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ABSTRACT

Introduction:  Hepatocellular carcinoma 
(HCC) is a leading cause of cancer-related 

mortality worldwide, requiring a multidiscipli-
nary approach for effective management. The 
MDT Project aimed to define and pilot a struc-
tured care model for HCC management in Italy, 
supported by the implementation of integrated 
care pathways (ICPs), to standardize organiza-
tional processes and ensure the organizational Supplementary Information  The online version 
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requirements needed for appropriate patient 
management.
Methods:  A multi-phase approach included 
a narrative review, semi-structured interviews 
with national experts, and the development of 
an optimal care model operationalized through 
a maturity model with 15 organizational ele-
ments. A total of 13 hospitals, selected to reflect 
national heterogeneity, participated in a pilot 
phase involving tailored action plans and 
hospital-specific ICPs. In total, ten hospitals 
proceeded to ICP implementation, and eight 
achieved certification by an external accredita-
tion body. An expert consensus meeting subse-
quently validated the care model, key perfor-
mance indicator (KPI) panel, and assessment 
tools. Organizational changes were assessed 
pre- and post intervention through the maturity 
model evaluation and a survey capturing clini-
cians’ perceptions.
Results:  Organizational improvements were 
observed primarily in areas directly targeted by 
the action plans, including the formalization 
of care-flow processes, multidisciplinary team 

structuring, case management, and coordina-
tion processes. More limited progress was seen 
in information systems and KPI monitoring, 
which require structural investments. Clinicians 
perceived the certification process as helpful in 
consolidating procedural standardization and 
documentation quality.
Conclusions:  The MDT Project piloted an 
organizational model for HCC management 
in Italy, focusing on care-pathway governance, 
multidisciplinary coordination, and center 
readiness. These findings represent an initial 
step toward broader implementation; future 
phases should incorporate clinical outcomes 
and patient-reported measures to evaluate the 
model’s long-term impact.

Keywords:  Case management; Hepatocellular 
carcinoma; Integrated Care Pathway 
Certification; Multidisciplinary approach; 
Oncology; Organizational improvement
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Key Summary Points 

Why carry out this study?

Hepatocellular carcinoma (HCC) is a highly 
complex disease with an expanding therapeutic 
landscape, requiring coordinated multidiscipli-
nary management; however, in Italy, organiza-
tional approaches to HCC care remain hetero-
geneous owing to the decentralized healthcare 
system and the absence of shared organizational 
guidelines for disease management.

This study aimed to explore whether a struc-
tured, guideline-aligned multidisciplinary care 
model, operationalized through Integrated 
Care Pathways (ICPs), could be implemented 
across pilot hospitals to support organizational 
improvement in HCC management.

What was learned from the study?

A structured organizational care model for 
HCC management was developed and imple-
mented in ten Italian hospitals. Successful 
implementation of the care model was sup-
ported by two key factors: the active involve-
ment of clinicians and hospital management 
in the development of the ICP and the use 
of locally adapted action plans that allowed 
the model to be tailored to the organizational 
characteristics of each hospital.

Combining a qualitative survey capturing cli-
nicians’ perceptions with a structured matu-
rity model enabled a pre–post evaluation of 
organizational change. Improvements were 
mainly observed in care management, mul-
tidisciplinary team governance, and patient 
pathway organization.

The findings suggest that a structured organi-
zational framework for HCC management 
can be adapted to heterogeneous hospital 
settings while retaining its core structure. 
Early results indicate potential benefits of 
the model in enhancing operational clarity, 
process standardization, and multidiscipli-
nary coordination. They also provide a basis 
for subsequent investigations into long-term 
clinical outcomes and patient-reported meas-
ures.

INTRODUCTION

Hepatocellular carcinoma (HCC) is the most 
common type of primary liver cancer and is 
among the leading causes of cancer-related mor-
tality worldwide, with approximately 854,000 
new cases and 810,000 deaths annually [1]. This 
aggressive tumor is often linked to liver cirrho-
sis, and its nonspecific early symptoms make 
early detection challenging [1]. Globally, HCC 
incidence is increasing, particularly in Southern 
Europe, with projections indicating that liver 
cancer cases and deaths may rise by over 55% 
by 2040 [2].

Although there have been major advance-
ments in HCC management in recent years, 
there remains room for improvement. Prior to 
2007, effective systemic therapies for advanced 
stages were lacking. Today, the therapeutic land-
scape includes second- and third-line treatment 
[3]. The transition from monotherapy with mul-
tikinase inhibitors to combinations with immu-
notherapy has expanded therapeutic options, 
ranging from resections and liver transplants to 
percutaneous locoregional treatments, transarte-
rial therapies, and, in some cases, external radio-
therapy. Surgery has also advanced through min-
imally invasive laparoscopic techniques. While 
these developments have broadened treatment 
possibilities, they have also added complexity, 
requiring careful evaluation to optimize treat-
ment sequencing. HCC exhibits considerable 
biological and clinical heterogeneity, resulting 
in widely varying prognoses based on individual 
patient and tumor characteristics [4–6]. Treat-
ment decisions are further complicated by fac-
tors such as disease stage, liver function (often 
impaired by cirrhosis), and other comorbidities 
[7]. Consequently, managing HCC increasingly 
requires a multidisciplinary approach, involv-
ing hepatologists, oncologists, surgeons, and 
radiologists working together to design appro-
priate treatment strategies. This collaboration is 
essential for adapting treatment plans to disease 
progression and patient condition, ultimately 
improving outcomes and quality of life [7–10].

In this context, the most recent guidelines 
on hepatocellular carcinoma have played a 
pivotal role in shaping the approach to HCC 
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management in Italy [11], with particular 
emphasis on the multidisciplinary management 
of hepatocellular carcinoma emerging from the 
latest recommendations [12–14]. The guidelines 
aim to establish an integrated care pathway that 
ensures uniform access to diagnostic and thera-
peutic services for patients with HCC across the 
country. Italy’s National Health System (NHS) is 
highly decentralized, with each region adopting 
its own organizational care model for health-
care delivery. While this governance structure 
is intended to improve efficiency and manage-
ment effectiveness, it often leads to significant 
regional disparities. Therefore, the guidelines 
serve as a general reference to be adapted to the 
regional context. To ensure continuity of care, 
close collaboration between HCC reference hos-
pitals and local healthcare providers is essential, 
along with the optimization of human, struc-
tural, and economic resources. In addition to 
defining the patient care pathway, the multiso-
cietal guidelines promote continuous improve-
ment through the monitoring of key perfor-
mance indicators (KPIs) [12].

Currently, no comprehensive care model fully 
addresses the organizational implications of the 
evolving HCC management landscape. Strength-
ening these organizational foundations is essen-
tial to support consistent multidisciplinary col-
laboration and equitable access to appropriate 
diagnostic and therapeutic services. The MDT 
Project represents a first step toward address-
ing this gap by defining a structured care model 
aligned with national guidelines and supported 
by the development of tools to guide care path-
way implementation across hospitals, such as 
the integrated care pathways (ICPs). This article 
presents preliminary organizational outcomes 
from the pilot phase, which reflect early changes 
associated with the adoption of a standardized 
care pathway. These findings lay the ground-
work for future evaluations of the care mod-
el’s replicability and its potential implications 
for clinical and patient-reported outcomes, as 
already documented in pathway-based initia-
tives in other clinical areas.

METHODS

Study Design and Participants

The primary objective of the MDT Project was 
to develop a care model for the management 
of HCC that could be adapted to the different 
organizational structures of the Italy’s NHS. Fig-
ure 1 summarizes the methodological approach 
adopted for the definition, implementation, and 
validation of the care model. All project activi-
ties were carried out between 2021 and 2024.

A steering committee composed of five key 
opinion leaders (KOLs) in hepatology and oncol-
ogy from different regions guided the methodo-
logical process, from the initial definition phase 
through to validation, in collaboration with 
IQVIA’s Implementation Science (IS) team.

IQVIA’s IS team, with extensive experience 
in optimizing care pathways and healthcare 
processes, has driven initiatives that improved 
healthcare delivery and outcomes at local and 
regional levels across Italy. The project adhered 
to the Standards for Quality Improvement 
Reporting Excellence (SQUIRE) guidelines to 
report insights on healthcare quality improve-
ment [15].

