 74.3 (19.6) 58.3 (23.1)
Emotional functioning 79.7 (18.0) 75.5 (20.5) 82.8 (14.6) 68.7 (23.3)
Social functioning 62.7 (20.2) 63.3 (15.8) 69.4 (14.5) 57.7 (15.3)

PROMIS Global Health (mean, SD)
Physical health 42.7 (4.1) 42.2 (4.3) 44.1 (3.1)* 40.5 (4.5)*
Mental health 41.7 (4.0) 42.4 (4.5) 41.9 (3.5) 42.8 (5.4)

Mental health
HADS (mean, SD)

Anxiety 4.9 (4.4) 5.2 (3.4) 4.7 (2.4) 5.8 (4.2)
Depression 3.4 (3.0) 3.3 (3.1) 2.5 (2.1) 4.1 (3.7)

PHQ-9 (mean, SD) 4.4 (3.5) 4.4 (3.5) 3.8 (2.9) 4.8 (4.0)

Symptoms
ESAS Global Distress Score (mean, SD) 207.6 (136.0) 187.6 (126.7) 141.7 (78.8) 230.0 (149.5)

Advance care planning
Living will signed 5 (20) 8 (32) 3 (25) 5 (38)
Advance directive signed 6 (24) 6 (24) 3 (25) 3 (28)
Surrogate decision-maker identified to primary

physician
5 (20) 6 (24) 4 (33) 2 (18)

End of life medical preferences discussed 6 (24) 4 (16) 2 (17) 2 (15)

BMI, body mass index; CFQ-R, Cystic Fibrosis Questionnaire-Revised; HADS, Hospital Anxiety and Depression Scale; IQR,
interquartile range; PHQ-9, Patient Health Questionnaire-9; SD, standard deviation.
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withdrew, one died, and two were lost to follow-up. Among
intervention group participants, 94% (80/85 surveys com-
pleted by intervention group participants) stated that
InSPIRe:CF was not burdensome, a notable finding because
InSPIRe:CF added an average of 47 minutes (range 11–70) to
outpatient CF clinic visits. One participant in the intervention
group died and two were lost to follow-up; one control group
participant died during the study (Fig.1 [CONSORT]).

Intervention fidelity

Of visits, 90.6% contained ‡80% of topics prescribed in
the intervention manual.

Acceptability

Participants found the intervention to be acceptable; in
97.6% (83/85) of completed surveys over the course of the
intervention period, participants stated that they would rec-
ommend PC to others with CF. Importantly, in 98.9% (84/85)
of surveys, participants indicated that they were satisfied with
the care received.

Perceived efficacy

The intervention was perceived to be effective as mea-
sured by patient-reported outcomes in symptom burden and
QoL, with 90.9% (77/85) of intervention participant sur-
veys reporting moderate or greater improvement in physical
symptoms, mood, or QoL. In addition, 72% (61/85) of sur-
veys indicated the intervention improved participants’
understanding of their illness or what their future holds reg-
arding their chronic disease process and their ability to cope
with their CF.

Qualitative results

We identified two predominant themes in analysis of
participant qualitative interviews.

Embedded PC reduces barriers to access. In inter-
views, participants focused both on the ease of accessing PC
during an already-scheduled visit and the likelihood that
adults with CF would feel more comfortable with someone
already familiar with the condition. ‘‘I think all CF patients
should have [someone] they can talk to. Because I don’t think
we realize, a lot of people don’t do it on their own, and with it
set up like that, it was so easy and convenient, and she did
such a nice job. I think it’s a good thing to incorporate in the
clinic because it’s very beneficial to us. . I think they’d feel
more comfortable with her being a part of the CF team. If
you go to a counselor outside of that, they really don’t
understand the full dynamics [of living with CF].’’ (White
female, age 31)

Focus on nonphysical needs. Recalling their PC vis-
its, interviewed intervention participants noted that PC
helped address the emotional and psychological aspects of
living with CF, such as improving reframing and coping
skills. ‘‘I think CF patients need more help with the emo-
tional part than the physical part. I can deal with the physical
part, like I do everything I need to do, and sometimes stuff
goes wrong. But the emotional part is the hardest because
it doesn’t only affect you, it affects my family, it affects
everybody.’’ (White male, age 23)

Discussion

This pilot trial demonstrated that specialist PC embedded
into routine CF care is feasible and well regarded by adults
with CF. Participants did not find intervention visits burden-
some and felt that the visits enhanced QoL, physical symp-
toms, or mood. Almost all were satisfied with their care from
the PC clinician. Among the more surprising findings was the
impact of the intervention on participants’ perceived under-
standing of their illness, particularly given that most individ-
uals with CF are diagnosed in early childhood. These findings
help demonstrate that specialist PC’s value lies not only in
expert symptom management but also in helping people un-
derstand and cope with serious illness, regardless of onset.

