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Chapter 1

Introduction

The study in which I participated over the past months focused on early pallia-
tive supportive care (ePSC) and its integration into the care pathway of patients
with hematological malignancies. The content of palliative care consultations was
analyzed directly through transcripts of clinical encounters, using an artificial in-
telligence (AI) system trained to identify clusters of recurring words and principal
thematic areas.

In the future the goal will be to correlate this elements with patient-reported
outcomes (PROs) to explore potential associations between the characteristics of
clinical communication and patients’ quality of life, symptom burden, perceived
well-being and end-of-life awareness. This integrated approach aims to enhance
understanding of the mechanisms through which early palliative supportive care
may influence clinical outcomes and to support the development of increasingly
effective and personalized care models. The first introductory chapter provides
an overview of the current state of the art relevant to these topics.

Premise: it was decided to address the main hematological neoplasms,
as they are essential for understanding the thesis project; however,
they will be discussed in a concise technical manner, explicitly aimed
at explaining the care needs of patients diagnosed with hematolog-
ical malignancies, and therefore not necessarily exhaustive of each
individual hematological neoplasm. The focus has been limited to in-
cidence and epidemiology, clinical features, treatment, and prognosis.

1
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1.1 Acute Myeloid Leukemia (AML)

Acute myeloid leukemia (AML) is a malignancy of the stem cell precursors of
the myeloid lineage (red blood cells, platelets and white blood cells other than
B and T cells). Like other malignancies, it is due to genetic variations that lead
to neoplastic and clonal proliferation. It is characterized by defective stem cell
hematopoiesis at the bone marrow level, resulting in the accumulation of imma-
ture precursor cells at various stages of maturation and a reduced production
of healthy, mature blood cells. This latter phenomenon is defined as cytopenia,
the main driver of clinical manifestations, such as: anemia (fatigue and dysp-
nea), neutropenia (increased susceptibility to infections) and thrombocytopenia
(increased risk of hemorrhage and bleeding) [1, 3].

Figure 1.1: Bone marrow aspirate from a patient with acute myeloid leukemia. Ar-
rows indicate a classic histopathological finding known as Auer rods.
Source: Wikipedia [24].
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1.1.1 Incidence and Epidemiology

The incidence of acute myeloid leukemia increases with age, with the risk rising
exponentially in patients over 60 years old. The ageing of the European pop-
ulation may therefore be part of the reason for the reported increase in AML
incidence in Europe from 3.48 to 5.06 patients per 100 000 individuals over the
37-year period between 1976 and 2013.

The World Health Organization (WHO) in its 2016 updated guidelines distin-
guishes six groups of AML: (1) AML with recurrent genetic abnormalities, (2)
AML with myelodysplasia-related changes, (3) Therapy-related myeloid neoplasms,
(4) AML Not Otherwise Specified, (5) Myeloid sarcoma, and (6) Myeloid prolif-
erations related to Down syndrome.

The diagnosis is made by the presence of ≥20% blasts in the peripheral blood
or in the bone marrow, or through the presence of unique genetic abnormalities
found in the bone marrow regardless of blast count [t(8;21), inv(16), or t(15;17)].

AML is further classified into three prognostic risk groups: favorable, interme-
diate, and adverse, determined by molecular and cytogenetic abnormalities.

The median age at diagnosis is ∼70 years, although, based on the 2016 WHO
classification, it has been observed that with advanced age, the relative incidence
of AML with recurrent genetic abnormalities decreases, while the relative inci-
dence of other AML categories [such as AML with myelodysplasia-related changes
(MRC-AML) or therapy-related AML (tAML)] increases with age, comprising
about 19% and 7% of AML cases, respectively [2, 3].
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1.1.2 Treatment

The treatment of AML involves initial induction therapy and post-remission ther-
apy.

Induction Therapy

The goal of induction therapy is to achieve complete remission (CR) with prefer-
ably no measurable residual disease (MRD). Choice of initial induction treatment
depends on functional status of the patient (performance status and comorbidi-
ties), biological status of the disease (best measured by prognostic risk groups:
favorable, intermediate and adverse risk disease) and goals of the patient. The
two commonly used induction therapies include: (1) cytotoxic chemotherapy with
or without targeted therapies and (2) hypomethylating agents with or without
targeted therapies.

For all patients with favorable and intermediate risk AML, with the goal of
cure and who are medically fit enough to tolerate chemotherapy, the backbone of
therapy has not changed for 50 years, and is commonly known as 7+3 induction
chemotherapy with the addition of various targeted drugs such as a monoclonal
anti-CD-33 antibody called Gemtuzumab ozogamicin (GO). FLT3 (FMS-like ty-
rosine kinase) represents the only mutated protein that can be pharmacologically
targeted. If this mutation is present (approximately 30% of AML), agents such
as Midostaurin and Lestaurtinib may be administered in combination with con-
ventional chemotherapy.

The upfront cytotoxic treatment consists of a continuous infusion of Cytarabine
over 7 days with the addition of an anthracycline (Daunorubicin), given daily for
the first 3 days.

For all patients with adverse risk AML, however, outcomes with standard 7+3
chemotherapy remain unsatisfactory. Complete remission (CR) rate is only about
40% and median overall survival is in the range of 12–18 months. Even with
allogeneic hematopoietic stem cell transplantation, almost half of the patients
relapse.
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Post-Remission Therapy

The aim of post-remission therapy is to reduce the risk of disease relapse. The
main approaches used include further cycles of cytotoxic chemotherapy after re-
mission, such as intermediate or high-dose Cytarabine, with or without the addi-
tion of targeted agents, and the allogeneic hematopoietic stem cell transplantation
(allo-HSCT).

Supportive Care

Alongside the therapeutic strategy mentioned above, it is essential to highlight
that significant advances have been made in supportive care, including the
widespread availability of high-quality platelet transfusions, improved and less
toxic broad-spectrum antibacterial and antiviral therapies, the elimination of
post-transfusion hepatitis, and the development of new antifungal agents. Less
frequently acknowledged, but equally important, are the benefits of more effec-
tive antiemetic regimens, which have substantially reduced complications such as
erosive esophagitis and malnutrition, secondary to inadequate oral intake [1, 3].

1.1.3 Survival of AML Patients in Europe

In patients under the age of 65, both prognosis and long-term survival have shown
a gradual improvement over time. This positive trend can largely be attributed
to advances in supportive care, including more effective prevention and treatment
of complications such as severe infections, bleeding events, and treatment-related
toxicities. In parallel, there has been greater utilization of allo-HSCT, which
remains one of the few potentially curative treatment options for eligible patients.

Nevertheless, despite these therapeutic and management advances, overall sur-
vival rates remain disappointingly low. For adult patients diagnosed between
2000 and 2007, the age-standardized 5-year relative survival was approximately
17% (ranging from 16.6% to 17.7%), mainly attributable to the minimal progress
attained in AML patients over the age of 65 [2].

In older patients with AML, the presence of comorbidities and a reduced func-
tional status often limits eligibility for intensive chemotherapy (ICT) and, in some
cases, may also hinder the administration of lower-intensity therapies (LIT). In
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this context, a comprehensive geriatric assessment, encompassing multiple do-
mains such as comorbidity burden, cognitive function, physical performance, and
psychological status, is essential prior to treatment initiation [13].

The availability of a new and less toxic formulation, such as CPX-351, of tradi-
tional standard ICT (3+7 regimen), as well as lower-intensity therapies (LIT),
like the therapeutic association of Azacytidine to Venetoclax (VenAza) and orally
administrable agents, such as FMS-like tyrosine kinase 3 (FLT-3) and Isocitrate
Dehydrogenase (IDH) inhibitors, and, for LIT-unfit patients, the hypomethylat-
ing agent Decitabine and Cedazuridine, have provided significant advancements
in this field.

