Annals of Research in Oncology
Vol. 6(3), 126-135, 2026

PERSPECTIVE

DEVELOPMENT AND IMPLEMENTATION
OF A MULTIDISCIPLINARY DIAGNOSTIC
AND THERAPEUTIC CARE PATHWAY
(PDTA) FOR PLEURAL MESOTHELIOMA:
A METHODOLOGICAL FRAMEWORK FOR
REGIONAL ONCOLOGY NETWORKS

Maria Pagano " *, Federica Grosso 2*, Laura Abate-Daga 3, Massimo Aglietta ¢,
Marinella Bertolotti 5, Vincenzo Adamo ¢, Giuseppe Casablanca 7, Fabrizio Capuano &,
Sandro Pignata °, Stefano Lovadina ', Alessandra Guglielmi ", Annamaria Catino %,
Giovanna Masala 3, Michele Maio 4, Sandra Cavone %, Lucia Bisceglie ¢, Erika Gervasi ',
Giamaica Ciardiello ', Eleonora Borghi ', Carmine Pinto "7

' Oncologia Medica, Azienda USL-IRCCS di Reggio Emilia, Reggio Emilia, Italy

2 Director Mesothelioma, Melanoma and Rare Cancers Unit AOU “S.S. Antonio e Biagio e Cesare Arrigo”, Alessandria,
Italy; Director Mesothelioma Unit S Spirito Hospital Casale Monferrato, Alessandria, Italy; MET.l, Fondazione
Mesothelioma Team Italy, Milan, Italy

3TU.TO.R. Tumori Toracici Rari, Patient Advocacy, Milan, Italy; MET.|, Fondazione Mesothelioma Team Italy, Milan, Italy

4 Coordinatore Rete Oncologica Piemonte e Valle d’Aosta, Italy

5> Epidemiologist Research and Innovation Department (DAIRI), IRCCS Azienda Ospedaliero-Universitaria “S.S. Antonio
e Biagio e Cesare Arrigo”, Alessandria, Italy

6 Coordinatore Rete Oncologica Siciliana, Scientific Consultant Oncology Clinical Trial Center, Papardo Hospital,
Messina, Italy

7 Department of Thoracic Surgery, SC AO Papardo Hospital, Messina, Italy

8 Coordinatore regionale FAVO Campania e Consigliere Esecutivo Nazionale, Italy

9 Department of Urology and Gynecology, Istituto Nazionale Tumori IRCCS Fondazione G Pascale, Naples, Italy

10 Alta Specialita Chirurgia Toracica Mininvasiva, SC Chirurgia Toracica ASUGI, Trieste, Italy

" Unit of Medical Oncology, University of Trieste, Triest, Italy

12 SSD Oncologia Toracica IRCCS Istituto Tumori “Giovanni Paolo II”, Bari, Italy; MET.l, Fondazione Mesothelioma
Team ltaly, Milan, Italy

13 Institute for Cancer Research, Prevention and Clinical Network (ISPRO), Florence, Italy

4 University of Siena, Italy; Center for Immuno-Oncology, Department of Oncology, University Hospital of Siena,
Siena, Italy

5 TU.TO.R. Tumori Toracici Rari, Patient Advocacy, Milan, Italy

16 AReSS Puglia, Italy

7 Oncologia Medica, Azienda USL-IRCCS di Reggio Emilia, Reggio Emilia, Italy; MET.l, Fondazione Mesothelioma Team
Italy, Milan, Italy

* Correspondence to: & pagano.maria@ausl.re.it; https://orcid.org/0000-0001-7201-8697;

Y federica.grosso@ospedale.al.it; https://orcid.org/0000-0002-6843-3369

126 © 2026 Annals of Research in Oncology - ARO. Published by Edra Media S.r.I. All rights reserved.



Vol. 6(3), 126-135, 2026,

ABSTRACT: Pleural mesothelioma (PM) is a rare, aggressive tumor strongly linked to occupational asbestos exposure, with a
complex presentation that often delays diagnosis. Effective management requires a structured, multidisciplinary approach integrating
diagnostic, therapeutic, psychological, and supportive care across the healthcare system.

