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Abstract 

Background: The multidimensional and complex care needs of patients with idiopathic pulmonary fibrosis (IPF) call 
for appropriate care models. This systematic review aimed to identify care models or components thereof that have 
been developed for patients with IPF in the outpatient clinical care, to describe their characteristics from the perspec-
tive of chronic integrated care and to describe their outcomes.

Methods: A systematic review was conducted using state-of-the-art methodology with searches in PubMed/Med-
line, Embase, CINAHL and Web Of Science. Researchers independently selected studies and collected data, which 
were described according to the Chronic Care Model (CCM).

Results: Eighteen articles were included describing 13 new care models or components. The most commonly 
described CCM elements were ‘delivery system design’ (77%) and ‘self-management support’ (69%), with emphasis on 
team-based and multidisciplinary care provision and education. The most frequently described outcome was health-
related quality of life.

Conclusions: Given the high need for integrated care and the scarcity and heterogeneity of data, developing, evalu-
ating and implementing new models of care for patients with IPF and the comprehensive reporting of these endeav-
ours should be a priority for research and clinical care.

Keywords: Idiopathic pulmonary fibrosis, Chronic Care Model, Systematic review, Processes of care

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Progressive fibrosing interstitial lung diseases (PF-ILDs) 
embody a group of rare diseases affecting the paren-
chyma of the lungs due to the production of self-sustain-
ing fibrosis, of which idiopathic pulmonary fibrosis (IPF) 
is the most common one [1, 2]. Individuals experience 
worsening respiratory symptoms, a decrease in quality 
of life and face a poor median survival of 2–5  years [3, 

4]. Over the past years, the IPF landscape changed sig-
nificantly as new evidence on epidemiology, the chronic-
ity of the disease, the role of antifibrotic drugs in slowing 
down disease progression, the high costs of care and the 
high prevalence of multimorbidities (e.g., pulmonary 
hypertension or gastro-oesophageal reflux) accumulates 
[2, 4–10]. Also, increasing evidence on patients’ needs 
has broadened our knowledge about the impact of IPF 
on patients’ lives, whereby not only the physical aspects 
of life are affected, but also the psychosocial dimensions 
[11–15].

Because of the complexity of the disease, and in line 
with policy recommendations, including the European 
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IPF patient charter, patients require long-term care from 
specialized healthcare professionals to address their mul-
tidimensional medical, pharmaceutical and psychoso-
cial challenges [16]. One way to do this is by adopting an 
integrated model of care across the care continuum from 
diagnosis until death that addresses all patients’ needs, 
and emphasizes patient-centredness, as has been sug-
gested by the World Health Organization (WHO) also 
[17–19].

Although integrated chronic care models might be val-
uable for IPF, research on effective chronic management 
models and their components, however, is scarce. Having 
an overview of existing chronic care models for patients 
with IPF will provide a useful guide to assist care pro-
grams in moving towards patient-centred and integrated 
care.

This systematic review aims to identify care models and 
components aiming to change care in the outpatient IPF 
care, and to describe their characteristics from the per-
spective of chronic integrated care.

Methods
This systematic review followed the handbook of 
the ‘Centre for Reviews and Dissemination’ (CRD) 
and was registered in the PROSPERO database 
(ID#CRD42020148929) [20]. Additional file  1 contains 
the PRISMA checklist [21]. This systematic review was 
conducted between June 2019 (i.e., drafting of the proto-
col) and October 2020 (i.e., data extraction and analysis 
completed).

Search strategy
We performed searches in four electronic bibliographic 
databases from inception to April 16th, 2020: Medline 
(PubMed interface), CINAHL, EMBASE and Web of 
Science. The search string was developed together with 
an information specialist, covering two groups of search 
terms related to the health condition (i.e., IPF) and care 
components. Although this review focuses on IPF, we 
also included terms referring to diseases that may be 
classified under the recently published PF-ILD umbrella, 
depending on whether a progressive fibrosing lung 
phenotype emerges [1, 4, 22]. The term PF-ILD is not 
yet widely used in routine practice. Hence, we kept the 
search strategy broad to identify any articles that investi-
gated the care management of patients affected by a pro-
gressive fibrosis [23].