However, while these therapeutic innovations have contributed to improved clin-
ical outcomes, they have also increased the complexity of treatment decision-
making in a clinical setting that remains challenging and is often characterized
by poor prognosis.

The need for rapid and multifaceted decisions, combined with the urgency of
initiating appropriate treatment, introduces significant uncertainty and may
impose a considerable emotional burden on both patients and caregivers.

Furthermore, treatment-related toxicity remains a critical issue, as adverse ef-
fects associated with both standard ICT and newer therapeutic approaches can
negatively impact patients’ quality of life (QoL), exposing them to a broad and
variable spectrum of side effects [13].
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1.2 Multiple Myeloma (MM)

Multiple myeloma (MM) is a hematologic malignancy defined by the clonal ex-
pansion of plasma cells within the bone marrow, leading to excessive production
of immunoglobulins. This abnormal protein production contributes to end-organ
damage, typically manifesting as anemia, hypercalcemia, focal bone lesions,
and/or renal dysfunction. Differential diagnosis includes monoclonal gam-
mopathy of undetermined significance (MGUS), smoldering multiple myeloma
(SMM), Waldenström Macroglobulinemia (WM), Light-Chain (AL) Amyloido-
sis, and plasmacytoma.

There is no known etiology of MM, but risk factors are male sex, obesity, oc-
cupation (e.g., firefighter), and dioxin and Agent Orange exposure. In newly
diagnosed MM, typical findings include anemia (hemoglobin <12), one or more
lytic lesions on a conventional radiograph in 79% of cases, elevated creatinine in
19% of cases, lymphadenopathy in 1% of cases, hypercalcemia in 13% of cases,
and thrombocytopenia in 5% of cases [4].

Figure 1.2: Images from the Haematologica Atlas of Hematologic Cytology: plasma
cell myeloma. Source: Rosangela Invernizzi [21].
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The Figure (Figure 1.2) shows increased protein in the background with cellular
debris (A); plasma cells with reticular cytoplasmic structures and pink-red pe-
riphery (center) (B); a group of plasmablasts with irregular cytoplasmic margins,
cytoplasmic streamers and crystalline inclusions (C); a giant plasmablast with
two macronucleoli and deeply basophilic cytoplasm with immunoglobulin accu-
mulation in the form of amorphous substance or crystals (D). In Figure E and F,
note the elongated lance-like and crystalline structures within the cytoplasm of
giant plasmablasts [21].

1.2.1 Incidence and Epidemiology

In Europe, multiple myeloma (MM) is the second most common hematological
malignancy, with an estimated annual incidence of 4.5–6.0 cases per 100 000 indi-
viduals. The disease is most frequently diagnosed in older adults, with a median
age at diagnosis of 65–70 years [5].

1.2.2 Treatment

Patients with newly diagnosed multiple myeloma typically receive induction ther-
apy based on combination regimens. These commonly involve at least three
agents, such as Lenalidomide (immunomodulator), Dexamethasone, and Borte-
zomib (cytotoxic), or different regimens depending upon the eligibility of patients
for autologous stem cell transplant (ASCT). The primary aim of this initial treat-
ment phase is to achieve maximal tumor burden reduction while optimizing con-
ditions for effective stem cell collection.

After induction chemotherapy, patients are administered high-dose Melphalan,
followed by ASCT and consolidation and/or maintenance/extended therapy [4].

For the treatment of transplant-ineligible patients with newly diagnosed MM
(NDMM), DaraRd, DaraVM plus prednisone and VRd are the standard of care
regimens recommended by the EHA [5].
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Supportive Care

Patients with multiple myeloma may develop a wide range of clinical compli-
cations throughout the natural history of the disease and during the course of
therapeutic interventions. The integration of comprehensive supportive care is
therefore essential to optimize both quality of life and overall survival.

• Osteolytic bone disease is the most common complication in patients
with MM, leading to deterioration of quality of life and patient outcomes.
A phase III trial has compared the antiresorptive agents denosumab and
zoledronic acid in 1,718 patients receiving treatment for NDMM with at
least one bone lesion.

• Anemia, mainly caused by the mechanisms underlying anemia in chronic
disease, for which excellent results have been achieved by erythropoiesis-
stimulating agents.

• Infections, which are the main cause of death in patients with myeloma,
due to T cell immune dysfunction and changes in the B cell compartment.
Studies have shown a reduced occurrence of febrile episodes and death with
the addition of prophylactic Levofloxacin to active treatment for NDMM
during the first 12 weeks.

• Renal impairment, present in up to 20% of patients at diagnosis; Lenalido-
mide dose reduction is required due to its renal clearance [5].

1.2.3 Survival of MM Patients in Europe

Over the past two decades, survival outcomes have improved markedly, particu-
larly among patients enrolled in clinical trials: approximately 60% of those eligible
for ASCT were still alive 10 years after the procedure.

Despite these advances, real-world data remain less encouraging. According to
the Surveillance, Epidemiology, and End Results (SEER) Program, the overall 5-
year survival rate for MM was 61.1% in 2024, and only 10–15% of patients achieve
a life expectancy comparable to that of the general population. Moreover, most
patients ultimately experience drug resistance and disease relapse, which often
progresses to forms that are refractory to currently available treatments [5, 6].
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1.3 Lymphoma (LYM)

Lymphomas represent a heterogeneous group of malignant neoplasms originating
from cells of the lymphatic system, primarily involving lymphoid tissues. They are
traditionally classified into two major categories: Hodgkin lymphoma (HL)
and non-Hodgkin lymphomas (NHLs). While HL is characterized by the
presence of Reed–Sternberg cells and relatively homogeneous biological behavior,
NHLs comprise a diverse and complex group of entities with distinct morpho-
logical, immunophenotypic, genetic, and clinical features. Among these, specific
subtypes such as Burkitt lymphoma (BL) represent highly aggressive forms,
whereas other NHL subtypes exhibit a wide range of clinical courses, from indo-
lent to rapidly progressive disease.

The pathogenesis of lymphoma is complex and multifactorial, involving the inter-
play of genetic factors, infections, environmental exposures, and immune status.
For instance, HL is strongly associated with infection by the Epstein–Barr virus
(EBV), while the high incidence of BL in sub-Saharan Africa has been linked to
the concomitant prevalence of EBV infection and malaria. Non-Hodgkin lym-
phomas (NHLs) are more commonly associated with advanced age, immunosup-
pressive conditions or therapies, and exposure to chemical carcinogens such as
benzene and pesticides.
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Figure 1.3: Hodgkin disease, with typical giant tumor cells (Reed–Sternberg cells) and
an abundant non-neoplastic infiltrate composed mainly of mononuclear
leukocytes. Source: Wikipedia [23].

Figure 1.4: Hematoxylin and eosin (40×) section showing sheets of atypical lymphoid
cells in a primary non-Hodgkin’s lymphoma in extranodal site. Source:
Journal of Oral and Maxillofacial Pathology [22].
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1.3.1 Incidence and Epidemiology

According to Global Cancer Statistics 2020, lymphoma accounts for more than
800 000 new cases and over 500 000 deaths annually, representing a significant
part of the global cancer burden.

In recent years, the incidence of NHLs has progressively increased in high-income
countries, a trend partly attributable to improvements in diagnostic techniques
and to the ageing of the population. In contrast, in regions with a low socio-
demographic index, rates of early diagnosis and access to treatment remain sub-
stantially lower due to limited healthcare resources, contributing to higher mor-
tality rates.