Conducted within the PNC-SINTESIproject - funded by the Italian Ministry of Health under the PNC/PNRR for environment-health
surveillance in Sites of National Interest - this study analyzed diagnostic and therapeutic care pathways (PDTAs) for PM developed
by eight Italian regions (Emilia-Romagna, Piemonte, Sicilia, Puglia, Toscana, Campania, Marche and Sardegna). Regional documents
were compared across eleven key dimensions, including healthcare professionals involved, access criteria, hub-and-spoke center
definitions, and process indicators, to identify shared components and propose a harmonized national model. The analysis identified
a core multidisciplinary team - medical oncologist, radiation oncologist, thoracic surgeon, pulmonologist, radiologist, pathologist, and
palliative care specialist - alongside a standardized hub-and-spoke framework and six key process indicators for quality monitoring.
Early, concurrent integration of palliative care and psychological support emerged as critical, consistent with evidence that timely
psychosocial involvement improves patients’ and families’ quality of life. Given the established asbestos link, the framework also
recommends occupational disease notification and medico-legal counselling to protect patients’ rights and support epidemiological
surveillance. This reproducible model aims to reduce regional variability in PM care and may serve as a reference for international

standardization.

Doi: 10.48286/ar0.2026.131

Impact statement: A harmonized hub-and-spoke PDTA model
for pleural mesothelioma may standardize multidisciplinary care
and reduce interregional variability in Italy.

INTRODUCTION

Pleural mesothelioma (PM) is a rare and aggressive
malignancy arising from the mesothelial cells of the
pleura, strongly associated with previous occupa-
tional or environmental exposure to asbestos. The
long latency between exposure and clinical onset,
often spanning decades, means that PM incidence
will remain substantial for years despite the pro-
gressive ban on asbestos in many countries (1-3).
Its clinical presentation is insidious and non-spe-
cific, frequently mimicking other pleuropulmonary
conditions, which delays diagnosis and results in
many patients presenting at an advanced stage (4,
5). Adequate tissue sampling and specialized his-
topathological and molecular characterization are
essential to confirm the diagnosis and histological
subtype, both of which carry major prognostic and
therapeutic weight (4).

The therapeutic landscape has moved from a period
in which single-modality treatment was uniformly
disappointing towards multimodal strategies com-
bining surgery, systemic therapy and radiotherapy,
with the more recent addition of immunotherapy
(6, 7). This evolution, together with the need to cor-
rectly allocate patients to active treatment or sup-
portive care based on age, performance status and
physiological reserve, is why international guidelines
consistently recommend that every patient with PM
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be evaluated by a multidisciplinary team with spe-
cific expertise in mesothelioma (4, 5, 8). In Italy, the
National Mesothelioma Registry (ReNaM) has sys-
tematically documented asbestos exposure and
mesothelioma incidence, underscoring the contin-
ued public health relevance of the disease (3). The
multidisciplinary approach is increasingly trans-
lated into clinical practice through diagnostic and
therapeutic care pathways (PDTAs), which repre-
sent essential organizational tools for coordinat-
ing the management of patients with PM. By defin-
ing roles, responsibilities, organizational structures,
and timelines across the entire care pathway, PDTAs
promote multidisciplinary integration, ensure conti-
nuity of care between hospital and community set-
tings, and support the delivery of timely, appropri-
ate, and high-quality care. However, because PM-spe-
cific PDTAs have been developed independently by
individual Italian regions, substantial heterogeneity
may exist in their structure, content, and implemen-
tation, potentially leading to interregional variabil-
ity in patient management.