This study, conducted before widespread use of CF
transmembrane conductanse regulator (CFTR) modulator
therapies, has implications for future interventions that
measure and treat subjective symptoms in CF. In analysis of
baseline screening data, we found FEV1% predicted, the
standard clinical measure of disease progression, and corre-
lated with shortness of breath and fatigue, but not anxiety,
depression, pain, nausea, drowsiness, appetite, or overall
sense of well-being.19,25 These symptoms, however, are
among the most prevalent in CF.4 One hypothesis could be
that people with CF are able to adapt to some changes in
physiological function over time, rendering a gap between
clinical markers of disease progression and the nature and
the perception of symptoms as burdensome.

This observation is particularly salient given the increasing
use of modulator therapies that often improve pulmonary
function but not gastrointestinal or other symptom clus-
ters.1 The lack of correlation between traditional markers of
disease progression and symptom burden suggests the need
for further investigation into physical, emotional, and ex-
istential symptom clusters in CF and their associations with
disease progression, particuarly in the current era of CFTR
modulator therapies.

This study is remarkable in that it is one of very few
interventions to implement specialist PC in a serious gene-
tic illness, such as CF. To date, the majority of research
regarding PC has been conducted in cancer and heart fail-
ure.10 Yet, for several key factors, it is likely inappropriate
to assume that existing thinking and approaches to PC
would be transferrable to genetic conditions like CF.

First, individuals with CF are typically much younger than
the patient populations classically studied in PC interven-
tions. Across 43 randomized clinical trials included in a
2016 meta-analysis of PC interventions, the average partici-
pant was 67 years old,10 whereas the mean age at death in
CF is 30.6 years.1 This stark difference in age may affect
important factors such as treatment decision-making. For
example, while spouses are most often surrogates for indi-
viduals with cancer, individuals with CF are more likely to
rely on parents or other nonspouse family members, altering
patient-caregiver dynamics.26 Second, the natural history
and trajectory of CF is different than of most cancers. As
opposed to the gradual and predictable declines observed in
cancers, CF is characterized by unpredictable and repeated
exacerbations, rendering prognostication difficult.

Third, while people living with cancer must ‘‘adjust’’ to a
new normal postdiagnosis, most people with CF have lived
with their illness and its treatment burden for the majority of,
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if not their entire lives, their lives. As such, concepts of illness
understanding, coping, and prognostic awareness—all hall-
marks of most PC interventions—may need to be recon-
ceptualized when applied to a genetic, often lifelong disease
such as CF. Fourth, articulating goals of care and partici-
pating in advance care planning are nuanced in CF, as high-
risk therapies such as lung transplantation are available.
These differences in patient populations, needs, and experi-
ence with illness, require a fundamental rethinking of both
what PC is for people with CF, as well as when and how it
should be integrated into their care.

In the context of ‘‘early’’ PC, is there perhaps too early a
point for introduction of longitudinal specialty PC if a patient
may live for years or decades. Several important questions
remain: Can PC teams absorb this volume? How do we
demonstrate value of PC over such a long course of illness?
Also, from a scientific perspective, what is the optimal dose
and duration of a specialist PC intervention in a slowly pro-
gressive genetic illness, and can this be studied in traditional
grant funding cycles (e.g., five years)?

This study has several important limitations. As a pilot of
intervention feasibility and acceptability, the study was nei-
ther designed nor powered to assess efficacy per best prac-
tices in intervention development.24,27,28 Second, this was a
single site study; results may differ in more heterogeneous
treatment settings and populations. The intervention did not
include patients who had already undergone lung transplan-
tation, for whom care more often is coordinated through
transplant clinics. While transplant is a life-extending therapy
for CF, posttransplant complications, anti-rejection therapy
and its side effects, and associated emotional concerns all
represent unmet palliative needs for patients considering or
living with lung transplant.29–31 Third, this study was con-
ducted before the wide availability of high effective CFTR
modulators. In addition, PC clinician time was supported
by the study; resources may differ outside of research.

Finally, the study was limited to adults aged 18 years or
older. As CF is often diagnosed early in childhood, future
studies should examine the effect of introducing PC concepts
much earlier in the disease course.

Conclusion

Embedded specialist PC is a feasible and acceptable model
for enhancing regular clinic care for adults with CF. Future
efficacy trials are warranted to examine its role in improving
QoL, coping with illness and managing symptoms of this
complex disease process, while serving as a model for how
to approach implementation of PC in other genetic illnesses.
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