HCC preliminary care model definition

The first phase involved a narrative review of 
scientific and gray literature, best practices, 
national and international guidelines, Italian 
multisociety recommendations, and already 
adopted ICPs. These were identified through 
searches on PubMed, SCOPUS, and the web-
sites of major national scientific associations 
[16, 17]. By applying the “care delivery value 
chain” methodology, grounded in the principles 
of value-based healthcare, a preliminary care 
model for the management of HCC was defined 
[18–20]. The review also enabled the identifica-
tion of a preliminary set of KPIs related to out-
comes, processes, volumes, and patient experi-
ence, derived from Italian guidelines and clinical 
recommendations [21].
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In parallel, semi-structured interviews (see 
Supplement 1 in the electronic Supplementary 
Material) were conducted with the KOLs from 
the steering committee to support the defini-
tion of the care model, the selection of an ini-
tial panel of KPIs for pathway monitoring, and 
the identification of the criteria for selecting 
the hospitals to be included in the pilot phase. 
These criteria were designed to ensure an accu-
rate representation of the heterogeneity of Ital-
ian hospitals, including variability in patient 
volumes, institutional types (University Hos-
pitals, Scientific Institute for Research, Hospi-
talization and Healthcare, Hospital Trusts), the 
presence of specialists required for HCC manage-
ment, and different levels of structuring of mul-
tidisciplinary teams (Fig. 2). By integrating evi-
dence from the document review with insights 
from the interviews, the preliminary care model 
for HCC management was developed. Moreo-
ver, under the guidance of the KOLs, IQVIA’s IS 
team developed a maturity model that allows 
us to quantitatively and qualitatively assess the 

organizational maturity of hospitals in HCC 
management structured around five pillars, 
each comprising 3 specific elements, for a total 
of 15 elements (Table 1, Fig. 3). Each element is 
described through four progressive development 
levels, from level 1 (basic) to level 4 (optimal) 
(see Supplement 2 in the electronic Supplemen-
tary Material).

Pilot Implementation

Before proceeding with the validation of the 
preliminary model, a pilot phase was planned 
in a sample of national hospitals. The project 
was presented to hospitals across the country; 
18 expressed interest, and 13 were selected on 
the basis of the predefined criteria and their rep-
resentativeness of national organizational vari-
ability (Fig. 4).

This study focused exclusively on organiza-
tional processes and the perspectives of health-
care professionals. All participants were mem-
bers of the MDT Project working group, whose 

Fig. 1   Illustrates the overall methodological workflow of 
the MDT Project, including care model definition, pilot 
implementation, and validation phases, as well as the com-

position and roles of the steering committee and the clini-
cians’ panel. KOL(s) key opinion leader(s), KPI key perfor-
mance indicator, HCP healthcare professional
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involvement was formally established through 
a collaboration agreement between IQVIA and 
each hospital’s general management. Partici-
pants were informed that findings would be 
disseminated through scientific publications. As 
the project did not collect patient-level data or 
personal health information but focused exclu-
sively on organizational processes and profes-
sionals’ perspectives, participating institutions 
deemed ethics approval not required.

To comprehensively reconstruct the real-
world care pathways of each hospital, a stand-
ardized and adaptable semi-structured inter-
view framework was adopted (see Supplement 
3 in the electronic Supplementary Material). A 
total of 70 interviews were conducted in the 13 
selected hospitals, enabling detailed mapping 
of care pathways [22, 23]. Comparing these 
care pathways with the preliminary care model 
allowed the identification of gaps and improve-
ment opportunities, which informed the devel-
opment of a tailored action plan for each hos-
pital (Table 2) based on the elements defined in 
the maturity model. Each tailored action plan 

was validated with local working groups and 
hospital management.

The pilot phase also included the drafting 
of the HCC-specific ICP and its certification by 
an external accreditation body, Bureau Veritas 
(BV). The ICP serves as the formal instrument 
through which the care model is incorporated 
into clinical and organizational processes, ensur-
ing operational consistency and fulfilling the 
requirements necessary to initiate the certifica-
tion process. A total of 3 of the 13 hospitals were 
unable to proceed with drafting the ICP owing 
to insufficient time and/or resources to complete 
the document within the project timeline, also 
related to internal reorganizations or changes 
in strategic leadership. The remaining ten hos-
pitals initiated the development of the ICP in 
alignment with the care model and certification 
requirements.

ICP Certification

The project involved BV as an external and inde-
pendent certification body, which developed 

Fig. 2   Illustrates the specialists who are part of the multi-
disciplinary team, representing members who, in different 
hospital settings, can belong to both the core team and the 

noncore team, reflecting the diversity found in the Italian 
healthcare system
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Table 1   Structure of the maturity model used to assess hospitals’ organizational maturity in HCC management, with a 
description of the scope assessed within each element

Pillar Element Description

Dedicated pathways Referral and dedicated pathways Evaluates the degree to which referral mech-
anisms from primary care and hospital 
specialists to dedicated HCC outpatient 
clinics are formalized, including the avail-
ability of shared pathways with GPs

Intake modalities Evaluates how patients with suspected 
or confirmed HCC are received and 
managed upon entry to the care pathway, 
including the degree of multidisciplinary 
involvement and the presence of dedi-
cated care coordination

Diagnostic and therapeutic availability Examines the availability of dedicated 
diagnostic slots (ultrasound, magnetic 
resonance imaging (MRI)) for surveil-
lance, diagnosis, and follow-up and 
patients’ access to the full range of HCC 
therapeutic options, either within the 
facility or through formalized agreements

Expertise Case management Evaluates whether a dedicated figure is 
responsible for coordinating patient care 
across the pathway, including scheduling, 
multidisciplinary team communication, 
and monitoring of adherence to surveil-
lance and follow-up

Internal and territorial actors training Assesses the scope and formalization of 
training initiatives for hospital specialists 
and GPs on the clinical and organiza-
tional aspects of HCC management

Dedicated and experienced staff Evaluates the availability of experienced 
clinical and nursing personnel, the pres-
ence of a dedicated multidisciplinary 
team, and the availability of expert HCC 
sonographers within the facility and in 
the community
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Table 1   continued

Pillar Element Description

Multidisciplinary team Professionals involved Evaluates the composition of the HCC 
multidisciplinary team, from informal 
specialist consultations to a fully formal-
ized team comprising core and noncore 
specialists coordinated by a dedicated 
case manager

Objectives and areas of intervention Evaluates the scope of multidisciplinary 
team activity, from occasional special-
ist consultations to structured periodic 
discussions of all HCC cases, encom-
passing staging and therapeutic pathway 
definition

Organization Evaluates the procedural aspects of multi-
disciplinary team functioning, including 
meeting scheduling, case submission 
processes, documentation of clinical 
decisions, and patient communication 
modalities

Network and territorial integration Coordination of involved actors Evaluates the degree of formalized integra-
tion between the hospital HCC team 
and GPs, including referral criteria, dedi-
cated communication channels, and GP 
involvement in post-treatment follow-up 
management

Integration of territorial care settings Evaluates the extent to which care activities 
(surveillance, diagnostics, follow-up, 
therapeutic treatments) are conducted 
within the hospital or outsourced to 
territorial facilities through formal agree-
ments, ensuring continuity and equity of 
access

ICP and regional network Evaluates the formalization of a corporate 
ICP for HCC management and the 
establishment of a regional HCC net-
work defining roles and responsibilities 
across participating institutions
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a specific scheme for the implementation of 
ICPs to ensure alignment with the require-
ments needed for certification. BV is accredited 
by Accredia, the Italian national accreditation 
body [24], for the certification of ICPs. Alongside 
the two audit phases, the certification process 
is guided by the national guidelines and by the 
technical specification developed by BV, which 
defines the minimum organizational and clini-
cal requirements that an ICP must meet. These 
requirements include the formal recognition 
of the multidisciplinary team, through an offi-
cial hospital resolution distinguishing core and 
extended members, the complete and docu-
mented description of the pathway with its pro-
cedures, timelines, decision criteria, and respon-
sibility matrix, the internal dissemination of the 
ICP to all involved professionals, the provision 
of specific training programs for the multidisci-
plinary team, and the identification and moni-
toring of pathway KPIs. Compliance with these 
elements is assessed during both the document 
review and the on-site inspection, forming the 

basis for the final certification decision. The BV 
certification process consists of two phases:

Phase 1: a document review to verify compli-
ance with ICP requirements and guidelines.
Phase 2: on-site inspections to examine the 
settings involved in the pathway and review 
patient records to ensure clinical and organi-
zational alignment with the ICP.