Since 2024, the PNC SINTESI project has been under-
way in Italy. Itis a national program involving 14 Ital-
ian regions, guided by Puglia region, funded by the
Italian Ministry of Health to establish a permanent
health surveillance system in the Italian National Pri-
ority Contaminated Sites (Siti di Interesse Nazionale,
SINs), with the aim of reducing the health burden
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associated with environmental pollution and social
inequalities through targeted primary and second-
ary prevention strategies. Within this program, a
specific objective focuses on PM and aims to define
the minimum requirements that diagnostic, thera-
peutic, and care pathways (PDTAs) for mesotheli-
oma should meet across all Italian regions.

The present study was conducted within this frame-
work. We systematically reviewed and compared the
regional PDTAs for PM currently available in Italy
and used them as the basis for a structured discus-
sion within the project working group. This process
enabled the identification and critical appraisal of the
key organizational and clinical domains that should
be addressed by any mesothelioma PDTA, with the
aim of defining a shared set of minimum require-
ments and proposing a harmonized, reproducible,
and adaptable framework to support regional imple-
mentation, reduce interregional variability, and serve
as a methodological reference for regional oncol-
ogy networks.

A SURVEY-AND CONSENSUS-
BASED COMPARISON ACROSS
EIGHT ITALIAN REGIONS

The study was conducted between February 2025
and April 2026 within the PNC SINTESI project. The
overall objective of this initiative was to define a
shared set of minimum organizational and clini-
cal standards that every regional PM PDTA should
meet. Specifically, the proposed framework aims
to reduce diagnostic and treatment waiting times
through the definition of regional standards; stan-
dardize therapeutic pathways; improve patientinfor-
mation, communication, and shared decision-mak-
ing; ensure access to rehabilitation and psycholog-
ical support; promote the systematic assessment
of occupational and environmental asbestos expo-
sure; facilitate case reporting to the Regional Meso-
thelioma Registries (CORs) and occupational dis-
ease notification procedures; support the imple-
mentation of clinical and translational research
programs; optimize and continuously monitor the
quality of care through the definition of process
and outcome indicators and the development of a
structured data collection and analysis system; and
establish a national repository to evaluate health
impact, monitor adherence to quality standards,
and support epidemiological, preventive, transla-
tional, and clinical research.

128

A dedicated working group was established, involv-
ing representatives from 8 of the 14 Italian regions

participating in the project: Emilia-Romagna, Friuli

Venezia Giulia, Marche, Piemonte, Puglia, Sardegna,
Sicilia, and Toscana. Each participating region sub-
sequently established a dedicated regional work-
ing group, in collaboration with its Regional Oncol-
ogy Network, involving the professionals consid-
ered most relevant to the organization and deliv-
ery of malignant PM care within the regional health-
care system.

As a first step, a structured questionnaire was devel-
oped and distributed to all participating regions to

perform a comprehensive assessment of the regional

organization of PM care. The survey collected infor-
mation on the annual number of PM cases, the pres-
ence major asbestos-related industrial exposure

sources, the availability of regional PM PDTA, desig-
nated referral centers, the availability of specialized

services (medical oncology, pulmonology, thoracic
surgery, radiation oncology, pathology, and nuclear
medicine), supportive care resources (including pal-
liative care and psychological support), access to

clinical trials, and the main organizational and clin-
ical challenges identified in each region.

For regions with a PM PDTA formally approved by
the Regional Oncology Network, additional informa-
tion was collected on the date of the most recent
update, case notification procedures, entry points
to the care pathway, the inclusion of diagnostic and

therapeutic standards, and the use of process and

outcome indicators for pathway monitoring and

evaluation.

A nationwide survey was subsequently conducted

to identify the existence of additional regional PM

PDTAs in Italian regions not participating in the proj-
ect, in order to ensure the most comprehensive
assessment of the organizational models adopted

across the country.

TOWARD A SHARED MODEL: THE
BUILDING BLOCKS WE CONSIDER
NON-NEGOTIABLE

Organizational and clinical domains of the

care pathway

The comparative analysis of the available regional
PM PDTAs enabled the identification of the main
organizational and clinical domains of the care path-
way. Based on these findings, a structured set of
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Figure 1. Mandatory sequential requirements (“gates”) within the pleural mesothelioma diagnostic-therapeutic pathway (PDTA). Clinical/
radiological suspicion leads to two parallel, mandatory diagnostic requirements - staging by contrast-enhanced computed tomography (CT)
and biopsy by video-assisted thoracoscopy (VATS) - both of which must be completed before multidisciplinary discussion. Multidisciplinary
discussion additionally requires attendance of all core team members (CORE). Both the surgical decision and the therapeutic proposal are

gated by mandatory prior multidisciplinary discussion, for every case.