The incidence of HL and NHL varies significantly by sex and age group. Males
generally exhibit higher incidence, morbidity, and mortality:

• HL peaks in the 30–34 age group for both males and females, with males
showing higher incidence than females in the 15–59 age range.

• NHL peaks in the 60–65 age group for both sexes; males consistently demon-
strate higher incidence than females in all age groups above 50 years.

• BL peaks in the 5–9 and 10–14 age groups in males and females, respectively,
and is higher in males than in females during childhood and adolescence [8].

1.3.2 Treatment of Hodgkin Disease

At present, most patients diagnosed with Hodgkin lymphoma can be successfully
treated with radiotherapy and/or chemotherapy. Few cancers treated with these
modalities have as high a cure rate as Hodgkin’s disease.

However, long-term follow-up of cured individuals has demonstrated that the cu-
mulative toxicity associated with treatment-related complications may
approach the mortality attributable to the disease itself.

Beyond late fatal complications, therapy is also associated with a range of delayed
adverse effects, such as: (1) second malignancies, like acute myeloid leukemia
or the related condition, myelodysplasia; (2) organ injury, such as (2.1) serious
infection with Streptococcus pneumoniae in patients who undergo a splenectomy
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as part of the evaluation for treatment of Hodgkin’s disease, (2.2) cardiac and
lung disease, as a consequence of mediastinal radiation, (2.3) osteonecrosis,
(2.4) thyroid disease, (2.5) gonadal dysfunctionand (2.6) infertilityin males.

Therefore, future regimens for Hodgkin’s disease need to consider both long-term
complications of therapy and treatment effectiveness: while a lower cure rate
would not be acceptable, reducing late toxicity is an important goal [8].

1.3.3 Treatment of Non-Hodgkin Disease

Diffuse large B-cell lymphoma (DLBCL) is the most common type of NHL in
the Western Hemisphere. It comprises a heterogeneous group of lymphomas,
with different biology and clinical prognoses. R-CHP remains the backbone of
therapy, and frontline therapeutic options in fit patients are pola-R-CHP and R-
CHOP, whereas elderly or frail/unfit patients may be treated with R-mini-CHOP
or palliation. Frontline trials aim to improve outcomes for patients with high-risk
disease utilizing R-CHOP combined with novel agents, CAR-T, and bispecific
antibodies. Trials in the elderly/unfit population are minimizing and omitting
chemotherapy [9].

1.3.4 Survival of Lymphoma Patients in Europe

Despite the high cure rate of HL (5-year survival rate of more than 80%), the
heterogeneity and therapeutic complexity of NHL and BL lead to significant
prognostic differences, especially in resource-limited areas.

The clinical course of DLBCL tends to be aggressive, with survival typically mea-
sured in weeks to months without therapy. Although first-line chemoimmunother-
apy may cure most patients, outcomes for patients with relapsed DLBCL are poor.
Five-year survival in the US in 2015–2021 was approximately 65%, with poorer
5-year survival of 56% in patients aged 65 and older [8, 9].
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1.4 Palliative Care

Palliative care (PC) originated from the modern hospice movement in the 1960s,
which was developed to provide end-of-life (EOL) care for patients with terminal
illnesses. Initially, its primary aim was to ensure comfort, dignity, and relief from
suffering for individuals in the final stages of life, when curative treatment was
no longer effective or appropriate.

From the 1960s until just over a decade ago, palliative care was typically intro-
duced only at the end stage of cancer, often when patients were hospitalized due
to disease progression. The focus was on symptom control, preparing for death,
and arranging hospice admission.

This late intervention addressed physical suffering, but often neglected the emo-
tional, relational, and spiritual dimensions of the person.

Worse, it contributed to the persistent misconception that palliative care equals
end-of-life care.

Today, that model has shifted significantly.

Over the following decades, palliative care underwent a substantial evolution. It
progressively moved beyond its original exclusive focus on end-of-life support and
expanded its scope to earlier phases of disease, proactively supporting patients
and caregivers facing a life-threatening illness from the time of diagnosis [28].

Today, palliative care is recognized by major health organizations, including the
World Health Organization, as an essential component of universal health cover-
age. According to the WHO:

“Palliative care is an approach that improves the quality of life of pa-
tients (adults and children) and their families who are facing problems
associated with life-threatening illness. It prevents and relieves suffer-
ing through the early identification, correct assessment and treatment
of pain and other problems, whether physical, psychosocial or spiri-
tual. [. . . ] Palliative care is explicitly recognized under the human
right to health.”

(World Health Organization – Palliative Care Definition)
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Building on the discussion of prognosis and survival in patients with hematologic
malignancies, patients are often confronted with the difficult choice of pursu-
ing prolonged overall survival (OS) at the cost of increased hospitalizations and
treatment-related burden, frequently in the absence of a curative outcome. In
parallel, hematologists are required to carefully evaluate whether the expected
benefits and safety profiles of novel targeted therapies are consistent with pa-
tients’ values, preferences, and desired quality of life (QoL).

This underscores the importance of actively involving patients in the
decision-making process.

Notably, greater patient involvement in decision-making has been as-
sociated with higher perceived quality of care and overall satisfaction.
This is particularly relevant in hematologic malignancies, diseases often char-
acterized by a complex and burdensome clinical course, including severe
symptoms, psychological distress, and frequent or prolonged hospitaliza-
tions often culminating in the need for intensive support as patients and care-
givers approach the end of life [13].

Table 1.1: Symptom burden and its management throughout the AML course.
Adapted from: Palliative care interventions and their early integration in
the management of older adults with acute myeloid leukemia: a narrative
review [13].

Symptom Management

Anorexia/cachexia Dietary interventions and nutritional support

Anxiety Psychological counseling, symptom control, and
use of anxiolytics when indicated

Decreased sexual in-
terest

Psychological support, sexological counseling, and
endocrinological evaluation

Xerostomia Management of oral mucositis, adequate hydra-
tion, and use of saliva substitutes or stimulants

Dyspnea Treatment of underlying causes (e.g., pneumonia)
and transfusion support in case of anemia

Fatigue Multimodal strategies, including exercise when
feasible and transfusion support if indicated
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Symptom Management

Hair loss Gentle hair and scalp care, scalp cooling when ap-
propriate, use of head coverings, and emotional
support

Nausea Administration of antiemetic therapy

Pain Comprehensive assessment of etiology and inten-
sity, disease-directed treatment, and appropriate
analgesic therapy

Sadness/depressive
symptoms

Professional psychological or psychiatric support
when symptoms persist and impair daily function-
ing

Insomnia Identification and treatment of underlying causes
(e.g., pain), lifestyle measures, relaxation tech-
niques, and pharmacological therapy if needed

Swallowing difficul-
ties

Dietary modifications (e.g., soft or liquid foods);
enteral feeding when necessary

Swollen limbs Compression therapy, limb elevation, sodium re-
striction, diuretics, and supportive measures

Urinary problems Management of underlying causes, treatment of
contributing conditions, and catheterization when
required

It is now clear that patients with hematologic malignancies (HMs) have signif-
icant palliative care needs (Table 1.1 and Sections 1.1.2, 1.2.2, 1.3.2 of the
present paper).