At the conclusion of both phases, the auditor 
issues a report identifying any nonconformities 
and observations. The hospital must address all 
nonconformities by providing justifications and 
proposing corrective actions to be implemented. 
If positively evaluated, the hospital receives the cer-
tification, followed by biennial surveillance audits. 
Of the ten hospitals that developed the ICP, eight 
completed the certification process, while two hos-
pitals, already affiliated with a different certifica-
tion body within their organization, chose not to 
undergo the BV certification process and opted to 
conduct it independently. Given the breadth of 

Table 1   continued

Pillar Element Description

Organization and IT tools Clinical and healthcare support systems Evaluates the degree of digitization of clini-
cal records and outpatient scheduling sys-
tems and the availability of institutional 
databases for monitoring adherence 
among HCC surveillance patients

Collaboration tools Evaluates the availability of institutional 
platforms supporting data sharing, 
remote multidisciplinary meetings, and 
structured communication between 
specialists, GPs, and patients

KPI monitoring Evaluates whether process, volume, and out-
come indicators for the HCC pathway are 
defined, systematically monitored through 
a shared corporate database, monitored 
through a shared institutional database, 
and periodically reported to hospital man-
agement and GPs

HCC hepatocellular carcinoma, GP general practitioner, MRI magnetic resonance imaging, ICP integrated care pathway, IT 
information technology, KPI key performance indicator
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these requirements and the depth of verification 
steps, the overall process, from the initial assess-
ment activities to the achievement of certification, 
typically required approximately 12–14 months in 
participating hospitals.

Validation of the Care Model

Thereafter, an expert consensus meeting was con-
ducted involving the five KOLs and 18 clinicians 
from the ten hospitals participating in the imple-
mentation phase. The objective was to validate 

the care model, the KPI panel, and the assessment 
tools. IQVIA presented each element under discus-
sion: if no objections emerged during the discus-
sion, agreement was considered achieved; in cases 
of disagreement, a formal vote was conducted, and 
consensus was accepted when at least 75% of par-
ticipants expressed concordant opinions.

Pre‑ and Post‑Intervention Analysis

To assess the impact of the project, each hospital 
conducted an initial self-assessment (T0) using 

Fig. 3   Illustrates the structure of the maturity model, 
organized into five pillars, each comprising three essential 
elements used to assess hospitals’ organizational maturity 

in HCC management. ICP integrated care pathway, IT 
information technology, KPI key performance indicator
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the maturity model and, after at least 12 months 
following ICP adoption and its eventual certi-
fication (T1), repeated the assessment using 
the same framework. The self-assessment was 
conducted by a local multidisciplinary working 
group, coordinated by a designated pathway 
lead; any divergences were resolved through 
shared consensus. In parallel, clinicians com-
pleted a qualitative survey (see Supplement 4 in 
the electronic Supplementary Material) to cap-
ture the perceived impact at the conclusion of 
the project.

For the two hospitals that did not follow the 
certification process with BV, and for their affili-
ated clinicians, a short version of the survey was 
used. This version retained the elements related 
to the project’s impact and the development of 
the ICP but excluded questions specifically refer-
ring to the effects of the certification process, 
thus ensuring an evaluation consistent with 
the actual care pathway undertaken in those 
hospitals.

RESULTS

Definition of the Optimal Care Model

The project enabled the definition and valida-
tion, through a literature review, a pilot phase 
conducted in ten hospitals, and a consensus-
meeting process, of a structured care model 
for the management of HCC. The resulting 
care model consists of seven pillars represent-
ing the elements considered fundamental for 
optimal HCC management. Specifically, these 
pillars include: surveillance of patients at risk 
of developing HCC, the establishment of dedi-
cated outpatient clinics, case management, the 
role of a multidisciplinary team, networking 
with various care settings, the use of monitor-
ing indicators and appropriate databases, and, 
eventually, the assessment of patient experience. 
For each pillar, the main key elements were 
detailed, as exemplified in Fig. 5 with regard 

Fig. 4   Consolidated Standards of Reporting Trials 
(CONSORT)-style diagram summarizing hospital eligibil-
ity assessment, reasons for exclusion, progression through 

ICP development and certification, completion of follow-
up activities, and inclusion in the final analysis. ICP inte-
grated care pathway
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to the multidisciplinary team pillar. The seven 
pillars of the care model find their operational 
translation in the 15 elements of the maturity 
model (Fig. 3 and Supplement 2 in the elec-
tronic Supplementary Material), which convert 
their content into observable criteria organized 

across progressive levels of development. In the 
transition from the care model to the maturity 
model, several components of the seven pillars 
were found to be closely interrelated or concep-
tually overlapping. For assessment purposes, 
these contents were therefore consolidated 

Table 2   Summary, for each hospital, of the three priority 
improvement element identified in the personalized action 
plan, together with the preliminary care‑model pillars 

anticipated to register the greatest impact from the pro-
posed actions. ICP integrated care pathway, KPI key per-
formance indicator

All hospitals also worked within their action plans on the ICP and the regional network element of the maturity model, as 
it is intrinsically linked to the realization of the ICP. Therefore, this has been excluded from the table as an improvement ele-
ment to avoid redundancy but should be considered as a primary common element
The improvement elements reported for each hospital are all regarded as priority actions; the order of display is not intended 
to reflect importance ranking

Hospital Element 1 Element 2 Element 3 Pillar from preliminary 
care model expected to be 
impacted

A Case Management Organization Collaboration tools Case management and 
multidisciplinary team

B Case management Organization Intake modalities Dedicated outpatient 
clinic and case manage-
ment

C Dedicated and experi-
enced staff

Organization Objectives and areas of 
intervention

Network and multidisci-
plinary team

D Referral and dedicated 
pathways

Diagnostic and therapeu-
tic

Internal and territorial 
actors training

Dedicated outpatient 
clinic and network

E Case management Intake modalities KPI monitoring Case management and 
monitoring and data-
base

F Case management Organization Intake modalities Case management and 
multidisciplinary team

G Objectives and areas of 
intervention

Organization Intake modalities Dedicated outpatient 
clinic and multidiscipli-
nary team

H Referral and dedicated 
pathways

Intake modalities KPI monitoring Dedicated outpatient 
clinic and monitoring 
and database

I Referral and dedicated 
pathways

Case management Internal and territorial 
actors training

Case manager and sur-
veillance

J Case management KPI monitoring Internal and territorial 
actors training

Case manager and network
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into five broader domains, each articulated 
into three elements. This structure provides a 
more streamlined and operational representa-
tion of the care model’s requirements, allowing 
the maturity model to serve as a practical and 
comparable self-assessment tool across hospitals 
with different organizational settings. The tools 
provided by the maturity model and the survey 
made it possible to assess hospitals’ organiza-
tional progress from the initial phase (T0) to 
the post-implementation and, where applicable, 
post-certification phase (T1), thereby enabling 
measurement of the project’s organizational 
impact (see Supplement 5 in the electronic Sup-
plementary Material).

Maturity Model Results

The maturity models analysis enabled a descrip-
tion of how the organization of the centers 
evolved between the initial phase (T0) and the 
post-implementation phase (T1). This evolu-
tion also reflects an increased focus on, and a 
more structured approach to, monitoring pro-
cesses. A two-sided paired t-test was conducted 
to assess the statistical significance of pre–post 
differences in each hospital (see Supplement 
6 in the electronic Supplementary Material). 
Table 3 and Fig. 6 present the details of the vari-
ations observed across the different pillars of the 
care model, highlighting heterogeneous trends 
between hospitals and assessment areas.

Within the “dedicated pathways” pillar, 
increases were observed in the “admission pro-
cesses” (+58%) and “referral and dedicated path-
ways” (+50%) elements. These improvements are 
associated with the formalization of care-flow pro-
cesses, the definition of dedicated slots, and the 
reorganization of outpatient clinics as part of the 
ICPs developed.

One of the most impacted areas was “case 
management,” which saw a substantial increase 
(+123%; p < 0.001) owing to the introduction of 
dedicated case managers in six hospitals and a 
case manager not exclusively assigned to the 
HCC pathway in a seventh hospital. In the 
initial phase, the case manager supported the 
multidisciplinary team by coordinating meet-
ings (e.g., preparing case summaries in advance, 
ensuring the presence of core team specialists, 
supporting the drafting and standardization of 
meeting minutes) and managing the care path-
way, gradually expanding their role over time to 
include patient-related activities, such as provid-
ing disease related education when appropriate.