CORE: core multidisciplinary team members (medical oncologist, thoracic surgeon, pulmonologist, radiologist, pathologist, radiation
oncologist, palliative care specialist, nurse case manager); CT: computed tomography; MDT: multidisciplinary team; VATS: video-assisted

thoracoscopic surgery.

questions was developed to guide the discussions
within each regional working group. The question-
naire explored the following domains: governance
of the regional PDTA; composition of the multidis-
ciplinary team and involvement of additional spe-
cialists according to clinical needs; eligibility criteria
and entry points to the care pathway; organization
of the hub-and-spoke network, including criteria for
the identification and roles of first-level (spoke) and
second-level (hub) centers; access to clinical trials;
and process indicators for monitoring pathway imple-
mentation. The responses from each regional work-
ing group were registered in an appropriate data-
base and subsequently discussed during 4 plenary
meetings of the regional working groups to reach
consensus on the minimum organizational and clin-
ical requirements for regional PM PDTAs.

Finally, the results of the consensus process were
synthesized into a shared reference document defin-
ing the key organizational and clinical elements that
every regional PM PDTA should include.

Standardizing the route to multidisciplinary
discussion

Among the eight participating regions, three had a
PM PDTA formally approved by their Regional Oncol-
ogy Network: Piemonte, Emilia-Romagna, and Sicilia.

Afourth regional PM PDTA, from Campania, was iden-
tified through the subsequent nationwide survey
and was also included in the comparative analysis.
Based on the findings of the initial structured ques-
tionnaire, the comparative analysis of the four avail-
able regional PM PDTAs, and the consensus reached

on the structured questions, the following key ele-
ments of the care pathway were identified.

The definition of a regional PM PDTA should be

entrusted to a multidisciplinary working group com-
prising, at a minimum, medical oncologists, thoracic
surgeons, pulmonologists, radiologists, pathologists,
radiation oncologists, nurse case managers, pallia-
tive care specialists, physiatrists/rehabilitation med-
icine specialists, occupational physicians, psycholo-
gists, dietitians or nutritionists, representatives of
the Regional Mesothelioma Registry (COR/ReNaM),
and accredited patient and former asbestos-ex-
posed workers’ associations.

The multidisciplinary team (MDT) responsible for
defining the most appropriate pathway for each

patient should consist of a core team, whose mem-
bers should participate routinely in case discussions,
and an extended team, whose members should be

involved according to the patient's specific clinical

needs (Figure 1). At a minimum, the core team should

include medical oncologists, thoracic surgeons, pul-
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monologists, radiologists, pathologists, radiation
oncologists, palliative care specialists, and a nurse
case manager. The extended team should include,
as appropriate, nuclear medicine physicians, hospi-
tal pharmacists, physiatrists and physiotherapists,
psychologists, clinical geneticists, molecular biolo-
gists, and dietitians or nutritionists. The nurse case
manager should coordinate the patient's pathway,
facilitate communication among team members,
and ensure continuity of care throughout the diag-
nostic, therapeutic, and follow-up phases.

The main clinical criteria warranting referral to the
PM PDTA include recurrent unilateral pleural effu-
sion, pleural effusion in individuals with a history of
asbestos exposure, pleural effusion associated with
pleural thickening, and isolated pleural thickening.
Each regional PM PDTA should clearly define the
referral entry point to the pathway, identifying the
healthcare professionals and healthcare facilities
responsible for patient referral, as well as the pro-
cedures for patient enrolment and care coordina-
tion following entry into the pathway.

