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Artic{e history: Introduction: Chronic obstructive pulmonary disease (COPD) is a serious global health problem that is
Received 26 July 2024 ranked third among the leading causes of death worldwide. However, underdiagnosis remains common,
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especially in Spain. The CARABELA-COPD initiative aims to address these issues by optimizing processes

Material and methods: CARABELA-COPD employs lean methodology and fosters partnership between

Keywords: scientific societies, industry, clinicians, and managers to improve COPD care. The methodology consists
CM(;l:Bgemem of 4 phgsgs: l?hase 1 involved experts apalyzing COPD care mode}s and unmet needg; P.has.e 2, validatiqn
Healthcare transformation and priorization of improvement areas in 7 pilot hospitals, selecting healthcare quality indicators (QIs) in
Qls a national meeting; Phase 3, cocreation and refinement of results from a regional perspective; and Phase
Quality of care 4 is ongoing, disseminating the results and implementing them locally.

Results: Initial phases of the initiative have defined a generic patient journey for COPD management
from a multidisciplinary approach, identified 7 improvement areas for optimal COPD care, developed 4
care models tailored to different settings, and established QIs that have been validated in national and

regional meetings.

Discussion: CARABELA-COPD is a novel practical approach to COPD management in Spain that acts as
catalyst for a system transformation to boost overall system efficiency and enhance patient outcomes. It
provides a clear framework for improvement, emphasizing interdisciplinary collaboration and commu-
nication. The ongoing implementation phase will require flexibility and constant evaluation to further

enhance COPD care, ultimately improving patient quality of life and healthcare effectiveness.
© 2024 Sociedad Espafola de Neumologia y Cirugia Toracica (SEPAR). Published by Elsevier Espaiia,
S.L.U. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

CARABELA-EPOC: transformacion y mejora del proceso asistencial en la gestiéon

de la EPOC en Espaiia

RESUMEN

Palabras clave: Introduccion: La enfermedad pulmonar obstructiva crénica (EPOC) es un problema de salud global grave
EPOC y se sitGa como la tercera causa de muerte en todo el mundo. Sin embargo, su infradiagnéstico sigue
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siendo comdn, especialmente en Espafia. La iniciativa CARABELA-EPOC tiene como objetivo abordar estos
problemas mediante la optimizacién de los procesos asistenciales en los diversos entornos sanitarios en
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Material y métodos: CARABELA-EPOC emplea una metodologia estructurada y eficiente que fomenta la
colaboracién entre sociedades cientificas, industria, clinicos y gestores para mejorar la atencién de las
personas con EPOC. La metodologia consta de cuatro fases: la fase 1 involucré a expertos que analizaron
los modelos de atencién en EPOC y las necesidades no cubiertas; la fase 2, implicé la validacién y la
priorizacién de dreas de mejora en siete hospitales piloto, seleccionando indicadores de calidad asistencial
(IC) en una reunién nacional; la fase 3, co-creacién y refinamiento de resultados desde una perspectiva
regional, y la fase 4 esta en curso, difundiendo los resultados e implementandolos a nivel local.
Resultados: Las fases iniciales de la iniciativa han definido un recorrido genérico del paciente para el
manejo de la EPOC desde un enfoque multidisciplinar, han identificado 7 areas de mejora para una aten-
cion 6ptima de la EPOC, han desarrollado 4 modelos de atencién adaptados a diferentes entornos, y han
establecido IC que han sido validados en reuniones nacionales y regionales.

Discusion: La iniciativa CARABELA-EPOC representa un enfoque innovador en la gestién de la EPOC en
Espafia, actuando como un catalizador para la transformacién del sistema de salud, con el objetivo de
incrementar su eficiencia y mejorar los resultados para los pacientes. Este proyecto proporciona un marco
claro para la mejora continua, destacando la importancia de la colaboracién y la comunicacién interdisci-
plinarias. La fase de implementacién, actualmente en curso, exigira flexibilidad y una evaluacién constante
para seguir optimizando la atencién de la EPOC, lo que finalmente se traducira en una mejor calidad de
vida para los pacientes y una mayor efectividad en la atencién sanitaria.

© 2024 Sociedad Espanola de Neumologia y Cirugia Toracica (SEPAR). Publicado por Elsevier Espaiia,
S.L.U. Este es un articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/

licencias/by-nc-nd/4.0/).

Introduction

Chronic obstructive pulmonary disease (COPD) is a common,
preventable, and treatable chronic lung disease that affects men
and women worldwide. It is globally the third leading cause of
death.! The underdiagnosis rate is significant, accounting for up to
70% of patients worldwide,? but increasing in Spain to 75%.3 COPD
has a prevalence of 33.9 cases per 1000 habitants among individu-
als >40 years of age in Spain,* while the EPISCAN II study reported
a prevalence of 11.8% in the general population, 14.6% in men and
9.4% in women.” COPD mortality is 4 times higher in men than in
women, and from 2001 to 2019 it fell by approximately 50% in men
and 33% in women.*

Healthcare costs of COPD management in Spain are high, par-
ticularly after an exacerbation,® and expenditure is even higher in
the case of older patients, longer hospital stays, intensive care unit
admission, and higher Charlson index.” In view of the aging pop-
ulation, this is clearly a scenario in which optimization should be
addressed. Indeed, this issue has been on the table for decades. The
Spanish National Health System 2009 COPD Strategy, for instance,
identified various shortcomings in healthcare organization and
established objectives and recommendations for improving the
entire healthcare model,® while an update of this document in
2014 highlighted the poor level of implementation of the strategy®
and the disparity between guideline recommendations and clin-
ical practice.’® Improvement of COPD management and results
in Spain has always been a priority, but despite many efforts
over the years, the impact in terms of tangible results is still
insufficient.!-13

In this context, scientific societies in partnership with indus-
try have designed a novel approach. CARABELA-COPD is a holistic
multidisciplinary approach that seeks to reduce possible inefficien-
cies and existing clinical variability by optimizing the processes
and quality of healthcare, taking into account the many reali-
ties and settings present in our healthcare system. This effort is
part of the ongoing CARABELA initiatives'* that are characterized
by a particular mindset and a methodology aimed primarily at
assessing and understanding the improvement areas within the
Spanish healthcare system in managing high-burden chronic dis-
eases, such as COPD. Moreover, it aims and to act as catalyst for
system transformation toward practical improvements. In line with
our integrative philosophy, all procedures are led by healthcare
professionals, managers, scientific societies, and other relevant
stakeholders.