Lastly, in the pillar of “network and terri-
torial integration”, a significant increase was 
observed in the “ICP and regional network” 
element (+84%; p < 0.001). In total, ten hospi-
tals developed an ICP dedicated to HCC, and 
eight of them also obtained certification, con-
tributing to a more formal definition of inter-
actions with regional organizational levels and 
other care settings. By contrast, the element 
“integration of territorial care settings” did not 

Fig. 5   Illustrates the seven pillars of the HCC model, 
illustratively showing the pillar detail related to the multi-
disciplinary team. HCC hepatocellular carcinoma, KPI(s) 

key performance indicator(s), GP general practitioner, 
ECM continuing medical education
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register a statistically significant improvement 
(+3%; p = 0.674), reflecting the fact that mean-
ingful progress in this area requires multi-stake-
holder coordination and structural adjustments 
that extend beyond the scope of individual 

hospital-level interventions and are unlikely to 
be captured within the project timeframe.

Similarly, the pillar showing the lowest overall 
increase, excluding the KPI element, was “organ-
ization and IT tools,” in which no statistically 

Table 3   Pre- and post-intervention maturity model scores across the 15 assessed elements, grouped by pillar

CI confidence interval, df degrees of freedom, t t‑statistic (paired t‑test), p p‑value, ICP integrated care pathway, KPI key per-
formance indicator, IT information technology
T0 denotes hospitals’ average scores at baseline; T1 reflects average scores recorded after a minimum of 12 months following 
the establishment of the action plan. Δ% represents the percentage change between T0 and T1. Mean Δ is the absolute mean 
difference (T1 − T0) across the 10 hospitals. Statistical significance was assessed using a two-sided paired t-test (n = 10 hos-
pitals, df = 9); the 95% confidence interval refers to the mean difference. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001

Pillar Element T0 T1 Δ% Mean Δ 95% CI t p-Value
Mean Mean (T1 − T0) [Lower–upper] (df = 9) (Two-

sided)

Dedicated pathways Referral and dedicated 
pathways

2.20 3.30 +50% +1.10 [0.47–1.73] 3.56 0.006**

Intake modalities 2.25 3.55 +58% +1.30 [0.85–1.75] 6.50 0.001***

Diagnostic and thera-
peutic availability

2.70 3.00 +11% +0.30 [0.05–0.55] 2.42 0.031*

Expertise Case management 1.30 2.90 +123% +1.60 [1.00–2.20] 5.99 0.001***

Internal and territorial 
actors training

1.40 2.90 +107% +1.50 [0.92–2.08] 5.78 0.001***

Dedicated and experi-
enced staff

3.10 3.55 +15% +0.45 [−0.10–1.00] 1.66 0.125

Multidisciplinary team Professionals involved 2.70 3.50 +30% +0.80 [0.42–1.18] 4.72 0.001***

Objectives and areas of 
intervention

2.60 3.70 +42% +1.10 [0.66–1.54] 5.56 0.001***

Organization 2.50 3.55 +42% +1.05 [0.62–1.48] 5.40 0.001***

Network and territorial 
integration

Coordination of 
involved actors

1.80 2.40 +33% +0.60 [0.19–1.01] 3.56 0.006**

Integration of territo-
rial care settings

1.90 1.95 +3% +0.05 [−0.21–0.31] 0.43 0.674

ICP and regional 
network

1.55 2.85 +84% +1.30 [0.88–1.72] 6.93 < 0.001***

Organization and IT 
tools

Clinical and healthcare 
support systems

2.40 2.74 +15% +0.35 [−0.07–0.77] 1.86 0.096

Collaboration tools 1.65 1.85 +12% +0.20 [−0.15–0.55] 1.23 0.250
KPI monitoring 1.40 3.00 +114% +1.60 [0.81–2.39] 4.41 0.002**
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significant improvement was observed for “clini-
cal and healthcare support systems” (+15%; 
p = 0.096) or “Collaboration Tools” (+12%; 
p = 0.250). The observed increase was primarily 
attributed to initiatives already planned before 
the project, such as the integration of an elec-
tronic medical record with the corporate reposi-
tory in one hospital.

Survey Results

The survey allowed to gather professionals’ 
perceptions of the organizational effects associ-
ated with the definition, implementation, and 
certification of the ICP for HCC management. 
The involvement of hospital management and 
support functions (e.g., quality, risk manage-
ment, clinical engineering), required during 
the development of the ICP, was perceived as 
helpful in increasing the visibility of the care 
pathway and facilitating the implementation of 
the actions outlined in the action plan, with an 
average rating of 3.5/5. In parallel, multidiscipli-
nary collaboration during the drafting of the ICP 
was considered important in fostering a shared 
understanding of the care pathway and greater 

consistency in the application of procedures, 
with average scores around 4/5.

The formalization of the multidisciplinary 
team—defined in terms of composition, roles, 
responsibilities, and meeting frequency—
received ratings of 4.1/5, particularly owing to 
its impact on the appropriateness of care pro-
cesses, internal communication, and coordi-
nation. The perceived effect on overall process 
control was more limited (approximately 3.7/5), 
suggesting that standardization requires time to 
translate into more stable operational govern-
ance. Clear identification of roles and responsi-
bilities within the pathway was judged useful for 
improving internal organization, with an aver-
age of 4.4/5, although differences across centers 
reflected varying baseline levels of maturity.

The case manager role received high ratings: 
approximately 4.5/5 for its impact on multidis-
ciplinary collaboration and organizational pro-
cesses. Effects on treatment adherence (approx-
imately 3/5) and compliance with timelines, 
perceived as neutral, appeared more limited in 
the initial phase, consistent with a role primarily 
focused on organizational aspects.

The definition of the KPI set generated het-
erogeneous responses. The perceived impact 

Fig. 6   A graphical representation of the average hospital evolution of each pillar element between T0 and T1. ICP inte-
grated care pathway, KPI key performance indicator
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on process control (3.3/5) and staff awareness 
(3.1/5) was partial, reflecting differences in the 
availability of information systems. Data col-
lection and processing also received a moder-
ate average score of 3.3/5, indicating a certain 
degree of operational complexity.

Internal and external clinical audits con-
ducted as part of the certification process were 
among the most highly valued elements: 4.9/5 
for internal audits and 4.6/5 for external audits, 
recognized for their educational value. The 
framework used for certification received an 
average rating of 4.4/5, contributing to strength-
ened awareness and adherence to procedures, 
with a perceived improvement in the quality of 
clinical documentation (from 2.4 to 3.7 between 
pre- and post-audit).

DISCUSSION

Over the last few decades, the landscape of hepa-
tocellular carcinoma management and treat-
ment has witnessed a rise in both case numbers 
and therapeutic complexity, with projections 
indicating a continued increase. In Italy, esti-
mates suggest that new cases and deaths from 
HCC will rise by more than 55% by 2040 [2]. 
Moreover, the evolving HCC scenario and the 
expansion of therapeutic options across various 
stages of the disease indicate that HCC is in a 
state of constant change [4, 5, 25].

HCC primarily arises in cirrhotic livers [26], 
where progressive hepatic deterioration signifi-
cantly impacts outcomes, irrespective of tumor 
burden. The liver functional status plays a cen-
tral role in therapeutic decisions [14], influenc-
ing both curative and palliative treatments [9, 
27]. Notably, liver decompensation is a lead-
ing cause of mortality in both early-stage HCC 
[28] and advanced disease treated with systemic 
agents [29, 30].

All these conditions emphasize the complex 
nature of HCC, which is fundamentally charac-
terized by the intricate interplay between tumor 
progression and underlying liver disease. This 
dual pathological process creates a unique clini-
cal scenario where therapeutic decisions must 
carefully balance oncological effectiveness with 

liver function preservation. The complexity is 
further magnified by the expanding therapeutic 
arsenal now available, encompassing surgical, 
locoregional, and systemic treatment options. 
This multilayered clinical landscape makes the 
multidisciplinary approach particularly crucial 
in HCC management, arguably more so than in 
other oncological settings, where the underlying 
organ function may be less critical in treatment 
selection and during follow-up. In this context, 
while guidelines offer clear indications for cer-
tain cases, many patients could benefit from 
multiple therapies, necessitating input from 
various specialties and making a multidiscipli-
nary approach crucial and essential for optimal 
HCC management [31].