The timelines for every phase of the diagnostic path-
way should define the recommended. These should
include the initial diagnostic work-up following clin-
ical and/or radiological suspicion, the staging path-
way and the healthcare professionals responsible
for its completion, the recommended biopsy proce-
dures, and the pathological assessment, including
specimen requirements, diagnostic criteria, immu-
nohistochemical analyses, and classification accord-
ing to the current WHO classification. The pathway
should also specify the procedures for obtaining a
second pathological opinion in diagnostically chal-
lenging cases or when the diagnosis is established in
low-volume centers, together with predefined report-
ing timelines. In addition, mandatory and optional
imaging investigations (e.g. contrast-enhanced CT,
MRI, and 18F-FDG PET/CT) should be clearly identi-
fied, together with their indications within the diag-
nostic algorithm.

Each regional PM PDTA should adopt a hub-and-
spoke organizational model. allowing the coordi-
nation of local care pathways with referral centers
providing specialized expertise for complex cases.
This organizational approach is in line with the prin-
ciples of the European Reference Networks (ERNs)
and may facilitate future integration within the Ital-
ian National Rare Cancer Network (Rete Nazionale
Tumori Rari, RNTR). Where the Regional Oncology
Network has not already formally identified referral
centers, the PDTA should explicitly define the crite-
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ria for the designation of first-level (spoke) and sec-
ond-level (hub) centers, together with their respec-
tive roles and responsibilities. The criteria proposed
by the working group and agreed upon through the
consensus process are summarized below.
First-level (spoke) centers should include a dedi-
cated multidisciplinary team for thoracic malignan-
cies with access to thoracic surgery expertise and
should ensure timely diagnostic work-up, staging,
and delivery of standard treatments. Their respon-
sibilities should include patient referral and enrol-
ment, diagnostic investigations (including imaging
and pathology), case notification to the Regional
Mesothelioma Registry (COR/ReNaM), provision of
standard systemic therapies, palliative care, reha-
bilitation, nutritional and psychosocial support, and
integration with the regional network through tele-
medicine where available.

Second-level (hub) centers should provide all the
functions of spoke centers and additionally guar-
antee access to highly specialized procedures and
treatments. These should include invasive diagnos-
tic procedures performed by specialized pulmon-
ology, thoracic surgery, or interventional radiology
teams; molecular pathology; pleurectomy/decorti-
cation (P/D), performed in centers with dedicated
thoracic surgery units and appropriate expertise
according to current evidence; multimodal radio-
therapy; access to experimental therapies and clin-
ical trials; and coordination of the multidisciplinary
management of complex cases.

Each regional PDTA should identify the designated
hub centers in agreement with the Regional Oncol-
ogy Network. In regions where one or more hub func-
tions are unavailable, formal interregional referral
pathways should be established to ensure equita-
ble access to specialized care.

In organizational terms, Level | (spoke) centers were
responsible for diagnostic testing, pathological diag-
nosis, medico-legal requirements, reporting to the
COR, imaging-based staging, psychosocial support,
conventional therapies, palliative care, nutritional
support, and physical rehabilitation. By contrast,
Level Il (hub) centers were responsible for inva-
sive diagnostic procedures, molecular biology and
advanced diagnostic testing, surgery requiring spe-
cialized expertise, radiotherapy within multimodal
treatment strategies, and experimental therapies
not available at Level | centers.

The patient management and all major therapeutic
decisions must be discussed and agreed upon by
the multidisciplinary team. Therapeutic strategies
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should be defined according to histological sub-
type and disease stage, in accordance with the most
recent national and international clinical guidelines,
and should include specific recommendations for
selected patient subgroups, such as frail and older
patients, individuals with hereditary cancer predis-
position. The PDTA should also provide clear recom-
mendations for post-treatment follow-up, includ-
ing the modalities and timing of clinical and instru-
mental surveillance. Simultaneous supportive care
should be integrated throughout the entire patient
journey, ensuring early involvement of palliative
care specialists as members of the core multidisci-
plinary team, together with access to rehabilitation,
psychological and nutritional support, specialized
nursing care, and continuity of care between hos-
pital and community services.