PC’s role extends beyond advanced disease stages or situations in which curative
options are no longer available, and it should ideally be introduced early and
maintained throughout the entire disease trajectory. Evidence indicates that
early integration of palliative supportive care (ePSC), from diagnosis through
treatment initiation and up to EOL, can significantly improve the QoL of patients
throughout the course of the illness [13].
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Over the past decade, palliative care has been offered increasingly earlier in the
course of advanced cancer, typically at diagnosis and predominantly in outpatient
settings. And thats exactly why its come to be known as early palliative care

So what evidence do we have that this earlier approach actually works?

This evolution is supported by strong evidence.

Since 2009, more than 20 randomized controlled trials have compared early pal-
liative care to standard oncology care in patients with advanced solid tumors.

These trials demonstrated multiple benefits:

• One of the first and most important benefits was actually the way the
early studies were designed. These trials played a key role in reshaping the
concept of palliative care. At the time, there was no clear framework for
integrating it into the treatment of ambulatory patients who were not immi-
nently dying, yet still faced significant physical, psychosocial, and spiritual
burdens related to their illness.

• Second: Improved Quality of Life

A pooled analysis of 15 randomized controlled trials showed a mean im-
provement of 4.59 points in quality of life scores within the first 13 months
of intervention.

• Third: Reduced Symptom Burden

Again in the analysis of 7 trials Symptom intensity scores were 35.4 points
lower among patients receiving early palliative care. And also the manage-
ment

• Forth: Reduced psychological symptoms

Depressive symptoms improved by a mean of 0.98 points based on data from
five studies (By conventional criteria, an Standardized Mean Difference of
0.2 represents a small effect, 0.5 a moderate effect,and 0.8 a large effect).

• Fifth: Survival benefit

Three randomized controlled trials showed a survival gain ranging from 2.7
to 6.5 months, affecting 6/15% of patients.
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We have compelling evidence that early palliative care improves outcomes in solid
tumors.

But can we apply the same model to hematologic malignancies?

Hematologic cancers are uniquely challenging, because there are a highly het-
erogeneous group of diseases. They often follow non-linear, unpredictable
courses.

This is the research context within which the present study is situated and these
are the questions it seeks to address.

Before examining these questions in detail, it is important to provide an overview
of the evidence generated so far regarding early palliative supportive care inter-
ventions and their impact on patient outcomes, first described in patients with
solid tumors and subsequently investigated in patients with hematological malig-
nancies.
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1.5 Early Palliative Supportive Care (ePSC)

ePSC refers to palliative care delivered earlier in the disease trajectory, an ap-
proach that can further enhance patient management by preserving QoL during
the course of severe and life-threatening conditions [13].

The positive impact of early palliative care interventions in advanced cancer pa-
tients has so far been largely evaluated in randomised controlled trials and
several prospective or retrospective cohort studies. A retrospective observational
study conducted on 292 advanced cancer patients published by Bandieri and
coworkers in 2020 concluded that an earlier palliative/supportive care interven-
tion was associated with reduced aggressiveness of therapy and reduced
symptom burden [12].

As the incidence of AML (and HMs in general) continues to increase, the integra-
tion of ePSC into routine hematological practice has become progressively more
relevant and necessary [13].

Even though there is now convincing evidence demonstrating the benefits of in-
tegrating ePSC into standard oncological treatment for patients with advanced
solid tumors, for the potential value of ePSC in patients with hematological ma-
lignancies there is still a paucity of evidence-based data [10, 11, 13].

1.5.1 Early Palliative Supportive Care in Solid Cancer Pa-
tients

Among patients with metastatic non-small-cell lung cancer, early palliative care
led to significant improvements in both quality of life and mood. As
compared with patients receiving standard care, patients receiving early palliative
care had less aggressive care at end of life but longer survival.

Therefore, major oncology societies, including the American Society of Clinical
Oncology (ASCO), endorse its early integration as a standard element of oncologic
care [10, 11, 13].
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Early Palliative Supportive Care and Patients’ Survival

A landmark study was conducted on 151 patients with metastatic non-small-cell
lung cancer (NSCLC) by Temel et al. and published in the New England Journal
of Medicine in 2010. Participants completed baseline questionnaires before ran-
domization and follow-up assessments of quality of life and mood were performed
at 12 weeks. The average number of visits in the palliative care group was 4
(range, 0–8).

Figure 1.5: Kaplan–Meier estimates of survival according to study group. Source:
The New England Journal of Medicine [10].

Despite receiving less aggressive end-of-life care, patients in the palliative care
group had significantly longer survival than those in the standard care group
(median survival, 11.6 vs. 8.9 months; 𝑝 = 0.02) (Figure 1.5) [10].
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Components of Early Palliative Supportive Care

In 2011, Jacobsen et al. published in the Journal of Palliative Medicine the first
ever study that prospectively examined the components of an early palliative
care consultation. 151 eligible patients with metastatic NSCLC were enrolled
and randomly assigned to standard care or early palliative care. Seven palliative
care clinicians provided consultation to 67 patients. The median total time for
the initial visit was 55 minutes (range, 20–120).

From the study, it has emerged that a large portion of the initial palliative care
visits was dedicated to (1) symptom assessment. This allowed the palliative
care practitioner time to build rapport before broaching more difficult topics,
such as prognosis and end-of-life decision making [18].

In addition to symptom management, approximately a third of visit time was
spent exploring and supporting (2) patient and family coping. Results from
a pilot study suggest a trend toward reduced anxiety and depression, alongside
improvements in functional status and EOL preparedness preparedness among
patients who participated in discussions addressing the psychosocial and spiritual
aspects of their illness experience. [18, 19].

Finally, a significant proportion of visit time was spent assessing the patient’s (3)
illness understanding and their (4) information preferences: some patients
wanted explicit prognostic information, others preferred a “big picture” approach,
and others preferred not to be told their prognosis [18].

A subsequent qualitative study by Yoong and coworkers published in JAMA
Internal Medicine in 2013 extracted data from the PC visit clinical documentation
for each patient. Twenty intervention participants were randomly selected from
four prognostic groups based on survival times of (1) less than 3 months, (2) 3–6
months, (3) 6–12 months, and (4) 12–24 months. The consultations were divided
into first visits, middle visits, and final visits.



CHAPTER 1. INTRODUCTION 22

Seven major themes emerged from the clinical documentation: (1) re-
lationship and rapport building, (2) addressing symptoms, (3) addressing
coping, (4) establishing illness understanding, (5) discussing cancer treat-
ments, (6) end-of-life planning, and (7) engaging family members.

It was also found that palliative care clinicians tend to adjust the focus of
care according to the phase of the illness trajectory. During early visits,
emphasis was primarily placed on building a therapeutic relationship, fostering
illness understanding, and discussing the impact of cancer treatments. During
final visits, the focus shifted predominantly to end-of-life planning [14].

Figure 1.6: Content of palliative care (PC) visits across the illness trajectory. PC
clinicians recorded the content they addressed after each visit. Source:
Yoong et al., JAMA Internal Medicine [14].
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Early Palliative Supportive Care and Patient-Reported Outcomes

A particularly relevant study is the paper published in the Journal of Clinical
Oncology by Hoerger and coworkers in 2018, the first ever study to link
the content of PC visits to patient-reported outcomes and end-of-life
care, elucidating the potential mechanisms by which early PC improves patients’
outcomes [17].

The FDA defines PROs as “a measurement based on a report that comes di-
rectly from the patient about the status of a patient’s health condition, without
amendment or interpretation of the patient’s response by a clinician or anyone
else”. Accordingly, PROMs are standardized questionnaires that directly collect
patient-reported health outcomes and are widely used in healthcare research to
evaluate new treatments, supportive care interventions, and the overall quality of
care [25].