The Italian NHS is regionally decentralized, 
leading to varied organizational approaches in 
HCC management. In this context, it is impor-
tant to acknowledge the organizational hetero-
geneity that characterizes HCC management 
across Italy. Hospitals differ in patient volumes, 
available resources, and the operating models of 
their multidisciplinary teams, ranging from the 
systematic discussion of all cases to a focus on 
only the most complex ones. Leadership of the 
pathway also varies, being assumed by hepatolo-
gists in several hospitals and by oncologists in 
others. Despite these differences, multidiscipli-
nary care remains a central element, although 
its formalization and structuring are still hetero-
geneous and not always optimal across settings. 
The MDT Project fits within this complex land-
scape with the aim of establishing the founda-
tions for a structured and scalable care model 
capable of supporting hospitals in the multidis-
ciplinary and organizational management of 
HCC. The initiative represents a first step toward 
consolidating process standardization, strength-
ening hospitals’ organizational readiness, and 
creating favorable conditions for a more coher-
ent and coordinated patient care pathway. In 
this regard, the project’s approach is consistent 
with literature highlighting the potential of 
external ICP certification to improve organiza-
tional quality and promote more uniform access 
to care [32, 33].

In this pilot phase, 13 Italian hospitals 
contributed to assessing the feasibility and 
applicability of the care model across settings 
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characterized by heterogeneous structures, 
resources, volumes, and organizational matu-
rity. These preliminary findings mainly describe 
organizational changes observed during the 
implementation of the care model and the ICPs, 
while clinical outcomes will require more time 
and will be addressed in future studies.

The application of the care model revealed 
progress particularly within the pillars related 
to clinical–organizational pathways and mul-
tidisciplinary areas in which targeted inter-
ventions tend to translate more rapidly into 
perceptible changes in daily practice. The align-
ment between these early improvements and 
the domains most directly addressed, such as 
the formalization of organizational flows, the 
definition of roles, and the coordination of deci-
sion-making moments, suggests that the tools 
introduced contributed to greater operational 
clarity and the adoption of more standardized 
practices. These aspects are typically the first to 
respond to the introduction of a shared organi-
zational care model, as they require mainly 
internal adjustments that are more easily inte-
grated into routine clinical activity compared 
with more structural changes, such as those 
related to information systems or systematic KPI 
monitoring. Among the interventions imple-
mented through the action plans, the revision of 
admission processes was one of the most evident 
elements: the formalization of intake workflows, 
the introduction of reserved slots for specific 
phases of the pathway, and the reorganization 
of dedicated outpatient clinics contributed, 
where implemented, to a smoother manage-
ment of the diagnostic–therapeutic process. In 
several hospitals, clinicians reported that, where 
implemented, these interventions appeared to 
support a smoother management of the care 
pathway, with a perceived reduction in wait-
ing times for certain procedures and improved 
adherence to treatment timelines, a factor rec-
ognized as critical for optimizing HCC care [34]. 
Key facilitators included the active involvement 
of hospital management and quality offices, 
whose engagement in the project enabled the 
refinement of several activities proposed in 
the action plans for individual hospitals. Con-
versely, the most significant barriers concerned 
the limited availability of dedicated personnel, 

the high clinical workload, and the challenges 
associated with reallocating resources within 
complex healthcare structures, where coherence 
with multiple clinical–organizational govern-
ance needs must be ensured. The formalization 
of multidisciplinary team activities, including 
team composition, roles and responsibilities, 
meeting frequency, advance case preparation, 
shared evaluation criteria, and standardized 
post-meeting documentation, was considered 
particularly useful for improving decision-mak-
ing consistency and communication among 
specialists. These elements are consistent with 
international literature, which highlights the 
importance of solid organizational structures 
to support multidisciplinary team governance 
[12–14, 35, 36]. In particular, Abuelgasim et al. 
emphasize the value of institutionalizing mul-
tidisciplinary teams at the corporate level, with 
regular meetings, standardized processes, and 
early sharing of clinical information [37]. In 
this regard, several clinicians reported, on the 
basis of information gathered from the newly 
introduced standardized post-multidisciplinary 
meeting documentation, a greater participation 
of core-team members and a more frequent dis-
cussion of newly diagnosed cases, which were 
interpreted as early signals of a more systematic 
and shared use of the collegial decision-making 
setting.

At the same time, it is important to acknowl-
edge the intrinsic complexities of multidiscipli-
nary work. As observed by Colli and Prati, even 
in highly structured contexts, group work may 
be influenced by dynamics such as conform-
ity to dominant opinions or decision-making 
polarization, which can limit critical thinking 
and sometimes cause treatment delays owing 
to divergent viewpoints [38]. These reflections 
offer useful insight into why tools such as shared 
protocols, standardized case-presentation for-
mats, and periodic audits represent essential 
components to support transparent and robust 
decision-making processes. In this sense, the 
interventions introduced by the project, includ-
ing the development and certification of ICPs, 
shared case-discussion criteria, structured doc-
umentation of multidisciplinary team discus-
sions, and the strengthening of audit activities, 
including proactive internal clinical audits of 
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medical records for ex-post case evaluation, may 
help mitigate these risks, supporting a more con-
sistent functioning of multidisciplinary teams 
over time.

In the hospitals where a case manager was 
introduced, the role provided support for oper-
ational coordination. Clinicians perceived the 
case manager as a facilitator, particularly in 
activities related to multidisciplinary meetings 
and in ensuring continuity across the different 
phases of the care pathway. This is consistent 
with the content of the action plans provided 
to hospitals, which in the initial phase were pri-
marily oriented toward care pathway govern-
ance and support to the multidisciplinary team, 
rather than towards activities directly involving 
patients. Among the main facilitators, clinical 
teams highlighted the role of hospital manage-
ment, which acknowledged the value of this 
function and enabled its implementation; con-
versely, the primary barriers included the need 
for dedicated personnel, the availability of spe-
cific training pathways, and the economic sus-
tainability associated with introducing or real-
locating staff. According to the survey findings, 
professionals also reported that the introduction 
of the case manager may have generated positive 
effects on patient-related aspects, as perceived 
by clinicians, although a direct evaluation from 
patients is not yet available. This perception is 
supported by the international literature, includ-
ing the meta-analysis by Ahmed et al. (2024) 
[39], which demonstrates that multidiscipli-
nary models with structured nurse-coordinated 
interventions result in tangible clinical benefits, 
including a significant reduction in all-cause 
mortality and hospitalizations. These findings 
suggest that organizational interventions may, 
over time, translate into measurable improve-
ments in clinical outcomes and patient experi-
ence. However, such potential effects require 
confirmation through future studies specifically 
designed to capture patient-reported outcomes.

In contrast with the progress observed for 
more organizational aspects, advancements 
related to information systems were more 
limited, as reflected in the absence of statisti-
cal significance for the clinical and healthcare 

support systems and collaboration tools ele-
ments (p = 0.096 and p = 0.250, respectively). 
These areas require structural interventions 
and longer implementation horizons, often 
incompatible with the timeframe of projects of 
this type. Major barriers include the extended 
timelines needed to implement or update digi-
tal solutions, the complexity of harmonizing 
heterogeneous information systems, and the 
dependence on strategic decisions at institu-
tional or national level. Similarly, challenges 
also emerged in the area of KPIs. As reported by 
healthcare professionals and already highlighted 
in prior studies on pathway governance and 
quality monitoring, there is still variability in 
the recognition of the importance of systematic 
data collection for effective process control [32, 
37, 40], and clinicians often lack both adequate 
digital tools and dedicated personnel to sup-
port monitoring activities. Moreover, because 
KPI definition and monitoring are required for 
both the certification and maintenance of the 
ICP, these activities generate an additional work-
load for clinicians, particularly in settings where 
digital infrastructures do not adequately support 
such functions. It is therefore plausible that sub-
stantial improvements in this area will require 
planned medium- to long-term investments and 
strengthened technical capacities.

Within this framework, the development and 
certification of the ICP represented, for most 
hospitals, an important element in consoli-
dating the care pathway. Internal and external 
audits, already recognized in the oncological 
literature as effective tools to monitor adher-
ence to guidelines and improve care pathway 
quality [32, 41], were perceived as relevant edu-
cational opportunities. According to clinicians, 
these audits contributed to increasing awareness 
of clinical documentation, standardizing proce-
dures, and enhancing overall consistency in care 
processes. The presence of clear reference stand-
ards and external validation, such as that pro-
vided through BV certification, was appreciated 
as it fostered the adoption of more uniform prac-
tices and reinforced organizational accountabil-
ity. Moreover, since ICPs are formally approved 
by hospital management, they acquire the 
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status of institutional policies, which can facili-
tate greater adherence among the professionals 
involved. The early engagement of administra-
tive and quality offices strengthened their com-
petencies and visibility, creating the conditions 
for these teams to autonomously update the 
ICPs or conduct internal audits in the future. 
Finally, the action plans developed within the 
project provide a structured framework that can 
support organizational improvements beyond 
the implementation period.