Whenever available, patients should be offered par-
ticipation in clinical trials, with Regional Oncology
Networks serving as the reference point for infor-
mation and access to ongoing studies; coordination
among regional networks and the development of
a shared national platform for clinical trial referral
should be encouraged.

A research infrastructure built into the
pathway, not bolted on

We also think a PDTA should do more than organize
clinical care: it should generate the data needed
to improve it. Each regional PDTA should promote
the prospective collection of standardized clinical
data through a shared electronic dataset, including
patient characteristics, treatment information, and
survival outcomes, with harmonized data collection
across regions and integration with national collabo-

rative initiatives such as MET.l (Mesothelioma Team
Italy). In parallel, the PDTA should encourage the
systematic collection of archival tissue and biological
specimens and identify dedicated regional biobanks
or referral centers responsible for their collection,
processing, storage, and management according
to standardized procedures. Clinical, pathological,
and biological data should be prospectively linked
through appropriate data set, thereby establishing
a comprehensive infrastructure to support epide-
miological, translational, and clinical research, as
well as the development and validation of novel
diagnostic and therapeutic strategies.

Measuring what matters: core process
indicators

To enable the monitoring and evaluation of pathway
performance, a core set of process indicators was
identified and agreed upon by the working group.
These indicators include: the proportion of newly
diagnosed PM cases reported to the Regional Meso-
thelioma Registry (COR/ReNaM) (target: 100%); the
proportion of patients undergoing diagnostic and/
or staging thoracoscopic biopsy according to the
recommendations of the multidisciplinary team

(target: = 90%); the proportion of patients receiv-
ing multidisciplinary evaluation within 30 days of
histological diagnosis and disease staging (target:
> 90%); the proportion of patients starting medical

treatment within 30 days of multidisciplinary dis-
cussion (target: 100%); the proportion of patients
undergoing surgery following preoperative multi-
disciplinary assessment (target: 100%); and the pro-
portion of patients referred to palliative care within
the last six months of life (target: > 90%) (Table 1).

Table 1. Core process indicators proposed for monitoring the regional pleural mesothelioma (PM) diagnostic and therapeutic care pathway (PDTA).

PATHWAY DOMAIN PROCESS INDICATOR TARGET

Case registration

Diagnostic work-up

Multidisciplinary
evaluation

Medical treatment

Surgical treatment

Palliative care

Proportion of newly diagnosed PM cases reported

Proportion of patients referred to palliative care within the last six months of life

0,
to the Regional Mesothelioma Registry (COR/ReNaM) gk
Proportion of patients undergoing diagnostic and/or staging thoracoscopic > 90%
biopsy according to multidisciplinary team recommendations = v
Proportion of patients receiving multidisciplinary evaluation > 90%
within 30 days of histological diagnosis and disease staging = v
Proportion of patients starting medical treatment 100%
within 30 days of multidisciplinary discussion 0
Proportion of patients undergoing surgery 100%
following preoperative multidisciplinary assessment 0
>90%

COR/ReNaM: Regional Mesothelioma Registry / National Mesothelioma Registry; MDT: multidisciplinary team; PM: pleural mesothelioma.
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LIMITATIONS AND A PATH
FORWARD

The present study should be interpreted in light of
its methodological characteristics. Our proposal is
based on the comparative analysis of four formally
approved regional PM PDTAs and on a structured
consensus process involving representatives from
eight Italian regions. As such, it represents a con-
sensus-based organizational framework derived
from existing regional PDTAs rather than an evalu-
ation of clinical outcomes or pathway effectiveness,
and it does not assess the extent to which regional
pathways are implemented in routine clinical prac-
tice. Furthermore, the proposed process indicators
have not yet been prospectively validated and should
therefore be considered an initial point for quality
assessment, to be refined and validated through
future implementation studies. Finally, not all Italian
regions were represented, although the four regional
PDTAs included in the comparative analysis cover
geographically diverse areas of the country (North-
West, North-East, Central, and Southern lItaly), pro-
viding a broad overview of the organizational mod-
els currently adopted and supporting the develop-
ment of a framework with potential national appli-
cability. Despite these limitations, this study pro-
vides, to our knowledge, the first national consen-
sus-based framework defining the minimum orga-
nizational and clinical requirements for regional PM
diagnostic, therapeutic, and care pathways in Italy.
By establishing a shared set of minimum standards,
it offers a practical methodological reference to sup-
port the harmonization of regional care pathways,
reduce unwarranted variability in patient manage-
ment, and provide a foundation for future evalua-
tion of pathway quality and outcomes.