This article describes the results of an ambitious reengineering
initiative aimed at modeling our healthcare services and patient
pathways for COPD in Spain and setting quality standards designed
by the nationwide working groups of the 3 collaborating scientific
societies SEMI (Spanish Society of Internal Medicine), SEPAR (Span-
ish Society of Pulmonology and Thoracic Surgery) SECA (Spanish
Society of Quality of Care), in partnership with AstraZeneca. These
results may serve as a basis for assessment and a roadmap for
transformation toward optimal COPD care within our healthcare
model.

Material and methods

The general methodology for the CARABELA approach, based
on lean methodology applied to healthcare ecosystems,!> has
been described elsewhere.' Representatives of SECA, SEMI, SEPAR,
AstraZeneca, and dozens of clinicians and managers experts in
COPD collaborated in the various phases of CARABELA-COPD.

Approval from an Ethics Committee was not required for this
study asitdid notinvolve the recruitment of patients. The process of
obtaining informed consent was not applicable for the same reason.

The specific details of the CARABELA-COPD program are sum-
marized here. The initial phases of this project comprised 4 main
objectives: (1) to establish the various healthcare models present in
the Spanish system, delineating the available resources and patient
pathways used in each setting; (2) to identify unmet needs in each
of the models described; (3) to define the healthcare quality indi-
cators (QIs) that should be met to achieve an integrated optimal
model; (4) to obtain a set of general solutions that may direct the
improvement areas toward optimal care (Fig. 1).

Phase 1

A multidisciplinary steering committee (SC) was formed, con-
sisting of experts from three major Spanish scientific societies:
SEMI, SEPAR, and SECA. Four pulmonologists, 4 internists, and
1 healthcare manager highly experienced in COPD management,
were officially appointed by the presidents of these scientific
societies. AstraZeneca provided logistical and technical support
without influencing clinical decisions.

In their preliminary meetings, the CARABELA SC analyzed the
state of COPD care in Spain, identified unmet needs, and improve-
ment areas by performing a targeted literature search of current
clinical guidelines, position papers and other expert opinion doc-
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Fig. 1. General methodology of CARABELA-COPD. COPD: chronic obstructive pulmonary disease.

uments, systematic literature reviews and metanalysis regarding
the disease and its treatment. They also defined a generic patient
journey for COPD based on the retrieved literature and an iterative
feedback process over several rounds of discussion.

Seven pilot centers were chosen (Supplementary material)
by the SC, following predefined inclusion and exclusion crite-
ria: geographic variability across Spain, representation of different
management models (e.g., tertiary, regional hospitals), centers rec-
ognized for their leadership in COPD management and with no
conflicts of interest (i.e., centers where SC members were employed
were excluded to avoid bias), strong multidisciplinary collabo-
ration, high-impact project participation, and use of data and
technology for decision-making. Each hospital assembled multidis-
ciplinary teams, including pulmonologists, internists, cardiologists,
general practitioners, pharmacists, emergency physicians, and
nurses. These teams validated the generic model proposed by the
SC, tailoring it to their specific resources and patient pathways in
various working sessions and identified seven improvement areas
to be addressed in any initiative aimed at optimal COPD manage-
ment. Individual reports were issued, and the SC discussed the
results and agreed on the solutions, the healthcare models and
patient pathways and drafted QIs to be presented in the national
workshop for cocreation and further discussion.

Phase 2

A national workshop was held on March 8, 2022, with 96 multi-
disciplinary healthcare professionals involved in the management
of COPD. The participants voted on the prioritization of key areas
for improvement and the alignment with quality indicators (QIs)
proposed by the SC.

Two votes were held: one to rank the importance of the seven
improvement areas (1 being the highest priority and 7 the lowest),
and a second to assess the alignment with the QIs (scored from 1
to 10, where 10 indicates the highest alignment).

Phase 3

Four regional meetings were conducted across Spain (north,
south, east, and west regions) with a total of 41 experts participat-
ing (Supplementary materials). These experts represented a broad
spectrum of healthcare providers from both primary care and hos-
pital settings, ensuring diverse perspectives and local realities were
considered. A structured voting process was employed to gather
feedback and validate the proposed models and action points. Six
votes were conducted: (1) Evaluation of key areas for improve-
ment in COPD management: Experts were asked to indicate their
level of agreement with the identified areas for improvement in
the COPD care model. A scale from 1 to 10 was used, where 10
represented the highest level of agreement and 1 the lowest. This

provided insight into the consensus regarding the priority areas for
intervention in COPD management. (2) Selection of the COPD man-
agement model most relevant to each center: Participants were
asked to identify which of the four proposed COPD care models
(differentiated by level of specialization and resource availability)
best aligned with the structure and capabilities of their respec-
tive centers. This helped assess the feasibility of implementing the
proposed models across different healthcare settings in Spain. (3)
Evaluation of agreement with the proposed COPD management
models: After selecting the most relevant model, participants rated
their degree of agreement with the proposed models using the
same 1-10 scale. This provided feedback on whether the proposed
models accurately reflected the needs and realities of each region’s
healthcare system. (4) Prioritization of action points: Experts were
asked to prioritize the top five action points that they considered
most critical for improving COPD management in their region. A
total of 100 points were distributed, with each of the five selected
actions receiving 20 points. This exercise helped identify which
solutions were deemed most impactful and should be prioritized
for implementation. (5) Validation of the QIs: The participants also
evaluated their agreement with the set of QlIs presented by the SC,
again using a scale of 1-10. This process ensured that the QIs were
both relevant and applicable to the local context of each region.
(6) Assessment of satisfaction with the regional meeting: At the
end of each regional meeting, participants were asked to rate their
overall satisfaction with the meeting and the discussions held,
using a scale from 1 to 10. This feedback was used to gauge the
effectiveness of the meetings and the level of engagement among
participants.