Finally, the limited improvement observed 
in the “integration of territorial care settings” 
element may reflect the broader policy context 
in which the project was conducted. Ministerial 
Decree 77, issued in 2022, introduced a national 
framework for the reorganization of territo-
rial and community‑based healthcare services, 
with implementation required by 2026. During 
the project period (2021–2024), hospitals were 
therefore operating in a transitional phase, still 
adapting to the Decree’s requirements, with 
limited operational guidance available on how 
to restructure referral pathways and integrate 
community care structures into existing clinical 
workflows. This context may partly explain the 
limited progress observed in this area. As imple-
mentation of the Decree progresses, conditions 
may become more favorable for strengthening 
coordination beyond the hospital setting and 
supporting full integration of the HCC pathway 
within regional care networks.

Limitations

This study has several limitations that should 
be considered when interpreting the findings. 
The MDT project was primarily designed to 
optimize organizational models for hepatocel-
lular carcinoma management through govern-
ance-oriented interventions and tools (action 
plans, organizational maturity assessment, and 
development/certification of ICPs). As a result, 
it focused on strengthening organizational pro-
cesses and hospital readiness rather than directly 
measuring clinical outcomes. Owing to time 
constraints, the study did not include system-
atic collection of clinical, economic, or patient-
reported outcomes (PROs), and no structured 

cost analysis was performed. This reflects an iso-
resource optimization strategy within participat-
ing hospitals, with the sole exception of intro-
ducing a case manager role in selected contexts. 
Future research should incorporate pre–post 
evaluations that include clinical, economic, and 
patient experience outcomes to allow a more 
comprehensive assessment of impact. Addition-
ally, participating hospitals joined the project 
on a voluntary basis, potentially representing 
institutions already more attentive to organiza-
tional improvement. This may limit the gener-
alizability of the findings to contexts with lower 
baseline engagement in governance and process 
optimization.

The pre–post, single-arm design without a 
control group limits causal inference: observed 
changes cannot be attributed exclusively to the 
intervention and may reflect secular trends or 
other external factors. Evaluation relied on a 
maturity model providing structured qualitative 
assessment based on predefined criteria and pro-
gressive levels of development and an explora-
tory survey of healthcare professionals’ percep-
tions. While informative for organizational 
change, these instruments do not yield quanti-
tative estimates of clinical or economic impact 
and are susceptible to perception and response 
biases. Finally, the project was funded by a phar-
maceutical company, which represents a poten-
tial source of bias. Mitigating measures included 
independent operations of the IQVIA implemen-
tation science team with direct interactions with 
participating hospitals and the development of 
ICP clinical components exclusively accord-
ing to nationally endorsed guidelines, ensuring 
alignment with institutional recommendations.

CONCLUSIONS

The MDT Project proposed and piloted an 
organizational model for the management of 
hepatocellular carcinoma in Italy. By emphasiz-
ing care-pathway governance, multidisciplinary 
coordination, and hospitals readiness, the initia-
tive aimed to support more consistent organiza-
tional practices across heterogeneous settings. 
Pilot activities suggest that the approach is 
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adaptable to real-world contexts and may facili-
tate organizational alignment and collaboration. 
However, in light of the methodological and 
scope limitations described, these observations 
should be considered preliminary and hypothe-
sis-generating rather than evidence of a finalized 
or nationally generalizable model. The proposed 
framework provides a basis for iterative refine-
ment and prospective evaluation; future studies 
should incorporate pre–post assessment with 
clinical outcomes, patient-reported measures, 
economic analyses, and sustainability evalu-
ations to characterize long-term impact and 
determine scalability.

ACKNOWLEDGEMENTS 

A full list of the MDT working group investiga-
tors is available within the Supplementary Mate-
rials. The authors acknowledge Simone Parretti 
for his input on the methodological approach 
and for his support in coordinating reviewers’ 
responses and consolidating input from all con-
tributing authors.

Author Contributions.  Giuseppe Cabibbo: 
conceptualization, supervision, validation, 
investigation, visualization, methodology, writ-
ing—original draft, project administration, 
writing—review and editing; Caterina Cocuzza: 
writing—review and editing; Ciro Celsa: writ-
ing—review and editing; Maria Rosaria Attana-
sio: writing—review and editing; Antonio Aval-
lone: writing—review and editing; Rossana 
Berardi: writing—review and editing; Roberto 
Bordonaro: writing—review and editing; Mari-
afiorella Brangi: writing—review and editing; 
Fabio Cartabellotta: writing—review and edit-
ing; Desiree Lucy Anna Rita Caudullo: writ-
ing—review and editing; Bruno Daniele: writ-
ing—review and editing; Giovan Giuseppe Di 
Costanzo: writing—review and editing; Piera 
Federico: writing—review and editing; Gio-
vanni Galati: writing—review and editing; Sal-
vatore Gruttadauria: writing—review and edit-
ing; Francesco Izzo: writing—review and editing; 
Anna Nappi: writing—review and editing; 
Giuseppina Pacella: writing—review and editing; 

Mauro Piccirillo: writing—review and editing; 
Ferdinando Riccardi: writing—review and edit-
ing; Laura Schiadà: writing—review and editing; 
Marta Schirripa: writing—review and editing; 
Marianna Silletta: writing—review and editing; 
Gianluca Svegliati Baroni: writing—review and 
editing; Emiliano Tamburini: writing—review 
and editing; Raffaella Tortora: writing—review 
and editing; Martina Assanti: writing—review 
and editing; Francesco Deligios: writing—review 
and editing; Giada Lodolo: writing—review and 
editing; Luca Pinto: writing—review and editing; 
Maurizio Russello: Conceptualization, supervi-
sion, validation, investigation, visualization, 
methodology, writing—original draft, project 
administration, writing—review and editing.

Funding.  The project and the journal’s 
Rapid Service Fees were funded by AstraZeneca 
Italy S.p.a.

Data Availability.  All data generated or 
analyzed during the current study are included 
in this published article, as supplementary infor-
mation files.

Declarations 

Conflict of Interest.  Giuseppe Cabibbo par-
ticipated in advisory boards and received speaker 
fees from Bayer, Eisai, Ipsen, MSD, AstraZeneca, 
Roche, and Gilead. Ciro Celsa received speaker 
fees from Eisai, Ipsen, MSD, and AstraZeneca 
and travel support from Roche. Rossana Berardi 
has financial interests with AstraZeneca (advi-
sory board), Bayer (advisory board), Boehringer 
Ingelheim (advisory board), EISAI (advisory 
board), Gilead (Invited Speaker), Incyte (advi-
sory board), Eli Lilly (advisory board), Menar-
ini (advisory board), Merck (advisory board), 
and MSD (advisory board); institutional fund-
ing was received from AstraZeneca, Pfizer, and 
Roche. Rossana Berardi is an Editorial Board 
member of Oncology and Therapy; she was not 
involved in the selection of peer reviewers for 
this manuscript nor in any of the subsequent 
editorial decisions. Roberto Bordonaro received 
fees from Bayer, AstraZeneca, Novartis, Amgen, 
Roche, Pfizer, Janssen Cilag, and Bristol Myers 



Oncol Ther	

Squibb. Giovanni Galati received speaker fees 
from EISAI and speaker fees and congress travel 
support from Roche. Marianna Silletta received 
speaker fees and travel grants from Eisai, Roche, 
and AstraZeneca. Giuseppina Pacella received 
fees from AstraZeneca and Terumo. Bruno Dan-
iele received fees from Roche, Bristol Myers 
Squibb, AstraZeneca, EISAI, MSD, and Incyte. 
Martina Assanti, Francesco Deligios, Giada 
Lodolo, and Luca Pinto are employees of IQVIA 
Solutions Italy S.r.l.; IQVIA received professional 
service fees from AstraZeneca Italy S.p.a. Cate-
rina Cocuzza, Maria Rosaria Attanasio, Antonio 
Avallone, Fabio Cartabellotta, Desiree Lucy Anna 
Rita Caudullo, Giovan Giuseppe Di Costanzo, 
Mariafiorella Brangi, Piera Federico, Salvatore 
Gruttadauria, Francesco Izzo, Anna Nappi, 
Mauro Piccirillo, Ferdinando Riccardi, Laura 
Schiadà, Marta Schirripa, Gianluca Svegliati 
Baroni, Emiliano Tamburini, Raffaella Tortora, 
and Maurizio Russello declare that they have no 
conflicts of interest.