Our comparative analysis of four Italian regional
PDTAs for PM identified a shared core of essential
multidisciplinary professionals, a consistent hub-
and-spoke organizational architecture, and a set of
six reproducible process indicators. These conver-
gent elements provide the basis for a harmonized,
regionally adaptable model of care for this rare and
complex malignancy.

In this context, the PDTA represents a structured
organizational framework for the diagnosis, treat-
ment, and supportive care of patients with PM, devel-
oped on the basis of the best available evidence and
designed to ensure coordinated, timely, and con-
tinuous care across hospital and community set-
tings while taking into account the available human
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and technical resources. Given the complexity of
PM management, clearly defined responsibilities,
referral pathways, and timelines are essential to
improve coordination, appropriateness, and effi-
ciency of care. Evidence on clinical pathways sup-
ports their role in improving professional practice,
enhancing care coordination, and reducing unwar-
ranted variability in healthcare delivery (9). Multi-
disciplinary management and effective integration
between hospital- and community-based services
represent the fundamental principles underpinning
high-quality PM care.

Given the complexity of PM management and the
need to ensure efficient use of healthcare resources,
it is essential to distinguish between professionals
who should routinely participate in the multidisci-
plinary management of all patients and those whose
involvement should be tailored to specific clinical
needs. Consistent with currentinternational recom-
mendations (4, 10), the core multidisciplinary team
should include, at a minimum, a medical oncolo-
gist, thoracic surgeon, pulmonologist, radiologist,
pathologist, radiation oncologist, palliative care spe-
cialist, and nurse case manager. Additional special-
ists, including nuclear medicine physicians, occupa-
tional physicians, rehabilitation specialists, psychol-
ogists, dietitians or nutritionists, clinical geneticists,
molecular biologists, hospital pharmacists, and other
organ-specific specialists, should be involved when-
ever clinically indicated. This organizational model
allows multidisciplinary expertise to be integrated in
a flexible and sustainable manner, improving coordi-
nation, facilitating timely decision-making, and pro-
moting greater consistency in patient management
across different healthcare settings.

The hub-and-spoke model represents a key com-
ponent of regional PM PDTAs, balancing equitable
access to care with the concentration of specialized
expertise (11). For this model to be effective, Regional
Oncology Networks should play a central role in for-
mally identifying and accrediting Level | (spoke) and
Level Il (hub) centers, clearly defining their respec-
tive functions and responsibilities according to avail-
able expertise, case volume, and available facili-
ties. This represents a crucial effort to ensure that
patients are managed within an integrated regional
network and have equitable access to optimal multi-
disciplinary care, regardless of where they first enter
the healthcare system. Such an organization is par-
ticularly important in PM, where optimal outcomes
depend on the strategy defined at diagnosis in expe-
rienced centers capable of delivering complex mul-
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timodal management, and it may also facilitate the
timely referral of eligible patients to clinical trials.
Process indicators are practical tools for assessing
the efficiency and effectiveness of pathway activi-
ties over time and for supporting continuous qual-
ity improvement. To be useful, these indicators
should be reproducible, measurable, and adapt-
able across different healthcare settings. Their rou-
tine application enables the evaluation of pathway
implementation, facilitates benchmarking across
settings, and supports evidence-based refinement
of clinical practice.