The insights gained from the regional meetings were instrumen-
tal in refining the proposed COPD care models, action plans, and
Qls, ensuring they were adaptable to the specific needs of different
regions.

Phase 4

This is an ongoing phase that consists of the dissemination and
application of models, solutions and variables developed in the pre-
vious phases. CARABELA workshops are conducted upon request in
individual healthcare centers across Spain. The objective of these
workshops, led by the healthcare professionals attending COPD
patients, is to perform a self-assessment according to the model
that best applies to reality of that team, and ultimately design a
pathway toward optimized management within their care model
or to upgrade to a higher model, according to their needs, aspi-
rations, and resources. As this phase is ongoing, a description of
results is beyond the scope of the present manuscript. However,
clinical outcome data will be collected and published in future
studies.
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Fig. 2. Generic patient journey for COPD. GP, general practitioner, COPD, chronic obstructive pulmonary disease.

Results
Phase 1. Characterization of COPD healthcare models

In the first instance, a general model for COPD management
was discussed and defined by the SC. This model was based on
a multidisciplinary approach and differentiated the patient circuit
depending on the presence or absence of comorbidities (Fig. 2).

Improvement areas in COPD management

Individual sessions and detailed analyses of resources, protocols,
and organization in the 7 pilot hospitals resulted in the identifi-
cation of 7 improvement areas that should be addressed in any
initiative aimed at optimal COPD management. These areas were
recorded in reports and discussed with the SC (Table 1).

Healthcare models

Using the improvement areas as the framework for assess-
ment, evaluation and study of the 7 pilot hospitals, the design of
4 COPD care models emerged, defined as paradigms in the national
healthcare system. The most important differential feature was the
availability of a specialized COPD unit. These models were refined
and agreed upon by the SC.

Model 1. Characterized by the availability of a high specialization
unit led by the Pulmonology or Internal Medicine Department.
Medical consultation occurs between hospital and primary health-
care, and the infrastructure and functional tests required for COPD
management are available.

Model 2. Characterized by the availability of a basic unit led
by Pulmonology and/or Internal Medicine Departments in which
communication occurs between the different departments. It lacks
accreditation but the infrastructure and some functional tests for
the management of COPD are available.

Model 3. Characterized by the center as a dedicated COPD clinic
led by Pulmonology and/or Internal Medicine in which communi-
cation occurs between the different services. It lacks accreditation
but has access toinfrastructure and performs some functional tests
required for the management of COPD. Waiting lists are long.
Model 4. The hospital has general Pulmonology and Internal
Medicine clinics but there is no agile communication between the
different departments. It has no specific infrastructure and per-
forms some functional tests for the management of COPD. Waiting
lists are long.

Details of each of these models have been drawn up in figures
describing patient pathways for suspicion, diagnosis, treatment and
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Table 1
Improvement areas in COPD management identified at the pilot hospitals.
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Diagnostic strategy

Availability of resources and diagnostic tests
Multidisciplinary protocols and coordinated pathways
Continuity of clinical management between the
different healthcare settings

Role of specialized nursing and case manager

Patient awareness programs and health education
Technologies and information systems

Strategies that allow early identification of patients with COPD-like signs and symptoms
Available professional profiles, medical technology, and departments for COPD management
Specific multidisciplinary protocols and specific pathways for the management of COPD patients
Means to guarantee availability of information, referral, and communication to avoid losing COPD
patients due to pathway problems

Trained, specialized staff, dedicated to the care of COPD patients

Training, workshops and available material for learning and awareness about COPD

Digital tools to coordinate between different departments, follow-up, and communication

channels with patient

COPD, chronic obstructive pulmonary disease.

Table 2
Degree of specialization of the 4 models for COPD management.
Model 1 Model 2 Model 3 Model 4

The center performs an active search and categorization of High Medium Medium Low
patients
All functional tests for the diagnosis of COPD are available in High Medium-high Low Low
PC and hospital setting
Multidisciplinary protocols and specific pathways exist High Medium-high Medium Low
Interconsultation between PC and hospital is available and High Medium-high Medium Low
clinical history of the patient is shared
The center has specialized and trained nursing staff and/or High Medium-high Medium Low
case manager, and/or nursing consultation
Existence of tools for patient education High Medium-high Low Low
The center has telematic tools and virtual workshops High Medium-high Low Low

COPD, chronic obstructive pulmonary disease; PC, primary care setting.

follow-up (see Supplementary material). The degree of specializa-
tion of each model in different areas is summarized in Table 2.

Phase 2. Validation in national meeting

The improvement areas and care models described in Phase 1,
along with a list of QIs drafted by the SC, were discussed and voted
on in a national meeting.

Priority of improvement areas for COPD management

Participants in the national meeting voted on improvement
areas and stablished priorities according to their importance or
impact in the journey toward optimization of COPD management.
Results are listed in Table 3.

Solutions for COPD management

Under these 7 improvement areas, 21 solutions that could be
applied to all the identified models were defined. See summary in
Table 3.

Participants discussed the approach to these action points and
provided several practical insights. In terms of diagnostic strat-
egy, the identification of multimorbid patients with suspected
COPD, smokers with cough or dyspnea, and patients with other
comorbidities should be established in a multidisciplinary manner.
Mechanisms should also be implemented in hospitals to promote
rapid access to functional tests for patients after their first con-
sultation, to avoid competition with follow-up tests, since rapid
diagnosis of the potential COPD patient is crucial. Once diagnosed,
the second line, i.e., the availability of resources and diagnostic
tests, comes into play.