In the study, 2,921 PC visits were analyzed, most of which addressed coping
(64.2%) and symptom management (74.5%). By 24 weeks, a higher proportion
of palliative care visits focused on coping was associated with better patient
outcomes, including improved quality of life and reduced depressive symptoms,
as measured by validated scales (HADS-D and PHQ-9). In contrast, when a
greater share of visits addressed treatment decisions, patients were less likely to
receive chemotherapy or be hospitalized in the final 60 days of life. Similarly, a
higher emphasis on advance care planning was linked to increased use of hospice
services, suggesting that the content of early palliative care discussions
may meaningfully influence both psychological outcomes and end-of-
life care trajectories [17].
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Team-Based Outpatient Early Palliative Care

In 2019, Zimmermann published in BMJ Supportive & Palliative Care a system-
atic evaluation describing the components of “Team-Based Outpatient Early
Palliative Care” (TO-EPC), a complex intervention developed based on pal-
liative care theory, review of previous palliative care interventions, and practice
guidelines.

Such components emerged by the cluster randomized controlled trial performed
by the same group in 2014.

That study included 461 patients with advanced cancer comparing TO-EPC with
standard oncology care. Results showed that the intervention group achieved
significantly better outcomes in terms of quality of life, symptom control,
and satisfaction with care for both patients and caregivers [15].

Patients and caregivers identified four main benefits: (1) timely and
individualized symptom control, (2) comprehensive psychosocial support,
(3) assistance in decision-making, and (4) preparation for the future [15].

Figure 1.7: Outline of conceptual framework for TO-EPC (Team-Based Outpatient
Early Palliative Care). Source: Zimmermann C et al., BMJ Supportive
& Palliative Care, 2019 [15].
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1.5.2 Early Palliative Supportive Care in Hematological
Malignancy Patients

This model of care has been challenging to implement in patients with hemato-
logical malignancies (HMs), who are exposed to highly intensive treatments with
curative intent, frequently experience prolonged hospitalizations, and have tra-
ditionally received palliative care only during the end-of-life phase. In addition,
HM trajectories are often characterized by considerable prognostic uncertainty,
sudden clinical deterioration, and the possibility of achieving remission even after
multiple relapses, making it difficult to identify the optimal timing for palliative
care referral [10, 11, 13].

Nevertheless, over the last decade, growing evidence has demonstrated that early
palliative supportive care can provide substantial benefits also in patients with
hematological malignancies.

Early Palliative Supportive Care and Patient-Reported Outcomes

One of the first randomized controlled trials evaluating the integration of pallia-
tive care in hematology was conducted by El-Jawahri and colleagues and pub-
lished in JAMA Oncology in 2016. [40]

The study enrolled 160 patients with hematological malignancies admitted for
either autologous or allogeneic hematopoietic stem cell transplantation (HSCT)
at Massachusetts General Hospital. [40]

Patients were randomly assigned in a 1:1 ratio to receive either standard trans-
plant care alone or standard transplant care integrated with an inpatient palliative
care intervention.

HSCT is among the most intensive treatments in hematology and is frequently
associated with severe physical symptoms, psychological distress, prolonged hos-
pitalization, and a marked deterioration in quality of life.

The palliative care intervention consisted of regular consultations with special-
ist palliative care physicians throughout the hospitalization period, focusing on
symptom management, psychological support, coping strategies, and communi-
cation with patients and families.
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Figure 1.8: Patient-Reported Quality of Life, Depression, Anxiety, and Symptom
Burden Outcomes Across All Time Points by Treatment Group

Source: El-Jawahri A et al., JAMA Oncology, 2016 [40].

The study (Figure 1.12) demonstrated that patients receiving integrated
palliative care experienced a (1) significantly smaller decline in qual-
ity of life two weeks after transplantation compared with patients receiv-
ing standard transplant care alone. In addition, they reported (2) lower
symptom burden, (3) fewer symptoms of anxiety and depression, and
(4) better overall psychological well-being.

Importantly, many of these benefits persisted at three months after transplanta-
tion, suggesting that the positive effects of the intervention extended beyond the
hospitalization period. [40]

This trial represented a landmark study in hematologic oncology because it
demonstrated that palliative care can be successfully integrated alongside highly
intensive and potentially curative treatments, providing meaningful benefits with-
out interfering with disease-directed therapy.
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Further evidence was provided by a subsequent multicenter randomized clinical
trial conducted always by El-Jawahri and colleagues and published in JAMA
Oncology in 2021. The study enrolled 160 adults with newly diagnosed acute
myeloid leukemia (AML) receiving intensive chemotherapy across four tertiary
academic centers in the United States. [26]

86 patients were assigned to integrated palliative and oncology care, whereas 74
received usual hematologic care. Patients in the intervention arm were evalu-
ated by palliative care specialists at least twice weekly during their initial and
subsequent hospitalizations.

The primary endpoint of the study was quality of life at two weeks, assessed
through validated patient-reported outcome measures (PROMs).

They used:

1. the 44-item Functional Assessment of Cancer Therapy–Leukemia
(FACT-Leu) scale (score range 0–176; higher scores = better QOL);

2. the Hospital Anxiety and Depression Scale (HADS), with subscale
scores ranging from 0 to 21 and cut-off scores >7 indicating clinically sig-
nificant symptoms;

3. the 9-item Patient Health Questionnaire (PHQ-9) for major depressive
disorder;

4. the revised 10-item Edmonton Symptom Assessment Scale (ESAS)
(score range 0–100; higher scores = greater symptom burden);

5. the 17-itemPTSD Checklist–Civilian Version (score range 17–85; higher
scores = worse PTSD symptoms).
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When compared with patients receiving UC, patients assigned to IPC reported
better QOL (𝛽 = 2.35; 95% CI, 0.02–4.68; 𝑝 = .048), lower depression (HADS:𝛽 = −0.42; 95% CI, −0.82 to −0.02; 𝑝 = .04), lower anxiety (𝛽 = −0.38; 95%
CI, −0.75 to −0.01; 𝑝 = .04), and lower PTSD symptoms (𝛽 = −1.43; 95% CI,−2.34 to −0.54; 𝑝 = .002) longitudinally [26].

Figure 1.9: Longitudinal comparison between IPC and UC patient-reported out-
comes. Source: El-Jawahri A et al., JAMA Oncology, 2021 [26].

Patients receiving the palliative care intervention also experienced improvements
in critical EOL outcomes. Specifically, patients receiving the intervention were
more likely to discuss their EOL care preferences with their clinicians and less
likely to use chemotherapy in the last month of life.
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Discussing the same topic, but in an outpatient setting, in 2021, Potenza and
our research group published in BMJ Supportive & Palliative Care an observa-
tional, retrospective study based on 131 patients with AML previously enrolled
at the ePSC clinic of the Section of Hematology, AOU Policlinico, University of
Modena and Reggio Emilia, from 1 January 2014 to 1 September 2019 [11].

In all patients (n=131), a structured assessment and management of physical
symptoms was performed, and 72 out of 131 patients (55.0%) also received psy-
chological support.

Patients included in the ePSC pathway showed a statistically significant re-
duction in pain intensity over time, observed consistently across all analysed
time points (𝑝 < 0.01).
Regarding EOL care outcomes, in the last 14, 30, and 90 days of life, chemother-
apy was administered to 2 (2.7%), 7 (9.3%), and 19 (25.3%) patients, respec-
tively, compared with 65.9% patients that underwent chemotherapy in the
last 30 days of life receiving standard of care in the sole multisite randomised
trial published so far [26].