PM is a highly challenging malignancy to manage.
Owing to its frequently advanced stage at diagnosis,
treatment is curative in only a minority of patients
and, in most cases, is primarily aimed at prolonging
survival while maintaining disease control, alleviating
symptoms, and preserving quality of life. Through-
out the course of the disease, patients experience
one of the highest symptom burdens among thoracic
malignancies, with pain, dyspnea, fatigue, anorexia,
and psychological distress often occurring simulta-
neously and significantly impairing daily function-
ing. These characteristics make PM an ideal setting
for the early integration of palliative care along-
side active therapies, according to the principles of
simultaneous care. The World Health Organization
defines palliative care as “an approach that improves
the quality of life of patients and their families facing
the problems associated with life-threatening illness,
through the prevention and relief of suffering by means
of early identification and impeccable assessment and
treatment of pain and other physical, psychosocial, and
spiritual problems” (12). In patients with advanced
cancer, early integration of palliative care has con-
sistently been associated with less aggressive end-
of-life care, better symptom control, improved qual-
ity of life, and greater patient and caregiver satis-
faction (13, 14). A potential survival benefit has also
been reported, most notably in patients with met-
astatic non-small-cell lung cancer (15). Although
comparable prospective evidence is currently lack-
ing in PM, the disease’s clinical characteristics and
substantial supportive care need provide a compel-
ling rationale for integrating palliative care from the
time of diagnosis.

Despite these considerations, palliative care remains
underutilized in patients with PM and is frequently
introduced only in the final stages of the disease.
In a retrospective study, Baird et al. reported that
although referrals to palliative care services had
increased over time, more than half of patients

with PM still did not receive specialist palliative
care despite their limited life expectancy (16). These

findings highlight the persistent gap between evi-
dence-based recommendations and clinical prac-
tice, emphasizing the need for structured multi-
disciplinary care pathways that facilitate the timely
incorporation of palliative care throughout the dis-
ease trajectory.

Accordingly, in the proposed pathway, palliative care
should be introduced early and delivered concur-
rently with disease-directed treatment as an integral

component of comprehensive patient management
rather than being reserved for end-of-life care. Early
access to psychological support should likewise be

ensured to address the significant emotional and

psychosocial burden experienced by both patients
and their caregivers. In addition, collaboration with

patient and volunteer associations may further
strengthen supportive care by helping identify unmet
needs, facilitating communication between patients,
families, and healthcare professionals, and promot-
ing @ more patient-centered approach throughout
the care pathway. The active involvement of accred-
ited patient associations should also be pursued

in PM PDTAs. This recommendation is supported

by the recent Italian State-Regions Agreement of 4
December 2024 on the participation of non-profit
organizations in Regional Oncology Networks, which

formally recognizes their role in organizational and

clinical decision-making, the development and revi-
sion of oncology care pathways, patient advocacy,
health promotion and research, and the evaluation

of patient experience and healthcare quality.

This work demonstrates that defining a structured,
multidisciplinary PDTA for PM, based on a clearly
identified core multidisciplinary team, a well-de-
fined hub-and-spoke model, mandatory multidis-
ciplinary case discussion, shared process indica-
tors, integrated clinical and biological data collec-
tion, and early integration of psychological and sup-
portive/palliative care, is both feasible and neces-
sary to promote equitable, high-quality care. Future

efforts should focus on prospectively validating the

proposed quality indicators, extending the consen-
sus process to all Italian regions, and implementing

a national infrastructure linking clinical, pathological,
and biological data to support quality assessment,
outcome evaluation, and epidemiological, transla-
tional, and clinical research. Although developed

within the Italian healthcare system, the framework

proposed in this study provides a practical reference

for the harmonization of regional PM care pathways
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and may represent a useful model for other coun-
tries seeking to reduce organizational variability in
the management of this rare and complex disease.
The framework may represent a useful reference for
the development of the Italian National Rare Cancer
Network (Rete Nazionale Tumori Rari, RNTR) and for
the alignment of regional PM care pathways with
the European Reference Networks (ERNs) model for
rare and complex diseases.
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