Search terms related to care components were based 
on key literature papers and Thesauri of bibliographic 
databases. We developed the string in Medline first (see 
Additional file  2 ‘Search string’) and adapted it to fit 
Embase, Cinahl and Web of Science. We also conducted a 
‘related article search’ in Medline, browsed the reference 

lists of included studies for additional papers, and per-
formed a ‘Google Scholar’ search on April 16th, 2020, 
screening the first 100 hits for the entry term ‘care mod-
els in idiopathic pulmonary fibrosis’.

Inclusion‑ and exclusion criteria
Included studies had to meet all of the following criteria: 
(1) full papers written in Dutch, French or English; (2) 
containing original research data (all designs); (3) focus-
ing on IPF; (4) targeting outpatient care for adults; and 
(5) describing or evaluating a change in care. For studies 
targeting multiple diseases, we only included studies in 
which ≥ 50% of the participants had PF-ILD or in which 
separate data for IPF were reported.

We excluded; (1) abstracts; (2) publications not con-
taining original research findings (e.g., reviews, book 
chapters, letters to editors); or (3) studies focusing on the 
diagnostic phase of PF-ILD exclusively.

Procedure
Records were retrieved in EndNote X9 and duplicates 
were removed using Bramer and colleagues’ recommen-
dations [24]. The remaining records were uploaded in the 
review management tool “Rayyan QCRI” (http:// rayyan. 
qcri. org) [25]. Pairs of researchers (FD, SV and AD) iden-
tified eligible papers in two consecutive phases. The title 
and abstract screening phase was followed by an assess-
ment of the full texts of all records that was deemed 
‘potentially eligible’ by at least one reviewer using a 
piloted eligibility checklist. The authors discussed con-
flicting findings until consensus was reached. For eight 
papers, we contacted the corresponding authors. Four 
authors provided additional information allowing us to 
determine eligibility. We excluded articles of which the 
authors had not responded (n = 4).

Data extraction and synthesis
Given the clinical and methodological heterogeneity of 
included articles, we used narrative synthesis to describe 
our study findings, guided by the Cochrane guideline on 
data synthesis and analysis [26]. Also, due to this hetero-
geneity, it was not possible to calculate effect sizes.

Using data extraction sheets, one reviewer (AD) 
extracted the data from the publications and the second 
reviewer (FD) independently reviewed these data for 
accuracy. To facilitate data extraction and synthesis, stud-
ies were categorized in two groups, based on whether or 
not the described and/or tested care model or compo-
nent was implemented in healthcare practice. Extracted 
data covered study characteristics as well as characteris-
tics of the care model or component under investigation.

The unique care models or components were described 
using the Chronic Care Model (CCM). This framework 

http://rayyan.qcri.org
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for integrated care has been put forward to guide health-
care delivery improvements towards chronic and proac-
tive care and showed positive outcomes in a number of 
chronic diseases [27–29]. Table  1 provides an overview 
of the definitions of the elements of the Chronic Care 
Model, i.e., delivery system design, self-management sup-
port, health organization, community resources, decision 
support and clinical information system.

Quality assessment
Two researchers (AD and FD) independently assessed 
the quality of the eligible articles using the Mixed Meth-
ods Appraisal Tool (MMAT) [30]. The MMAT allows a 
critical appraisal of various types of qualitative, quantita-
tive or mixed-methods research designs. Each design is 
evaluated using five criteria that could be either fulfilled 
(‘yes’), unfulfilled (‘no’), or was not reported/not applica-
ble (‘can’t tell’). No total score was calculated.

Results
Search strategy
Out of 4780 references, 18 articles were included (Fig. 1 
Prisma Flow Chart). All reported on single centre studies. 
Eleven studies were based in Europe [i.e., the Netherlands 
(N = 3), UK (N = 5), Italy (N = 2) and Greece (N = 1)], two 
in the United States and five in Canada. Additional file 3 
provides a detailed overview of the “study characteristics”. 
Seven studies were pilot or feasibility studies, six assessed 
the impact or effectiveness of the change, three articles 
solely described the changes in care and two used a qual-
ity improvement process to attain their change (Addi-
tional file 4 “Overview of the research phases”).