The creation of networks of experts acting under a single
care framework may be needed to make resources available. This
would offer patients equal access to the most advanced technology
needed for their management (new diagnostic techniques, gam-
ified training, etc.). A shared resource structure between Hospital
and Primary Care settings should be generated, and shared access to
training resources and technology should also be available. This line
also requires an increase in the number of respiratory rehabilita-

tion consultations for patients with COPD and, finally, the creation
or promotion of a multipurpose day hospital.

As for the implementation of protocols and pathways, proto-
cols for integrated patient care throughout the healthcare process
should be defined or updated and disseminated, while incorporat-
ing the vision of the different professionals and levels of healthcare
involved throughout the process. Fast-track pathways and proto-
cols for chronic patients should also be implemented.

The role of nursing staff and case managers was discussed.
The professionals agreed that official specialized nursing programs
should be promoted. Nursing consultations require physical space
and the technology and equipment necessary for the follow-up
and monitoring of patients. Finally, the figure of the professional
case manager responsible for the intra/extra-hospital transitions
of patients with COPD should be supported.

Continuity of healthcare in COPD is a must, so clinical follow-up
protocols and the role and functions of nurses in patient monitoring
and follow-up should be reinforced, as a reference for all profes-
sionals involved. Development/dissemination and the use of agile
communication channels between the PC and hospital settings and
among hospital departments should be implemented throughout
the healthcare process. The role of a transversal coordinator with
responsibilities and decision-making autonomy in all healthcare
areas should be defined.

Educational programs for patients that adapt to their needs and
their digital profile should be created. These programs should incor-
porate technological features that assist patients in learning about
the management and self-management of their disease. This could
include gamification tools, but the generation of valuable materials
in physical format aimed at non-digital patients cannot be over-
looked. Patient education programs in all settings and coordination
of expert patient groups are crucial for patient empowerment, and
the role of nursing in this aspect should be formalized.

Finally, in this age of technology and information systems,
the current situation of informatics and technological options in
healthcare centers must be examined. Innovative solutions may
promote the creation of networks of experts who function under
a single healthcare framework, offering patients equitable access
to the latest technologies available in the care of their disease. The
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List of solutions agreed in the national meeting to improve COPD management. Improvement area priority (bold) was voted in the phase 2 national meeting (10 being the

highest priority).

Diagnostic strategy (Priority 6.0/10)

« Promote a strategy to identify patients with symptoms consistent with COPD*

o Implement training plans (technique, referral criteria and circuits) focused on departments involved in the management of patients with COPD?
o Implement a database accessible to all professionals to collect and filter clinical data of patients with COPD
o Define a strategy with occupational health to perform spirometry for those in contact with smoke/dust/pollution or people with known smoking habit

Availability of resources and diagnostic tests (Priority 4.8/10)

o Reactivate PC access to functional tests for the diagnosis of COPD (e.g., spirometry, alphal antitrypsin, etc.)*
o Develop a common strategy with pulmonary rehabilitation units (creation of a specific unit, specific programs, preferential assistance, etc.)?
o Adapt resources and spaces available to ensure optimal safety standards according to the COVID situation during functional testing

Multidisciplinary protocols and coordination pathways (Priority 4.5/10)

« Develop/update the referral protocol from PC to Hospital Care enhancing the performance of functional tests prior to referral to the specialist consultation®
o Establish a system of direct appointment and fast-track entry from Emergency to Hospital Care and PC for patients with more urgent clinical situations?
« Define a referral protocol from other specialties to the Pulmonology/Internal Medicine service

Role of specialized nursing and case manager (Priority 3.4/10)
« Enhance the implementation of the nurse case manager in COPD
o Creation of a specific and specialized COPD nursing consultation®

Continuity between the different levels of healthcare (Priority 3.4/10)

o Implement a single shared medical history throughout all levels of healthcare?

« Protocolize referral to the nursing consultation after consultation with the specialist to carry out individualized patient training?®
« Create an effective communication channel between the specialties involved in the management of COPD patients?

Patient health education and awareness (Priority 2.9/10)

« Strengthen awareness among healthcare workers of the importance of initiatives encouraging physical activity for people with COPD
« Promote the creation of face-to-face or virtual workshops on smoking cessation, inhalation technique, and healthy lifestyle habits in PC and Hospital Care
« Create and protocolize the delivery of an informative action plan to the patient after consultation

Technologies and information systems (Priority 2.2/10)
o Establish telematic tools for the follow-up of stabilized patients

o Establish a remote consultation from other specialties to Pulmonology or Internal Medicine in the event of suspected COPD to reduce healthcare pressure
o Establish an alert system to warn of the need for to call patients who do not attend the COPD follow-up consultation

2 Points with a priority of action voted in phase 4 regional meetings.
COPD, chronic obstructive pulmonary disease; PC, primary care.

advantages and benefits of implementing groundbreaking techno-
logical tools should be exploited among the various disciplines.
Computer systems should be employed to test the possible ben-
efits of pilot technological tools, check barriers, and assess viability
to decide on investment.

Healthcare quality indicators
Table 4 contains the final list of QIs agreed upon in the national
meeting and later validated in the regional meetings.

Phase 3. Cocreation: regional refinement of improvement areas
and solutions

Regional meetings served as a forum to share and discuss the
materials developed in previous phases and to measure the degree
of agreement at a more granular level (Table 5). Priorities for solu-
tions shownin Table 3 were also set, and a more in-depth discussion
of potential actions adapted to the various realities was carried out.
These discussions will be covered in another publication.