Importantly, none of the patients enrolled in the ePSC program required
admission to the intensive care unit, cardiopulmonary resuscitation, or
endotracheal intubation during the final month of life. Moreover, only a
very small proportion of patients (4%) experienced repeated hospital admissions
or two or more emergency department visits in the last 30 days of life [11].

A previous study on 43 patients with AML had already shown that palliative
care consultation was associated with a reduction in ICU admissions in the last
30 days of life (7%) and an increase in home-care use (30%), although more than
half of patients still died in acute care settings (53.5%). [25]

In comparison, the results of Potenza’s study suggest that earlier integration of
palliative care along the disease trajectory may further improve these outcomes,
with no ICU admissions (0% vs 7%), a substantially higher use of home-care
services (64% vs 30%), and a markedly lower proportion of deaths occurring
in acute facilities (5.3% vs 53.5%). [11, 25].
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Together, these studies demonstrated that the benefits of early palliative
supportive care previously observed in patients with advanced solid
tumors can also be achieved in hematological malignancies. Improve-
ments in quality of life, psychological well-being, coping abilities, symptom bur-
den, and end-of-life care outcomes strongly support the integration of palliative
care alongside active hematologic treatments.

However, although randomized trials clearly demonstrated the effectiveness of
ePSC, an important question remained unanswered:

Which specific components of the intervention are responsible for these benefits?

Understanding the content of ePSC consultations is essential not only to
clarify the mechanisms through which the intervention improves patient
outcomes, but also to facilitate the standardization, replication, and
wider implementation of this model of care.

In solid tumors, as it was largely discussed in the 1.5.1 section of the present work,
several studies have attempted to identify the key components of early palliative
care consultations, but evidence regarding the specific components of ePSC in
hematological malignancies remains limited.
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Components of Early Palliative Supportive Care in Hematological Ma-
lignancies

In a 2024 BMJ Supportive & Palliative Care publication from our research group,
a detailed description of ePSC integration in the HM setting was pre-
sented [16].

The primary goals of the initial ePSC visits are to establish a trusting re-
lationship with the patient and to carry out a thorough assessment of their
symptoms.

Addressing and relieving symptoms plays a crucial role, as it leads to four key out-
comes: (1) it improves QoL, (2) fosters the development of a strong therapeutic
alliance, (3) enhances patients’ problem-solving abilities and self-awareness, and
(4) supports their capacity to cope with illness. Together, these benefits create
a foundation of trust and stability, which is essential for gradually intro-
ducing more complex and sensitive discussions, such as prognosis and end-of-life
planning [15–17].

Once symptoms are adequately managed, the focus can shift to assessing the
patient’s awareness and understanding of their prognosis. The inter-
mediate phase of ePSC visits becomes an opportunity to broaden the pa-
tient’s perspective on hope and to support living well despite the ill-
ness. Strengthening coping strategies during this stage can further enhance QoL,
alleviate psychological distress, and gradually create the conditions for a deeper
and more open awareness of prognosis [15–17].

The aim of the final ePSC visits is to address end-of-life planning. This is
a personalized and evolving process that often unfolds over multiple encounters,
as the patient’s awareness of their prognosis gradually deepens. Although many
patients struggle to fully accept the inevitability of death, they often find that
ongoing, periodic conversations about this topic help them come to terms with it
over time.[16]
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The trajectory of illness can influence how these discussions are ap-
proached. Solid tumors generally follow a more predictable course, allowing
more time to support patients in preparing for the end of life. In contrast, hema-
tologic malignancies (HM) are often characterized by a rapid and steep decline,
leaving less time for gradual preparation. For this reason, palliative care spe-
cialists need to be ready to navigate sudden and emotionally challeng-
ing conversations. These discussions are crucial, as they can ease distress for
both patients and their families and help avoid overly aggressive interventions at
the end of life. [16].

Figure 1.10: Early palliative care in hematological malignancies. Source: Potenza L
et al., British Medical Journal, 2024 [16].

In Figure 1.8, the elements of early palliative care across the illness trajectory of
high-risk myelodysplastic syndrome are reported and red arrows indicate risk of
sudden death during treatment. [16]
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In a 2022 publication that discussed the early integration of palliative care for
patients with HMs, Adir Shaulov et al. had already addressed the same issue,
bringing to attention how, in contrast with solid tumors, which follow a more
predictable disease course, with the development of metastases usually associated
with incurability and a relatively steady clinical decline, hematological malignan-
cies tend to have a heterogeneous and less predictable disease course.

To overcome this impediment, they divided HMs into three main groups based
on the trajectory of disease, setting of care and challenges to PC delivery.

However, although the three groups mentioned below provide a useful
framework to understand the complexities of these diseases, the behav-
ior of various HMs is heterogeneous and does not adhere rigidly to this
categorization. [28]

Figure 1.9 illustrates the main disease trajectories of the three HMs groups, cop-
mared with the trajectory of solid tumors:

• Aggressive HM trajectory (B) (acute leukemia, aggressive lymphoma,
stem cell transplantation): high risk of harm along with realistic possibility
of long-term cure. The razoredge character of these diseases makes prog-
nosis difficult until late in the course of the disease. Often, cure may still
be a reasonable and achievable goal until days before death. The roller-
coaster nature of life in the context of these diseases also presents unique
challenges, both physical and psychological.

• Indolent HM trajectory (C) (indolent lymphoma, multiple myeloma,
chronic lymphocytic leukemia): incurable but longer prognosis, with episodes
of decreased function due to multiple relapses and prolonged remissions. It
is difficult to decide whether further treatment may be effective or detri-
mental to quality of life.

• Bone marrow failure (D) (myelodysplasia, myelofibrosis): character-
ized by cytopenias. Severe anemia often leads to a reliance on blood
transfusions to relieve symptoms such as fatigue, shortness of breath, and
chest pain. Likewise, marked thrombocytopenia can cause mild to life-
threatening bleeding; regular platelet transfusions can help reduce these
risks. Most critically, profound neutropenia associated with chronic, pro-
gressive bone marrow failure predisposes patients to recurrent bacterial and
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invasive fungal infections. These complications are both debilitating and
life-threatening, and unlike anemia and thrombocytopenia, they cannot be
effectively managed with transfusion support. In this group, prognostica-
tion is again a challenge, as death is the result of acute complications of
cytopenias rather than disease progression.

Figure 1.11: HM disease trajectories compared with solid tumor trajectory. Source:
Shaulov A, British Journal of Haematology, 2022 [28].
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Compared with patients affected by solid tumors, those with hemato-
logical malignancies experience a higher frequency of emergency de-
partment visits, hospitalizations, and ICU admissions, as well as a
greater use of chemotherapy and targeted therapies at the end of life.
Moreover, according to most haemato-oncologists, discussions regarding end-of-
life care tend to occur too late, with palliative care often being introduced only
when death is imminent. In addition, patients with hematological malignancies
are less likely to have an existing opioid prescription at the time of hospice ad-
mission, suggesting that symptom control may be insufficient. [28]

The most recent study that analyzes the components of ePSC consultations is a
retrospective single-center study, conducted by Potenza and our research team
and published on the Journal of Pain and Symptom Management in 2026.

The study evaluated the implementation and outcomes of early palliative
care (EPC) integrated into the management of patients with acute
myeloid leukemia (AML) and high-risk myelodysplastic syndromes (HR-
MDS).

The study included 180 eligible patients who received EPC between 2013 and
2024. Overall, 1,175 outpatient EPC visits were analyzed, manually reviewing
the electronic medical records (EMRs) of all patients in the study cohort, from
the first EPC consultation to the end of follow-up or death. The median of visits
per patient was 6 and the median time from diagnosis to the first palliative care
consultation was 0.92 months, demonstrating early integration of supportive care
into routine hematologic practice.