Quality appraisal
Study designs were quantitative descriptive (N = 6), 
quantitative nonrandomized (N = 6), qualitative (N = 1) 
and three mixed methods studies. Also, we identified two 
case reports that were not appraised for quality.

One study did not provide a clear research question 
and only one article met all criteria reflecting good meth-
odological quality (Additional file 5 “Quality assessment 

according to the MMAT”). All articles with a quanti-
tative nonrandomized design missed information on 
the intended administration of the intervention and 
the inclusion of confounders in the analysis. All mixed-
methods studies used an adequate rationale to combine a 
quantitative and qualitative part.

Characteristics of the care model or component
Articles referring to the same change were clustered, 
resulting in 13 unique changes in a care model or com-
ponent thereof. We refer the reader to Table  2 “Char-
acteristics of the changes” and to the Additional file  6 
“Overview of the characteristics of the identified care 
models and components” to find the characteristics of 
the care models or components. Seven were described 
or evaluated, but not yet routinely implemented and six 
were implemented in routine care and described and/or 
evaluated.

How were care models/components developed?
Only two of the 13 changes reported the use of a theoret-
ical framework (i.e., the Medical Research Council guid-
ance (MRC) on developing complex interventions) or a 
theoretical model (i.e., the stress-coping model) [31, 32]. 
Furthermore, two of the 13 changes used a stepwise pro-
cess, such as the PDCA cycles or the DMAIC method, 
of which the first step was the analysis of local practice 
patterns and needs to inform the content of the change 
[33–35]. Three changes were developed based on existing 
interventions or tools from other research fields [31, 34, 
36]. Stakeholder and expert involvement was cited in six 
of the 13 changes, including patients in two studies [32, 
37]. For five changes, the development was not reported 
[38–42].

What was the main focus of the changes?
Of the six changes already implemented, two focused on 
the overall organization of the care program. One change 
focused on the role and impact of a care coordinator in 
the management of IPF patients [42]. The second one 
referred to a performance improvement initiative aiming 

Table 1 Overview of the definitions of the elements of the Chronic Care Model (CCM) [27]

Copyright 1996–2020 The MacColl Centre. The Improving Chronic Illness Care program is supported by The Robert Wood Johnson Foundation, with direction and 
technical assistance provided by Group Health’s MacColl Centre for Health Care Innovation”, available from http:// www. impro vingc hroni ccare. org/

Health organization “Create a culture, organization and mechanisms that promote safe, high quality care”

Decision support “Promote clinical care that is consistent with scientific evidence and patient preferences”

Delivery system design “Assure the delivery of effective, efficient clinical care and self-management support”

Clinical information system “Organize patient and population data to facilitate efficient and effective care”

Self-management support “Empower and prepare patients to manage their health and health care”

Community “Mobilize community resources to meet needs of patients”

http://www.improvingchroniccare.org/
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to optimize overall team-based care [35]. Two articles 
described the experiences with their pharmacological 
management program, and both emphasized the role of a 
nurse specialized in IPF/ILD [41, 43]. Lastly, we identified 
two changes with a specific focus on advanced care plan-
ning and palliative care needs. The first involved a new 
multidisciplinary collaborative care model for addressing 
the palliative care needs of patients and their caregivers 
with a specific emphasis on patient-centredness [38, 44]. 
The second change comprised of a tool to support care 
providers in addressing palliative care needs of patients in 
routine care and the practice was subsequently extended 
with a multidisciplinary meeting in which tailored refer-
rals were implemented for patients identified with the 
tool [33, 34].