Discussion

This article summarizes the main results of 4 CARABELA-COPD
phases. The CARABELA-COPD initiative generated a highly valu-
able set of insights on the realities, needs, aspirations, and vision
of a considerable number of healthcare providers and managers
treating COPD patients across Spain. The CARABELA mindset and
methodology were applied to analyze the current organization
and processes in detail, as a foundation for constructing a path-
way toward optimal management in each setting. As a result, a
comprehensive and integrated plan has been developed under the
leadership of the collaborating scientific societies and industry
partners to help healthcare teams and centers treating COPD in

Spain systematically work toward aligning guidelines, recommen-
dations, and national strategies.

A very important problem that healthcare teams face when
treating COPD is the implementation of guidelines and optimal
processes using the resources available in real life.'%'6 Since the
Spanish National Health System COPD Strategy was published in
2009,% many national, regional and local efforts have been made,
but the overall impact on the practical implementation of the
many improvements that have been repeatedly recommended
has been limited.”~'317.18 Indeed, over the years, QIs and rec-
ommendations for the Spanish system have been developed for
COPD,!”18 guidelines have been updated,’ solutions have been
proposed,'? and official public plans have been issued, yet a recent
discussion on the shortcomings in COPD management in Spain
highlighted that, among other problems, the impact of public health
plans was still ephemeral, coordination in healthcare settings was
lacking, diagnostic issues existed, clinical practice guideline adher-
ence was poor, and education of the population and patients was
insufficient.? Such opinions have been shared over the years one
way or another by other voices.>?122

In such a scenario, we need to discuss which features would
draw attention the CARABELA initiative in the field and how its
results may add value to the therapeutic process. The first is the
mindset itself: CARABELA was born as a collaborative framework
in which all stakeholders in COPD management have a voice.
One important factor of the many Spanish realities is diversity:
diversity of healthcare centers and settings, profiles of healthcare
professionals, resources, needs, and the patient population, all of
which influence methods and organization. The 7 pilot centers
were representative not only of the Spanish geography, but also
of organizational models that had been created to respond to local
necessities. These centers served as a basis to construct 4 models
that could encompass all the requirements. The second feature is
that all insights, proposals, and products are the result of a prag-
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Table 4
Healthcare quality indicators to assess the quality of COPD management.
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Resources

1. Existence of a multidisciplinary unit with the participation of the different specialties
2. Availability of specific care devices such as Day Hospital, Home Hospitalization or telemonitoring

3. Number of training courses aimed at PC

4. Percentage of nurses trained and specialized in COPD assigned to the Specialized Unit and to Pulmonology and Internal Medicine

Diagnosis

5. Percentage of patients diagnosed with COPD with a spirometry performed in the last year
6. Percentage of patients referred from PC with correct diagnosis (FEV; /FVC<0.7) after a bronchodilator test in the last year

Referral

7. Existence of priority access for patients with severe COPD to Internal Medicine/Pulmonology/Specialized units (Fast Track)

8. Existence of referral protocols from PC to other specialties

Treatment
9. Presence of Respiratory Rehabilitation programs

10. Percentage of patients with comorbidities and smokers who receive smoking cessation recommendations

11. Percentage of patients with treatment appropriate to the guidelines
12. Percentage of patients with triple inhaled therapy appropriate to guidelines
13. Percentage of patients who have received nutrition advice

Follow-up

14. Existence of action protocols for nurses in the management of patients with COPD
15. Percentage of patients with registered participation in a disease and treatment education program in the past year

16. Percentage of patients with COPD-specific quality of life survey in the last year

17. Percentage of patients assessed for the degree of dyspnea
18. Percentage of patients assessed for risk

19. Percentage of patients who after discharge have been evaluated for COPD in less than 30 days
20. Percentage of patients who have been readmitted for COPD after discharge in less than 30 days

Management of exacerbations
21. Mean admissions/year x COPD patient with exacerbations

22. Existence of priority access for patients with urgent COPD from Emergency to Pulmonology/Internal Medicine (Fast Track)

23. Number of patients who attend Pulmonology/Internal Medicine after assistance in the Emergency Department in the last 6 months
24. Mean admissions/year x COPD patient with evidence of exacerbations seen in the Emergency Department in the last year

25. Percentage of exacerbating and/or eosinophilic patients treated with inhaled corticosteroids

26. Percentage of patients adherent to pharmacological treatment in the last year

Results
27. Percentage of patients adherent to non-pharmacological treatments
28. Percentage of patients who have quit smoking in the last year

29. Percentage of patients with COPD and other comorbidities who manage to maintain usual treatment and achieve control in the last year

30. Mortality in the 30 days following an episode of admission

COPD, chronic obstructive pulmonary disease; FEV; [FVC, ratio of forced expiratory volume in 1 second to forced vital capacity; PC, primary care.

Table 5

Summary of results obtained in the validation processes performed in the national and regional meetings of CARABELA-COPD. All items were scored from O to 10, 10 being

the highest level of agreement.

Phase 2

Phase 3

National meeting North regional meeting

South regional meeting East regional meeting Central regional meeting

Number of attendees 96 10

Lines of change 6.03 8.8
Models for COPD management NA 6.8
List of HQI 8.6 8.8

8 10 12

9.6 8.9 79
8.8 6.8 7.7
83 83 7.4

COPD, chronic obstructive pulmonary disease; NA, not applicable; HQI, Healthcare Quality Indicator.

matic approach to the realities of COPD care in Spain, and each
professional profile of collaborating experts reported their real-
world situation, along with their aspirational horizons. Hospital
departments and units across Spain now use the resulting models
and patient pathways in local workshops to recognize themselves
and analyze their own organizational structure and processes, each
setting an individual pathway for improvement. Thus, each care
team can tailor its own plan for improving COPD care accord-
ing to the QIs, solutions, and prioritized action points created
for the implementation of optimal COPD management, aiming at
their own viable goal, while continuing to address areas needing
improvement. These improvement areas include underdiagnosis,
healthcare system overload, high costs, chronicity, high prevalence,
and the associated comorbidities that complicate the implemen-
tation of an integral, comprehensive, patient-focused healthcare
model.