Ethical Approval.  This study focused 
exclusively on organizational processes and 
the perspectives of healthcare professionals. All 
participants were members of the MDT Project 
working group, whose involvement was for-
mally established through a collaboration agree-
ment between IQVIA and each hospital’s general 
management. Participants were informed that 
findings would be disseminated through scien-
tific publications. As the project did not collect 
patient-level data or personal health informa-
tion but focused exclusively on organizational 
processes and professionals’ perspectives, par-
ticipating institutions deemed ethics approval 
not required.

Open Access.   This article is licensed under a 
Creative Commons Attribution-NonCommercial 
4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, 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 indi-
cated otherwise in a credit line to the material. 
If material is not included in the article’s Crea-
tive Commons licence and your intended use is 
not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain per-
mission directly from the copyright holder. To 
view a copy of this licence, visit http://​creat​iveco​
mmons.​org/​licen​ses/​by-​nc/4.​0/.

REFERENCES

	1.	 Sangro B, Argemi J, Ronot M, et al. EASL clinical 
practice guidelines on the management of hepa-
tocellular carcinoma. J Hepatol. 2025;82:315–74. 
https://​doi.​org/​10.​1016/j.​jhep.​2024.​08.​028.

	2.	 Rumgay H, Arnold M, Ferlay J, et al. Global burden 
of primary liver cancer in 2020 and predictions to 
2040. J Hepatol. 2022;77:1598–606. https://​doi.​
org/​10.​1016/j.​jhep.​2022.​08.​021.

	3.	 AIOM. I NUMERI DEL CANCRO IN ITALIA 2023. 
2023.

	4.	 Cabibbo G, Enea M, Attanasio M, et al. A meta-
analysis of survival rates of untreated patients in 
randomized clinical trials of hepatocellular carci-
noma. Hepatology. 2010;51:1274–83. https://​doi.​
org/​10.​1002/​hep.​23485.

	5.	 Iavarone M, Nault J-C, Cabibbo G, et al. Indolent 
cancer and pattern of progression: two missing 
parameters in trial design for hepatology. Hepa-
tology. 2024;79:1452–62. https://​doi.​org/​10.​1097/​
HEP.​00000​00000​000527.

	6.	 Cabibbo G, Celsa C, Rimassa L, et al. Navigating 
the landscape of liver cancer management: study 
designs in clinical trials and clinical practice. 
J Hepatol. 2024;80:957–66. https://​doi.​org/​10.​
1016/j.​jhep.​2024.​01.​018.

	7.	 Vogel A, Meyer T, Sapisochin G, et al. Hepatocellu-
lar carcinoma. Lancet. 2022;400:1345–62. https://​
doi.​org/​10.​1016/​S0140-​6736(22)​01200-4.

	8.	 Pecorelli A, Lenzi B, Gramenzi A, et al. Curative therapies 
are superior to standard of care (transarterial chem-
oembolization) for intermediate stage hepatocellular 
carcinoma. Liver Int. 2017;37:423–33. https://​doi.​org/​
10.​1111/​liv.​13242.

	9.	 Vitale A, Cabibbo G, Iavarone M, et al. Person-
alised management of patients with hepatocel-
lular carcinoma: a multiparametric therapeutic 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1016/j.jhep.2024.08.028
https://doi.org/10.1016/j.jhep.2022.08.021
https://doi.org/10.1016/j.jhep.2022.08.021
https://doi.org/10.1002/hep.23485
https://doi.org/10.1002/hep.23485
https://doi.org/10.1097/HEP.0000000000000527
https://doi.org/10.1097/HEP.0000000000000527
https://doi.org/10.1016/j.jhep.2024.01.018
https://doi.org/10.1016/j.jhep.2024.01.018
https://doi.org/10.1016/S0140-6736(22)01200-4
https://doi.org/10.1016/S0140-6736(22)01200-4
https://doi.org/10.1111/liv.13242
https://doi.org/10.1111/liv.13242


	 Oncol Ther

hierarchy concept. Lancet Oncol. 2023;24:e312-
22. https://​doi.​org/​10.​1016/​S1470-​2045(23)​
00186-9.

	10.	 Vitale A, Farinati F, Pawlik TM, et al. The concept of 
therapeutic hierarchy for patients with hepatocellu-
lar carcinoma: a multicenter cohort study. Liver Int. 
2019;39:1478–89. https://​doi.​org/​10.​1111/​liv.​14154.

	11.	 Linee Guida Epatocarcinoma. AIOM 2020. https://​
www.​aiom.​it/​linee-​guida-​aiom-​2020-​epato​carci​
noma/.

	12.	 ISS. Linee Guida inter-societarie Epatocarcinoma: 
Gestione multidisciplinare del paziente con epa-
tocarcinoma 2023.

	13.	 Cabibbo G, Daniele B, Borzio M, et al. Multidis-
ciplinary treatment of hepatocellular carcinoma 
in 2023: Italian practice treatment guidelines of 
the Italian Association for the Study of the Liver 
(AISF), Italian Association of Medical Oncology 
(AIOM), Italian Association of Hepato-Bilio-Pan-
creatic Surgery (AICEP), Italian Association of Hos-
pital Gastroenterologists (AIGO), Italian Associa-
tion of Radiology and Clinical Oncology (AIRO), 
Italian Society of Pathological Anatomy and Diag-
nostic Cytology (SIAPeC-IAP), Italian Society of 
Surgery (SIC), Italian Society of Gastroenterology 
(SIGE), Italian Society of Medical and Interven-
tional Radiology (SIRM), Italian Organ Transplant 
Society (SITO), and Association of Patients with 
Hepatitis and Liver Disease (EpaC) – Part I - sur-
gical treatments. Dig Liver Dis. 2024;56:223–34. 
https://​doi.​org/​10.​1016/j.​dld.​2023.​10.​029.

	14.	 Cabibbo G, Daniele B, Borzio M, et al. Multidis-
ciplinary treatment of hepatocellular carcinoma 
in 2023: Italian practice treatment guidelines of 
the Italian Association for the Study of the Liver 
(AISF), Italian Association of Medical Oncology 
(AIOM), Italian Association of Hepato-Bilio-Pan-
creatic Surgery (AICEP), Italian Association of Hos-
pital Gastroenterologists (AIGO), Italian Associa-
tion of Radiology and Clinical Oncology (AIRO), 
Italian Society of Pathological Anatomy and Diag-
nostic Cytology (SIAPeC-IAP), Italian Society of 
Surgery (SIC), Italian Society of Gastroenterology 
(SIGE), Italian Society of Medical and Interven-
tional Radiology (SIRM), Italian Organ Transplant 
Society (SITO), and Association of Patients with 
Hepatitis and Liver Disease (EpaC) – Part II – non-
surgical treatments. Dig Liver Dis. 2024;56:394–
405. https://​doi.​org/​10.​1016/j.​dld.​2023.​10.​028.

	15.	 SQUIRE | SQUIRE 2.0 Guidelines n.d. https://​www.​
squire-​state​ment.​org/​index.​cfm?​fusea​ction=​page.​
viewP​age&​pageID=​471&​nodeID=1.

	16.	 Società italiana di gastroenterologia ed endoscopia 
digestiva n.d. https://​www.​sigei​talia.​it/ (accessed 
December 11, 2025).

	17.	 AISF - Assoc Ital Studio FEGATO n.d. https://​www.​
webai​sf.​org/​en/​homep​age-​ing/.

	18.	 Redefining health care: creating value-based com-
petition on results. 2006.

	19.	 Kim JY, Farmer P, Porter ME. Redefining global 
health-care delivery. Lancet. 2013;382:1060–9. 
https://​doi.​org/​10.​1016/​S0140-​6736(13)​61047-8.

	20.	 Trebble TM, Hansi N, Hydes T, et al. Process map-
ping the patient journey: an introduction. BMJ. 
2010;c4078. https://​doi.​org/​10.​1136/​bmj.​c4078.

	21.	 PNE - Programma Nazionale Esiti n.d. https://​pne.​
agenas.​it/​home.

	22.	 Graziadio S, Winter A, Lendrem BC, et al. How to 
ease the pain of taking a diagnostic point of care 
test to the market: a framework for evidence devel-
opment. Micromachines. 2020;11:291. https://​doi.​
org/​10.​3390/​mi110​30291.

	23.	 Seys D, Bruyneel L, Deneckere S, et  al. Better 
organized care via care pathways: a multicenter 
study. PLoS One. 2017;12:e0180398. https://​doi.​
org/​10.​1371/​journ​al.​pone.​01803​98.