Of the seven changes not yet implemented in routine 
care, one involved an eHealth tool to facilitate data col-
lection and teleconsultations [37, 45]. Another change 
addressed comorbidities (i.e., GERD) by collaborating 
with experts [39]. Furthermore, one change described a 
support and advocacy group for patients with IPF and 
three changes aimed to empower patients in coping with 
IPF by organizing group sessions consisting of informa-
tion provision and coping or mindfulness strategies [39, 
40, 42]. Lastly, one change focused on patients’ pallia-
tive care needs by proposing a collaboration with experts 
from the community setting [31].

Which elements of the Chronic Care Model did the changes 
target?
The 13 changes targeted a median of two elements of the 
CCM (range 1–5) and none targeted all six elements of 
the CCM (see Table 3 CCM elements). The delivery sys-
tem design (n = 10, 77%) and self-management support 
(n = 9, 69%) were used the most, followed by decision 
support (n = 5, 38%). Clinical information system and 
community linkages were addressed in four care changes, 
respectively (31%). We classified two changes (15%) 
under healthcare organization. The change described by 
Bajwah and colleagues and the one described by Sharp 
and Barrat and their colleagues targeted the most ele-
ments (5/6) [31, 33, 34]. Three initiatives targeted only 
one CCM element [36, 42, 46]. The next paragraphs 
describe the building blocks that were targeted in more 
detail (see Table 1 for a definition).

Delivery system design
Four changes comprised multidisciplinary teams with 
distinct roles, including experts on GERD as well as com-
munity care providers or members of community ser-
vices [31, 33, 38, 39, 44]. Also, a care coordinator was 
included in routine care and the role of a nurse special-
ized in PF/ILD care was highlighted in a nurse-led tel-
ephone program and a pharmacological management 
program [41–43]. Two changes also actively involved 

Table 3 Overview of the Chronic Care Model elements

MDT multidisciplinary team, PRISIM program to reduce idiopathic pulmonary fibrosis symptoms and improve management, PPEPP patient and partner empowerment 
program, MBSR mindfulness-based stress reduction program, SCDAT supportive care decision aid tool, MDC multidisciplinary collaborative, NPP named patient 
program

Elements of the Chronic Care Model (CCM) Number of CCM 
components 
targetedHealthcare 

organization
Delivery 
system 
design

Self‑
management 
support

Clinical 
information 
system

Decision support Community 
linkages

Hospital2Home [31] X X X X X 5

MDT approach [39] X X 2

PRISIM [46] X 1

Support group [40] X X 2

IPF-Online [37, 45] X X X 3

MBSR program [36] X 1

PPEPP [32] X X 2

SCDAT and MDT-meeting 
[33, 34]

X X X X X 5

NPP [41] X X 2

IPF care [43] X X 2

Educational initiative [35] X X X X 4

Care coordinator [42] X 1

MDC Care Model [38, 44] X X X X 4

Numbers of changes that tar-
geted the CCM component

2 (15%) 10 (77%) 9 (69%) 4 (31%) 5 (38%) 4 (31%)
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patients and caregivers to obtain shared decision making 
regarding their care [31, 38]. To involve different team 
members, several forms were used, including case con-
ferences, collaborative care models or team meetings [31, 
34, 38, 39]. Team members had a role in providing addi-
tional expertise or in delivering self-management support 
such as patient education. The changes used regular fol-
low-up visits either via face-to-face meetings, telephone 
contacts or virtual consultations.

Self‑management support
Self-management support included education on IPF 
and its treatment, coping strategies, strategies to over-
come breathlessness, breathing techniques, or referral to 
community services [32, 36–38, 40, 41, 43, 45, 46]. Two 
changes included patient involvement in their care deci-
sions, using individual care plans to inform care based on 
patients’ preferences and goals [31, 38]. Formats to pro-
vide self-management support included group sessions, 
nurse-led telephone support or home visits, multidis-
ciplinary ILD collaborative care, nurse-led case confer-
ences, mindfulness-based stress reduction programs or 
using an eHealth tool [31, 32, 36, 36–38, 43, 45, 46].