Analysis of EPC consultations identified seven principal domains of care, accord-
ingly with the prewious literature regarding solid cancer patients [14]. The most
frequently addressed component was (1) symptom management, documented
in 89.9% of visits, followed by (2) coping support (74.6%), (3) illness under-
standing (71.2%), (4) treatment discussions (57.4%), (5) relationship and
rapport building (52.2%), (6) family engagement (52.0%), and (7) end-of-
life (EOL) planning (26.8%). [36]
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The content of EPC consultations changed significantly throughout the disease
trajectory. During the first three visits, relationship and rapport building was
discussed in 98.5% of encounters, but this proportion decreased to 5.3% during
the last three visits (p<0.001). In contrast, discussions regarding EOL planning
increased markedly from 11.0% of early visits to 51.3% of late visits (p<0.001).
Family involvement also increased significantly from 45.2% to 56.6% (p=0.029).
Coping support became more prominent over time, rising from 65.1% to 81.0% of
visits (p<0.001), whereas symptom management remained consistently frequent
throughout the disease course (82.7% vs 82.5%; p=0.928). [36]

Figure 1.12: Temporal patterns of EPC components across the disease trajectory
Source: Potenza et al. Journal of Pain and Symptom Management,
2026, [36].

Palliative care quality was evaluated using five predefined indicators derived from
validated palliative care quality frameworks: (1) psychological or psychiatric sup-
port, (2) goals-of-care (GOC) conversations, (3) prognostic awareness discussions,
(4) advance care planning (ACP), and (5) referral to home care services.

Quality-of-care indicators improved substantially over time. The propor-
tion of visits documenting at least one palliative care quality indicator increased
from 55.2% during the first three visits to 78.3% during the last three visits
(p<0.001). Goals-of-care (GOC) conversations increased from 26.1% to 54.0%
(p<0.001), while advance care planning (ACP) documentation rose from 2.2%
to 21.7% (p<0.001). Referrals to home care services also increased significantly,
from 4.8% to 15.3% (p<0.001). [36]
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The study further demonstrated associations between EPC exposure and
less aggressive end-of-life care. Indicators of EOL care aggressiveness were as-
sessed for patients who died during the observation period based on established
criteria and were aligned with measures rated as acceptable by hematologists
both in the United States and in Italy [36–39]. These included administration of
chemotherapy or targeted therapies within 90, 60, 30, or 14 days prior to death
(excluding hydroxyurea for leukocyte count control); ICU admission, emergency
department visits, or hospital admissions within the last 30 days of life; car-
diopulmonary resuscitation or intubation within the last 30 days of life; hospice
enrolment for fewer than 7 days; and in-hospital death. [36–38]

A higher number of EPC visits was associated with a lower likelihood of receiving
chemotherapy in the last 30 days of life (OR 0.73; 95% CI: 0.531.00; p =.049),
particularly with more visits focused on relationship and rapport building (OR
0.52; 95% CI: 0.290.95; p =.032) and symptom management (OR 0.63; 95% CI:
0.410.96; p =.033). Similarly, in-hospital death was less likely with a higher
number of EPC visits and with more visits focused on symptoms (OR 0.81; 95%
CI: 0.660.99; p =.038), coping (OR 0.77; 95% CI: 0.630.94; p =.010), or EOL
planning (OR 0.62; 95% CI: 0.410.95; p =.028) [36]

Overall, the findings indicate that EPC in AML and HR-MDS functions as a
dynamic and adaptive intervention. Early consultations are predominantly fo-
cused on symptom control, psychological adaptation, and disease understanding,
whereas later encounters increasingly address advance care planning, family in-
volvement, and end-of-life decision-making. Importantly, higher exposure to EPC
and greater attention to EOL planning were associated with improved quality-
of-care indicators and less aggressive care near death, supporting the early inte-
gration of palliative care into routine hematologic practice. [36]
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Prospects

As knowledge of the biology of hematological malignancies and the development of
targeted therapies continue to advance, patients will increasingly face challenges
related to maintaining quality of life and making treatment decisions within a
context of persistent prognostic uncertainty. In this setting, the interdisciplinary
and holistic nature of palliative care represents a valuable resource.

A greater understanding of palliative care among haemato-oncologists, together
with the development of more effective models for its integration at the tertiary
level, is essential for improving the quality of care offered to this still underserved
patient population [28].
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1.6 Aim of the Present Thesis

Our research is focused on exploring the content of early outpatient pal-
liative supportive care (ePSC) consultations, delivered within the model
of care provided for patients with hematological malignancies at the section of
Hematology, Azienda Ospedaliero-Universitaria (AOU) Policlinico, university of
Modena and Reggio Emilia, Modena.

The main goal was to identify the domains of care according to previous
literature and to examine how these topics are addressed in real-life
clinical practice.

This work builds upon our recently completed observational study, in which the
content of 1,175 ePSC consultations delivered to 180 patients with acute myeloid
leukemia (AML) and high-risk myelodysplastic syndromes (HR-MDS) was retro-
spectively reconstructed through systematic review of electronic medical records.

That study demonstrated that ePSC consultations follow a dynamic and
trajectory-adaptive model rather than a fixed intervention.

Furthermore, the study showed that specific consultation contents were associated
with established indicators of high-quality palliative care and with less aggressive
care at the end of life, suggesting that the content of ePSC interventions
may be as important as the timing of their integration.

At the same time, the study highlighted an important methodological limitation.
The characterization of consultation content relied exclusively on information
documented in electronic medical records.

Although clinical documentation reflects routine practice, it inevitably captures
only part of the communication occurring during the consultation and may un-
derestimate the frequency, complexity, and depth of several topics because of
variability in documentation styles and selective recording of information.

In the discussion of that study, we hypothesized that direct analysis of audio-
recorded consultations could provide a more comprehensive under-
standing of communication processes and validate the findings obtained
through EMR-based coding.



CHAPTER 1. INTRODUCTION 40

The present thesis was therefore conceived as the natural evolution of this line of
research. Instead of relying on retrospective clinical documentation, it directly
analyzes real-life outpatient ePSC consultations that were prospectively audio-
recorded and fully transcribed.

This methodology allows the observation of communication dynamics as they
naturally occur during patient-clinician interactions, preserving nuances,
transitions between topics, emotional exchanges, and conversational patternsthat
are often only partially reflected in medical records.

An additional innovative aspect of the project is the integration of artificial
intelligence methodologies into qualitative communication research.

In collaboration with the UniMORE AI Center, Tecnopolo di Modena, Uni-
versity of Modena and Reggio Emilia (UNIMORE), consultation transcripts are
analyzed using natural language processing and machine learning techniques ca-
pable of identifying recurrent lexical clusters, semantic patterns, and thematic
structures across consultations.

Beyond enabling the analysis of a large number of encounters, this approach
minimizes subjective interpretation and provides a reproducible framework
for characterizing the content and evolution of palliative care communication.

By combining, in the future, direct transcript analysis with artificial intelligence
and patient-reported outcomes (PROs), this project represent a first step towards
the development of a reproducible, evidence-based, and scalable model of
integrated palliative supportive care for patients with hematological malignancies,
spanning from diagnosis through end-of-life care.



Chapter 2

Materials and Methods

2.1 Study Design

The present study consists of a single-center qualitative observational analysis
of prospectively collected data obtained between October 30, 2023, and April 5,
2025. Data were collected by one of the investigators (L.P.), consultant hema-
tologist and palliative care clinitian at the Centro Oncologico Modenese (COM),
Azienda Ospedaliero-Universitaria (AOU) Policlinico di Modena (MO)

The dataset comprised anonymized transcripts of real-world early palliative care
encounters. These consultations were prospectively recorded after obtaining writ-
ten informed consent from all participating patients, in accordance with ethical
and regulatory requirements.