	24.	 Banche dati. Accredia n.d. https://​www.​accre​dia.​
it/​banche-​dati/.

	25.	 Garuti F, Neri A, Avanzato F, et al. The changing 
scenario of hepatocellular carcinoma in Italy: an 
update. Liver Int. 2021;41:585–97. https://​doi.​org/​
10.​1111/​liv.​14735.

	26.	 Cabibbo G, Maida M, Genco C, et al. Causes of and 
prevention strategies for hepatocellular carcinoma. 
Semin Oncol. 2012;39:374–83. https://​doi.​org/​10.​
1053/j.​semin​oncol.​2012.​05.​006.

	27.	 Mancuso A, Mazzola A, Cabibbo G, et al. Survival 
of patients treated with sorafenib for hepatocel-
lular carcinoma recurrence after liver transplanta-
tion: a systematic review and meta-analysis. Dig 
Liver Dis. 2015;47:324–30. https://​doi.​org/​10.​
1016/j.​dld.​2015.​01.​001.

	28.	 Cabibbo G, Petta S, Barbara M, et  al. Hepatic 
decompensation is the major driver of death in 
HCV-infected cirrhotic patients with successfully 
treated early hepatocellular carcinoma. J Hepatol. 
2017;67:65–71. https://​doi.​org/​10.​1016/j.​jhep.​
2017.​01.​033.

	29.	 Celsa C, Cabibbo G, Fulgenzi CAM, et al. Hepatic 
decompensation is the major driver of mortality in 
patients with HCC treated with atezolizumab plus 
bevacizumab: the impact of successful antiviral 
treatment. Hepatol Baltim Md. 2025;81:837–52. 
https://​doi.​org/​10.​1097/​HEP.​00000​00000​001026.

https://doi.org/10.1016/S1470-2045(23)00186-9
https://doi.org/10.1016/S1470-2045(23)00186-9
https://doi.org/10.1111/liv.14154
https://www.aiom.it/linee-guida-aiom-2020-epatocarcinoma/
https://www.aiom.it/linee-guida-aiom-2020-epatocarcinoma/
https://www.aiom.it/linee-guida-aiom-2020-epatocarcinoma/
https://doi.org/10.1016/j.dld.2023.10.029
https://doi.org/10.1016/j.dld.2023.10.028
https://www.squire-statement.org/index.cfm?fuseaction=page.viewPage&pageID=471&nodeID=1
https://www.squire-statement.org/index.cfm?fuseaction=page.viewPage&pageID=471&nodeID=1
https://www.squire-statement.org/index.cfm?fuseaction=page.viewPage&pageID=471&nodeID=1
https://www.sigeitalia.it/
https://www.webaisf.org/en/homepage-ing/
https://www.webaisf.org/en/homepage-ing/
https://doi.org/10.1016/S0140-6736(13)61047-8
https://doi.org/10.1136/bmj.c4078
https://pne.agenas.it/home
https://pne.agenas.it/home
https://doi.org/10.3390/mi11030291
https://doi.org/10.3390/mi11030291
https://doi.org/10.1371/journal.pone.0180398
https://doi.org/10.1371/journal.pone.0180398
https://www.accredia.it/banche-dati/
https://www.accredia.it/banche-dati/
https://doi.org/10.1111/liv.14735
https://doi.org/10.1111/liv.14735
https://doi.org/10.1053/j.seminoncol.2012.05.006
https://doi.org/10.1053/j.seminoncol.2012.05.006
https://doi.org/10.1016/j.dld.2015.01.001
https://doi.org/10.1016/j.dld.2015.01.001
https://doi.org/10.1016/j.jhep.2017.01.033
https://doi.org/10.1016/j.jhep.2017.01.033
https://doi.org/10.1097/HEP.0000000000001026


Oncol Ther	

	30.	 Cabibbo G, Celsa C, Battaglia S, et al. Early hepatic 
decompensation identifies patients with hepato-
cellular carcinoma treated with atezolizumab plus 
bevacizumab or sorafenib at highest risk of death. 
Clin Cancer Res. 2025;31:543–50. https://​doi.​org/​
10.​1158/​1078-​0432.​CCR-​24-​2582.

	31.	 Singal AG, Llovet JM, Yarchoan M, et al. AASLD 
practice guidance on prevention, diagnosis, and 
treatment of hepatocellular carcinoma. Hepatol-
ogy. 2023;78:1922–65. https://​doi.​org/​10.​1097/​
HEP.​00000​00000​000466.

	32.	 Biganzoli L, Marotti L, Cardoso M-J, et al. Euro-
pean guidelines on the organisation of breast cen-
tres and voluntary certification processes. Breast 
Care Basel. 2019;14:359–65. https://​doi.​org/​10.​
1159/​00050​3603.

	33.	 Erfani P, Uppal N, Lam MB. Accreditation stand-
ards—An untapped lever for cancer equity. JAMA 
Oncol. 2024;10:429–30. https://​doi.​org/​10.​1001/​
jamao​ncol.​2023.​6811.

	34.	 Rao A, Rich NE, Marrero JA, et  al. Diagnostic 
and therapeutic delays in patients with hepa-
tocellular carcinoma. J Natl Compr Canc Netw. 
2021;19:1063–71. https://​doi.​org/​10.​6004/​jnccn.​
2020.​7689.

	35.	 Mauro E, Forner A. Barcelona Clinic Liver Cancer 
2022 update: linking prognosis prediction and 
evidence-based treatment recommendation with 
multidisciplinary clinical decision-making. Liver 
Int. 2022;42:488–91. https://​doi.​org/​10.​1111/​liv.​
15180.

	36.	 Gish RG, Lencioni R, Di Bisceglie AM, et al. Role 
of the multidisciplinary team in the diagnosis and 
treatment of hepatocellular carcinoma. Expert Rev 
Gastroenterol Hepatol. 2012;6:173–85. https://​doi.​
org/​10.​1586/​egh.​11.​105.

	37.	 Abuelgasim KA, Jazieh AR. Quality measures for 
multidisciplinary tumor boards and their role in 
improving cancer care. Glob J Qual Saf Healthc. 
2024;7:28–33.

	38.	 Colli A, Prati D. Against multidisciplinarity: more 
is not necessarily better. Liver Int. 2024;44:1278–
80. https://​doi.​org/​10.​1111/​liv.​15898.

	39.	 Ahmed M, Shafiq A, Zahid M, et al. Clinical out-
comes with nurse-coordinated multidisciplinary 
care in patients with heart failure: a systematic 
review and meta-analysis. Curr Probl Cardiol. 
2024;49:102041. https://​doi.​org/​10.​1016/j.​cpcar​
diol.​2023.​102041.

	40.	 Willmington C, Belardi P, Murante AM, et al. The 
contribution of benchmarking to quality improve-
ment in healthcare. A systematic literature review. 
BMC Health Serv Res. 2022;22:139.

	41.	 Jazieh A, Alkaiyat MO, Ali Y, et  al. Improving 
adherence to lung cancer guidelines: a quality 
improvement project that uses chart review, audit 
and feedback approach. BMJ Open Qual. 2019. 
https://​doi.​org/​10.​1136/​bmjoq-​2018-​000436.

https://doi.org/10.1158/1078-0432.CCR-24-2582
https://doi.org/10.1158/1078-0432.CCR-24-2582
https://doi.org/10.1097/HEP.0000000000000466
https://doi.org/10.1097/HEP.0000000000000466
https://doi.org/10.1159/000503603
https://doi.org/10.1159/000503603
https://doi.org/10.1001/jamaoncol.2023.6811
https://doi.org/10.1001/jamaoncol.2023.6811
https://doi.org/10.6004/jnccn.2020.7689
https://doi.org/10.6004/jnccn.2020.7689
https://doi.org/10.1111/liv.15180
https://doi.org/10.1111/liv.15180
https://doi.org/10.1586/egh.11.105
https://doi.org/10.1586/egh.11.105
https://doi.org/10.1111/liv.15898
https://doi.org/10.1016/j.cpcardiol.2023.102041
https://doi.org/10.1016/j.cpcardiol.2023.102041
https://doi.org/10.1136/bmjoq-2018-000436

	Role and Characteristic of Multidisciplinarity in Hepatocellular Carcinoma Management and Care Pathway Certification: Bottom-Up Approach of the MDT Project in Italy
	Abstract
	Introduction: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study Design and Participants
	HCC preliminary care model definition
	Pilot Implementation
	ICP Certification
	Validation of the Care Model
	Pre- and Post-Intervention Analysis

	Results
	Definition of the Optimal Care Model
	Maturity Model Results
	Survey Results

	Discussion
	Limitations

	Conclusions
	Acknowledgements 
	References