While the CARABELA-COPD initiative marks significant
progress, it has some limitations. The applicability of its out-
comes may vary across Spanish regions due to differences in
healthcare settings and resources. Although we have attempted
to ensure diverse representation through the selection of pilot
hospitals and regional validation processes, the results obtained
for the pilot centers may not fully capture all healthcare realities
across the country. Moreover, the findings and models may need
to be adjusted for use outside the Spanish public healthcare
system. On the other hand, while the project successfully defined
care models and identified key areas for improvement, clinical
outcome data comparing the effectiveness of these models against
traditional approaches have not yet been collected. This limitation
arises because the initiative is still in Phase 4, which focuses on
dissemination and local implementation. As such, the impact
of the proposed care models on clinical outcomes will need to
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be evaluated in future studies. Another limitation concerns the
involvement of specific healthcare professionals and institutions.
Although the project included a broad range of professionals
(pulmonologists, internists, primary care physicians, and nurses),
it did not officially involve representatives from all relevant
scientific societies which may have limited the scope of the recom-
mendations. Nonetheless, the CARABELA-COPD mindset ensures
that clear lines of work have been drawn and interdisciplinary
collaboration has been greatly promoted, and the roles of many
professionals in the management of COPD patients and the need
for increasing communication among them in a collective pursuit
have been highlighted.

During the implementation of all the insights and solutions
developed in this manuscript, barriers will clearly need to be over-
come in our continuous effort to improve. Addressing these areas
will require a steady but flexible execution of the CARABELA-COPD
blueprint, essential to ensure that the quality of healthcare is not
strained and the QIs are met. Further investigation is warranted to
respond to the new needs that will emerge during the transforma-
tion process, refining COPD management in Spain with the final goal
of improving QoL in COPD patients and healthcare effectiveness.

Funding

CARABELA-COPD is a co-organization accord between medical
societies and AstraZeneca Spain.

Authors’ contributions

Javier de Miguel-Diez, Jests Diez-Manglano, Inmaculada Medi-
avilla and Luciano Escudero participated in the conceptualization,
drafting and writing of the manuscript. The final version of the
manuscript has been reviewed and validated by all authors who
participate in the CARABELA-COPD Scientific Committee.

Conflicts of interest

Inmaculada Mediavilla has received payment or honoraria for
lectures, presentations, speakers bureaus, manuscript writing or
educational events from AstraZeneca, Novartis, Bristol-Myers-
Squibb, Boehringer-Ingelheim, MSD, Pfizer, and Bayer; support for
attending meetings and/or travel from Novartis and Pfizer; she
is the President of the Spanish Society for Quality of Care. Jests
Diez-Manglano has received payment or honoraria for lectures,
presentations, speakers bureaus, manuscript writing or educa-
tional events from AstraZeneca, Bristol-Myers-Squibb, Esteve, GSK,
and Boehringer-Ingelheim. Javier de Miguel-Diez has received
grants or contracts from GSK and AstraZeneca; payment or hon-
oraria for lectures, presentations, speakers bureaus, manuscript
writing or educational events from AstraZeneca, Bial, Boehringer,
Chiesi, FAES, Ferrer, Gebro, GSK, Janssen, Menarini, Novartis, Roche,
Teva and Pfizer; support for attending meetings and/or travel
from AstraZeneca, Bial, Boehringer-Ingelheim, Chiesi, FAES, Gebro,
GSK, Menarini, Novartis, Roche, Teva, and Pfizer; he is the COPD
coordinator of the Spanish Society of Pulmonology and Thoracic
Surgery. Juan Luis Garcia has received grants or contracts from
GSK and AstraZeneca; payment or honoraria for lectures, pre-
sentations, speakers bureaus, manuscript writing or educational
events from AstraZeneca, GSK, Gebro, Sanofi, Grifols and Chiesi;
support for attending meetings and/or travel from AstraZeneca,
GSK and Sanofi; he has participated on a Data Safety Monitor-
ing Board or Advisory Board from AstraZeneca and GSK he is
the secretary of the Spanish Society of Pulmonology and Tho-
racic Surgery and the president of the Cantabrian Association
for Respiratory System Research. Francisco Javier Medrano has
received consulting fees from AstraZeneca; payment or honoraria
forlectures, presentations, speakers bureaus, manuscript writing or

Open Respiratory Archives 7 (2025) 100387

educational events from AstraZeneca. Francisco Casas-Maldonado
has received consulting fees from AstraZeneca, CSL Behring, Gri-
fols and GSK; payment or honoraria for lectures, presentations,
speakers bureaus, manuscript writing or educational events from
AstraZeneca, Boehringer-Ingelheim, and CSL Behring; support for
attending meetings and/or travel from AstraZeneca, Boehringer-
Ingelheim, and CSL Behring. Ramén Boixeda has received pay-
ment or honoraria for lectures, presentations, speakers bureaus,
manuscript writing or educational events from AstraZeneca, Gilead,
and GSK; support for attending meetings and/or travel from
Chiesi and Gilead; he has participated in a Data Safety Monitor-
ing Board and Advisory Board for Bayer. Maria Belén Alonso-Ortiz
has received payment or honoraria for lectures, presentations,
speakers bureaus, manuscript writing or educational events from
AstraZeneca, Bayer, Chiesi, FAES Farma, GSK and Nestlé Health
Science and support for attending meetings and/or travel from
Almirall, GSK and Novo Nordisk. Luciano Escudero, Carmen Corregi-
dor, Eunice Fitas and Lucia Regadera are employees in AstraZeneca
Medical Department. Sergio Campos has no conflicts of interest to
report.