Clinical information system
Four changes used data to optimize patient care. One 
change gathered data on the performance of providers, 
used data to send out reminders and developed order 
sets in the electronic medical record to support providers 
in the delivery of care [35]. A second change included a 
supportive care decision aid tool aiming to prompt care 
providers to assess and identify patients requiring dis-
cussions on palliative and supportive care needs or refer-
ral [34]. Two changes also used the clinical information 
system to share patient information and care decisions 
among team members [31, 33]. An eHealth tool collected 
patient data, including lung function tests and results 
of patient-reported outcomes, and used patient data to 
generate e-mail alerts to care providers in case patients 
needed additional support [37, 45].

Decision support
Five changes targeted decision support. Bajwah and col-
leagues developed and used a new guideline on symptom 
control [31]. Another change provided additional educa-
tion and training to care providers on the content and 
processes of care delivery [35]. Also, several changes inte-
grated the expertise of additional specialists to attain care 
decisions during multidisciplinary meetings, as part of a 
multidisciplinary care model or during case conferences 
[31, 33, 38, 39].

Community linkages
Collaboration with community services regarding pal-
liative care and supportive needs were mentioned in two 
changes for which a collaborative model or a case confer-
ence were used [31, 38]. Also, referrals to community ser-
vices were reported and one initiative reported the role of 
a patient advocacy group [33, 40].

Health organization
Two changes involved a quality improvement process 
to assess and optimize the care delivery processes [34, 
35]. One research team used key performance metrics, 
thereby identifying issues in their local practice pat-
terns and informing improvement strategies [35]. Other 
researchers based the content of their change on an 
assessment of patients’ unmet needs and practice pat-
terns [34].

Which type of outcome did the changes assess?
Of the seven changes not yet implemented in routine 
care, six focused on patient-reported outcomes (PROs). 
Feasibility, safety and/or acceptability outcomes were 
assessed in four changes and clinical outcomes in one. 
Four changes also assessed the experiences and satisfac-
tion of stakeholders regarding the change.

Of the six changes already implemented in routine 
care, one provided a description of care only, without 
mentioning outcomes or evaluation. Of the other five, all 
evaluated stakeholders’ experiences and satisfaction with 
the changes, two reported process measures, one used 
PROs, two looked at the impact on healthcare utilization 
and one evaluated feasibility outcomes.

Zooming in on the patient outcomes, five reported 
health-related quality of life (HRQoL), followed by anxi-
ety and depression (n = 4), perceived stress (n = 3), symp-
toms (n = 3), preferred place of death (n = 2), reported 
palliative care needs (n = 1), emotional well-being (n = 1) 
and/or mood (n = 1). Informal caregivers also received 
questionnaires to assess their quality of life (n = 3), anxi-
ety and/or depression (n = 2), well-being (n = 1), per-
ceived stress (n = 1) and/or care burden (n = 1).

Discussion
Growing evidence on the burden of IPF disease resulted 
in efforts to offer timely and comprehensive patient-
centred care throughout the disease trajectory [47]. Our 
systematic review identified 13 changes that focused on 
redesigning care models for IPF patients or components 
thereof.

Changes focused mainly on advanced care planning/
palliative care, supporting patients in living with IPF and 
on the overall organisation of a care program. The most 
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commonly addressed CCM components were delivery 
system design and self-management support. Delivery 
system design implies how care is delivered, identifying 
changes towards team-based or multidisciplinary care. 
The role of a nurse specialized in IPF/ILD was frequently 
cited. Self-management support mainly encompassed 
providing education, but other support strategies to help 
patients dealing with IPF and its consequences were less 
mentioned [48]. Linkages between outpatient clinics and 
community care were reported infrequently in the studies 
included. This is consistent with findings in other disease 
populations, but in contrast to our review, others found 
changes in the clinical information system to be reported 
the most based on an analysis of changes in care in 42 
heart failure, depression, diabetes and asthma programs 
[49]. We furthermore showed that practice redesign 
almost always targeted multiple CCM components. This 
is not surprising as CCM elements are intertwined and 
evidence did not yet identify one single essential element 
to target when aiming to improve outcomes [29, 49]. We 
also found a high variability in changes reported. This 
variability is observed in studies on other diseases and it 
challenges the identification of a core set of elements that 
might lead to improvements in clinical care [50].