Acknowledgments

The authors acknowledge the participation of all the profession-
als participating in the regional meetings of the CARABELA-COPD
initiative, and of all those involved in the pilot phase of the
CARABELA-COPD initiative from Hospital Alvaro Cunqueiro (Pon-
tevedra, Spain), Hospital Clinico de Valencia (Valencia, Spain),
Hospital Galdakao (Bizkaia, Spain), Hospital de Mieres (Asturias,
Spain), Hospital La Paz (Madrid, Spain), Hospital El Bierzo (Ponfer-
rada, Spain), Hospital Vall d’Hebron (Barcelona, Spain).

Medical writing support was provided under the guidance of
the authors by Antoni Torres-Collado, PhD, Blanca Piedrafita, PhD
and Vanessa Marfil, PhD from Medical Statistics Consulting (MSC),
Valencia, Spain, and was funded by Astra Zeneca, Madrid, Spain, in
accordance with Good Publication Practice (GPP3) guidelines.

Appendix. The CARABELA-COPD Scientific Committee
consists of the following members (listed alphabetically by
last name):

Maria Belén Alonso-Ortiz (Spanish Society of Internal Medicine),
Ramén Boixeda (Spanish Society of Internal Medicine), Sergio
Campos (Spanish Society of Pulmonology and Thoracic Surgery),
Francisco Casas-Maldonado (Spanish Society of Pulmonology and
Thoracic Surgery), Carmen Corregidor (AstraZeneca Farmacéu-
tica Spain), Jests Diez-Manglano (Spanish Society of Internal
Medicine); Luciano Escudero (AstraZeneca Farmacéutica Spain),
Eunice Fitas (AstraZeneca Farmacéutica Spain), Juan Luis Garcia
(Spanish Society of Pulmonology and Thoracic Surgery), Inmacu-
lada Mediavilla (Spanish Society for Quality Care), Francisco Javier
Medrano (Spanish Society of Internal Medicine), Javier de Miguel-
Diez (Spanish Society of Pulmonology and Thoracic Surgery and
Lucia Regadera (AstraZeneca Farmacéutica Spain).

Appendix B. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.opresp.2024.100387.

References

1. Global Initiative for chronic obstructive lung disease. Global strat-
egy for prevention, diagnosis and management of COPD: 2023 Report.
https://goldcopd.org/2023-gold-report-2/ [accessed 15.9.23].


http://dx.doi.org/10.1016/j.opresp.2024.100387
https://goldcopd.org/2023-gold-report-2/

J. de Miguel-Diez, ]. Diez Manglano, I. Mediavilla et al.

10.

11.

12.

. Ministerio de Sanidad y Politica Social.

. Diab N, Gershon AS, Sin DD, Tan WC, Bourbeau J, Boulet LP, et al. Underdiagnosis

and overdiagnosis of chronic obstructive pulmonary disease. Am J Respir Crit
Care Med. 2018;198:1130-9, http://dx.doi.org/10.1164/rccm.201804-0621CI.

. Ancochea ], Aguilar ], de Lucas P, Fernandez A, Garcia Rio F, Gracia D, et al. La

EPOC en Espaiia: reflexion sobre la situacion actual y propuesta de soluciones
2021. EIDON. 2020;54:151-87, http://dx.doi.org/10.13184/eidon.54.

Informe Anual del Sistema
Nacional de Salud 2020-2021. https://www.sanidad.gob.es/estadEstudios/
estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnualSNS2020-21/INFORME.
ANUAL_2020_21.pdf [accessed 20.9.23].

. Soriano JB, Alfageme [, Miravitlles M, de Lucas P, Soler-Cataluna
JJ, Garcia-Rio F, et al. Prevalence and determinants of COPD in
Spain: EPISCAN II. Arch Bronconeumol (Engl Ed). 2021;57:61-9,

http://dx.doi.org/10.1016/j.arbres.2020.07.024, 20200917.

. Oritz MTT, Hernindez ]JS-C, Echeverria CG, Zamora HB, Sobrino JLB, Campo

M], et al. Estimation and visual representation of hospital costs after an acute
exacerbation of COPD COHERENT-COPD study. Eur Respir J. 2022;60:1784,
http://dx.doi.org/10.1183/13993003.congress-2022.1784.

. Darba J, Ascanio M. Incidence and medical costs of chronic obstructive respira-

tory disease in Spanish hospitals: a retrospective database analysis. ] Med Econ.
2023;26:335-41, http://dx.doi.org/10.1080/13696998.2023.2182092.

. Ministerio de Sanidad y Politica Social. Estrategia en EPOC del Sistema Nacional

de Salud. https://www.sanidad.gob.es/organizacion/sns/planCalidadSNS/
docs/EstrategiaEPOCSNS.pdf [accessed 20.9.23].

. de M and Sanidad SSel. Actualizacién de la Estrategia en EPOC del

Sistema Nacional de Salud. https://www.sanidad.gob.es/organizacion/sns/
planCalidadSNS/pdf/EPOC_version_junio-2014.pdf [accessed 15.9.23].

Calle Rubio M, Alcazar Navarrete B, Soriano ]B, Soler-Cataluna JJ, Rodriguez
Gonzalez-Moro JM, Fuentes Ferrer ME, et al. Clinical audit of COPD in outpatient
respiratory clinics in Spain: the EPOCONSUL study. Int ] Chron Obstruct Pulmon
Dis. 2017;12:417-26, http://dx.doi.org/10.2147/COPD.S124482, 20170125.
Ginel Mendoza L, Gonzalvez Rey ], Trigueros Carrero JA, Pinera Salmeron
P. Protocol for the management of patients with chronic obstructive pul-
monary disease after exacerbation in the emergency department. Semergen.
2023;49:101998, http://dx.doi.org/10.1016/j.semerg.2023.101998.

Sociedad Espafiola de Neumologia y Cirugia Toracica (SEPAR). Manual SEPAR
de procedimientos: Manual de atencién domiciliaria del paciente con EPOC.
https://issuu.com/separ/docs/manual22?mode=window&backgroundColor=
%23222222 [accessed 2.10.23].

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Open Respiratory Archives 7 (2025) 100387

Soler-Cataluna JJ, Pinera P, Trigueros JA, Calle M, Casanova C, Cosio BG,
et al. Spanish COPD guidelines (GesEPOC) 2021 update diagnosis and treat-
ment of COPD exacerbation syndrome. Arch Bronconeumol. 2022;58:159-70,
http://dx.doi.org/10.1016/j.arbres.2021.05.011, 20210526.

Escalada J, Carretero Gomez |, Anguita M, de Sequera P, Garcia-Rio F, Davila I,
et al. Enhancing the management of chronic diseases in clinical practice: The
CARABELA methodology. Healthc Qual Res. 2024;39:336-9.

Graban M. Lean hospitals: improving quality patient safety, and employee
engagement; 2023, http://dx.doi.org/10.4324/9781315380827 [accessed
2.10.23].

Croft P, Malmivaara A, van Tulder M. The pros and cons of
evidence-based medicine. Spine (Phila Pa 1976). 2011;36:E1121-5,
http://dx.doi.org/10.1097/BRS.0b013e318223ae4c.

Pascual Soria MT. Fiabilidad y validez de los indicadores de calidad asistencial en
la Rehabilitacién Pulmonar del paciente con Enfermedad Pulmonar Obstructiva
Crénica. Available from: https://www.tdx.cat/handle/10803/129372 [accessed
2023].

Soler-Cataluna JJ, Calle M, Cosio BG, Marin JM, Monso E, Alfageme |, et al. Health-
care quality standards in chronic obstructive pulmonary disease. Arch Bron-
coneumol. 2009;45:196-203, http://dx.doi.org/10.1016/j.arbres.2008.05.008,
20090321.

Merino M, Martin Lorenzo T, Maravilla-Herrera P, Ancochea ], Gomez Saenz
JT, Hass N, et al. A social return on investment analysis of improving the
management of chronic obstructive pulmonary disease within the Spanish
National Healthcare System. Int ] Chron Obstruct Pulmon Dis. 2022;17:1431-42,
http://dx.doi.org/10.2147/COPD.S361700, 20220621.

Luis Izquierdo ], Casanova C, Celli B, Santos S, Sibila O, Sobradillo P, et al.
The 7 cardinal sins of COPD in Spain. Arch Bronconeumol. 2022;58:498-503,
http://dx.doi.org/10.1016/j.arbres.2021.12.008, 20220107.

Figueira Goncalves M, Perez Rodriguez A. COPD: the great unknown? A
note on how to improve diagnostic accuracy. Rev Calid Asist. 2017;32:350-2,
http://dx.doi.org/10.1016/j.cali.2017.08.002, 20171018.

Bouza E, Alvar A, Almagro P, Alonso T, Ancochea ], Barbe F, et al. Chronic
obstructive pulmonary disease (COPD) in Spain and the different aspects of
its social impact: a multidisciplinary opinion document. Rev Esp Quimioter.
2020;33:49-67, http://dx.doi.org/10.37201/req/2064.2019, 20200114.


dx.doi.org/10.1164/rccm.201804-0621CI
dx.doi.org/10.13184/eidon.54
https://www.sanidad.gob.es/estadEstudios/estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnualSNS2020_21/INFORME_ANUAL_2020_21.pdf
https://www.sanidad.gob.es/estadEstudios/estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnualSNS2020_21/INFORME_ANUAL_2020_21.pdf
https://www.sanidad.gob.es/estadEstudios/estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnualSNS2020_21/INFORME_ANUAL_2020_21.pdf
dx.doi.org/10.1016/j.arbres.2020.07.024
dx.doi.org/10.1183/13993003.congress-2022.1784
dx.doi.org/10.1080/13696998.2023.2182092
https://www.sanidad.gob.es/organizacion/sns/planCalidadSNS/docs/EstrategiaEPOCSNS.pdf
https://www.sanidad.gob.es/organizacion/sns/planCalidadSNS/docs/EstrategiaEPOCSNS.pdf
https://www.sanidad.gob.es/organizacion/sns/planCalidadSNS/pdf/EPOC_version_junio_2014.pdf
https://www.sanidad.gob.es/organizacion/sns/planCalidadSNS/pdf/EPOC_version_junio_2014.pdf
dx.doi.org/10.2147/COPD.S124482
dx.doi.org/10.1016/j.semerg.2023.101998
https://issuu.com/separ/docs/manual22?mode=window&backgroundColor=#222222
https://issuu.com/separ/docs/manual22?mode=window&backgroundColor=#222222
dx.doi.org/10.1016/j.arbres.2021.05.011
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
http://refhub.elsevier.com/S2659-6636(24)00109-7/sbref0225
dx.doi.org/10.4324/9781315380827
dx.doi.org/10.1097/BRS.0b013e318223ae4c
https://www.tdx.cat/handle/10803/129372
dx.doi.org/10.1016/j.arbres.2008.05.008
dx.doi.org/10.2147/COPD.S361700
dx.doi.org/10.1016/j.arbres.2021.12.008
dx.doi.org/10.1016/j.cali.2017.08.002
dx.doi.org/10.37201/req/2064.2019

	CARABELA-COPD: A Novel Approach for the Transformation and Improvement of the Healthcare Process in COPD Management in Spain
	Introduction
	Material and methods
	Phase 1
	Phase 2
	Phase 3
	Phase 4

	Results
	Phase 1. Characterization of COPD healthcare models
	Improvement areas in COPD management
	Healthcare models

	Phase 2. Validation in national meeting
	Priority of improvement areas for COPD management
	Solutions for COPD management
	Healthcare quality indicators

	Phase 3. Cocreation: regional refinement of improvement areas and solutions

	Discussion
	Funding
	Authors’ contributions
	Conflicts of interest
	Acknowledgments
	Appendix The CARABELA-COPD Scientific Committee consists of the following members (listed alphabetically by last name):
	Appendix B Supplementary data
	References