A meta-analysis in four other chronic illnesses showed 
that interventions targeting CCM elements improved 
clinical outcomes and processes but had less impact on 
health-related quality of life [29]. In our review, patient 
outcomes were targeted the most, particularly health-
related quality of life. Processes were assessed in only 
two changes. In IPF care, a recent review highlighted 
the potential of PROs and experiences to improve the 
patient-centredness of the care delivery pathway [51]. 
However, no core outcome set is available yet for IPF 
research and care. This is a crucial gap if one wants to 
evaluate whether changes in care spin off in better clini-
cal and patient-reported outcomes or care processes [52].

Recent reviews highlighted the importance of pharma-
cological management of IPF, palliative care, the potential 
use of PROs and the multidimensional supportive needs 
of patients and caregivers [11, 51, 53–55]. Our review 
adds to this by evaluating care models and components 
thereof from the perspective of chronic integrated care.

The quality analysis of the included studies revealed 
that there were several methodological shortcomings, 
mainly at the level of reporting. More specifically, we 
showed a lack of information on how the intervention 
was developed and to what extent the intervention was 
delivered as intended. Overall, evidence is scarce and 
heterogeneous, and we would like to call researchers to 
develop, evaluate, implement, and report care models, 
including its complex interventions in a thorough and 
transparent way so that research, and ultimately clinical 

care can move forward. We outline some factors to con-
sider when developing and/or implementing changes in 
care.

Most articles only briefly described the development of 
their change by for instance using frameworks and qual-
ity improvement methods. However, five of the 13 iden-
tified changes did not describe the development phase, 
and none mentioned the use of the CCM explicitly. Yet, 
several CCM toolkits are available to guide future inter-
vention development and implementation. The Medical 
Research Council (MRC) guide on complex interven-
tions, in which stakeholder involvement is stressed, might 
also be a relevant resource [56]. Of note, only 46% (n = 6) 
of our identified changes involved stakeholders in their 
development phase, of which only two involved patients. 
A close collaboration with stakeholders is increasingly 
being put forward as a key ingredient to make the envi-
sioned changes more acceptable and useful, and enhance 
the potential of a successful and sustainable implemen-
tation [57, 58]. Because of the high variability in settings 
and contexts in which changes are envisioned, a detailed 
context analysis and description is crucial in view of rep-
licability or scalability of findings to other settings [58]. 
Of the six changes in our review that were already imple-
mented in routine care, only two clearly mentioned an 
analysis of their context as part of their quality improve-
ment process. Potential barriers and facilitators should 
be addressed as both play an enormous role when aiming 
to redesigning care [59]. For instance, one of the included 
papers discussed several barriers and facilitators, includ-
ing the need for resources, training and the availability 
of a clinical information system [35]. Work outside IPF 
stresses the importance of having a team ready and moti-
vated to attain change as well as the involvement of lead-
ership in order to be successful in improving care [59].

Limitations
We only included articles that particularly mentioned 
a change in the content or process of a care program, 
hereby excluding articles that made recommendations 
only. We did not include grey literature, nor did we sur-
vey IPF programs on unpublished improvements in care, 
which, despite our rigorous search strategy, could have 
led to missing out relevant changes. Moreover, given that 
none of the included articles used the CCM elements, 
classification errors in describing the content of the 
changes are possible, although two researchers made the 
classification independently. Lastly, we could only rely on 
the information provided in the articles. It is thus pos-
sible that crucial information was missed, which again 
highlights the importance of transparency and complete-
ness of reporting.
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Conclusions and implications
This systematic review describes the characteristics of 
13 new care models/components for IPF, using the CCM 
elements. Evidence is scarce and heterogeneous. Most 
changes focused on care delivery and self-management 
support. There is a need to develop, evaluate and imple-
ment new models of care for IPF and to comprehensively 
describe the particular setting and context in order to be 
able to move clinical care for patients with IPF forward.
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