2.2 Early Palliative Care Intervention

The ePSC intervention was delivered by a multidisciplinary team of hematolo-
gists, comprising one assistant physician, one hematology fellows, specialized in
providing specific supportive care with advanced training in communication skills.

The assistant physician underwent a faculty development course on VitalTalk
(www.vitaltalk.org), while all others underwent communication skills training
according to the same model. Based on evidence-based principles, this training
model includes brief didactic sessions, demonstration of skills by faculties, in-
tensive skill practice with simulated patients, and feedback sessions focusing on
trainee needs.

41
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The ePSC intervention was integrated into routine ambulatory evaluations during
hematologic encounters, following guidelines previously established for patients
with solid or hematologica cancers by our ePSC team [11, 16, 29, 36, 39]. Com-
prehensive symptom management and psychosocial, spiritual, and emotional sup-
port were provided to patients with HM and their families according to general
guidelines and as previously reported, ensuring a standardized and reproducible
interventio.

The team also facilitated the cultivation of prognostic awareness, assisted pa-
tients and families with treatment decisions, and supported coping mechanisms
for dealing with life-threatening diseases. [26]

To ensure continuity of care, the ePSC team established connections with specific
home-care services within the regional area and conducted regular phone calls
to patients unable to attend scheduled visits or receiving exclusive home-care
services. The ePSC intervention was defined as occurring within 8 weeks from
diagnosis, following ASCO guidelines.[41]

2.3 Study Population and Selection Criteria

The study cohort comprised 48 patients: 40 diagnosed with Acute Myeloid
Leukemia (AML), 5 with Lymphoma (LYM), and 3 with Multiple Myeloma
(MM).

All the baseline characteristics of the study population are reported in Table 2.1.

The Selection Criteria were: (1) age ≥ 18 years.; (2) diagnosis of a hematological
malignancy; (3) enrollment in an outpatient early palliative care pathway, accord-
ing to the care model implemented at the Section of Hematology of the Centro
Oncologico Modenese (COM), AOU Policlinico, University of Modena and Reg-
gio Emilia, Modena; (4) ability to communicate in Italian; and (5) provision of
written informed consent for the audio recording of clinical encounters.
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Table 2.1: Baseline characteristics of the study population

Characteristic Value

Number of patients 48
Age in years, mean ± SD (range) 71.9 ± 6.9 (53–86)
Sex, n (%)
Male 28 (58.3%)
Female 20 (41.7%)

Diagnosis, n (%)
Acute Myeloid Leukemia (AML) 40 (83.3%)
Lymphoma 5 (10.4%)
Multiple Myeloma 3 (6.3%)

2.4 Collection of Outpatient Visit Transcripts

A total of 128 consultations were included in the analysis.

The mean number of consultations per patient was 2.7 ± 1.5, with a range from
1 to 6 consultations (Supplementary Table A.1).

Following an initial set of randomly selected consultations used mainly to define
the study cohort, a purposive sampling strategy was refined to maximize the
number of examples and ensure adequate representation of the entire early
palliative care (ePSC) trajectory.

Whenever possible, multiple transcripts per patient were included (in order
to obtain a mean of three transcript per patient), with particular attention to
capturing consultations from different stages of follow-up, from early to late
visits.

Visit number was used as an approximate indicator of the stage of the ePSC
trajectory and the final sample comprised consultations distributed across
multiple time points of the EPC pathway.

This approach was particularly valuable because, as extensively discussed in
the previous chapters, the content of ePSC consultations is expected to evolve
throughout the disease trajectory.
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Previous studies have shown that early palliative care functions as a dynamic and
adaptive intervention, with different communication domains becoming more or
less prominent depending on the patient’s clinical condition and stage of care.
Early consultations tend to focus primarily on symptom management, psycho-
logical adaptation, coping strategies, and illness understanding, whereas later
encounters increasingly address family involvement, advance care planning, and
end-of-life decision-making [14, 17, 36].

Therefore, by ensuring the inclusion of consultations from different stages of
follow-up, our objective was not only to increase the diversity of the dataset
but also to investigate how the content of ePSC discussions changes over time.

This strategy allowed us to capture a broader spectrum of communica-
tion patterns and to explore the dynamic evolution of the intervention
across the patient journey.

Furthermore, previous evidence suggests that greater exposure to ePSC and in-
creased attention to end-of-life planning are associated with improved quality-of-
care indicators and less aggressive care near death, further supporting the impor-
tance of studying how these communication domains emerge and evolve
throughout the care trajectory [11, 36].

The frequency of analyzed consultations in our dataset according to visit number
is reported in Table 2.2 and Figure 2.1.

Table 2.2: Distribution of analyzed consultations across the ePSC trajectory.

Phase of ePSC trajectory Consultations, n Percentage (%)
First visit (Visit 1) 11 8.0
Early visits (Visits 2–4) 38 27.5
Intermediate visits (Visits 5–7) 50 36.2
Late visits (Visits 7 +) 39 28.3
Total 138 100.0
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Figure 2.1: Distribution of analyzed consultations according to visit number.

All recorded consultations were subsequently transcribed manually into anonymized
plain-text (.txt) documents and these transcripts constituted the dataset used for
the qualitative AI analysis.

2.5 Data Anonymization and Management

To ensure participant anonymity, each patient was assigned a unique identification
code (e.g., P001, P002, P003, P004 etc). In addition, each transcript was assigned
a distinct identifier incorporating the patient’s code and the sequential number
of the consultation (e.g., P001.01, P001.02, P002.01 etc), allowing tracking while
preserving anonymity.

Furthermore, during the transcription process, all potentially identifying informa-
tion was removed in order to preserve participant confidentiality. Any personal
identifiers, including but not limited to home addresses, names of family members,
and the name of the patient’s general practitioner, were systematically replaced
with the placeholder XXX in the final transcripts. All study data were fully
anonymized prior to analysis.

To further protect sensitive information, data exchange among study collabora-
tors was performed through removable storage devices and direct offline transfer,
avoiding the transmission of files through internet-based platforms.
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2.6 AI-Based Analysis of Transcripts

2.6.1 Background

The availability of audio-recorded and transcribed clinical encounters offered the
possibility of studying these conversations using computational methods. In this
context, artificial intelligence and natural language processing may help identify
recurrent communicative patterns, quantify clinically meaningful dialogue do-
mains, and support research on patient-centered care. The present work focuses
on the development and evaluation of natural language processing techniques for
the analysis of palliative care conversations.

Natural Language Processing

Natural Language Processing (NLP) is a field of artificial intelligence concerned
with the computational analysis, representation, and generation of human lan-
guage. In medicine, NLP has been applied to a wide range of tasks, including
the extraction of information from clinical notes, the classification of medical
documents, the summarization of patient records, and the analysis of patient–
clinician communication [31]. These applications are based on the possibility of
transforming written or spoken language into numerical representations that can
be processed by machine learning models.

Clinical language presents specific challenges. It often contains abbreviations,
domain-specific terminology, implicit references to previous clinical events, and
expressions whose meaning depends on the conversational context. In the case of
palliative care conversations, the complexity is further increased by the presence
of subtle communicative functions. For example, within the same short dialogue
segment, a physician may address symptoms, explore patient values, support
emotional coping, discuss treatment options, and promote awareness of illness
progression. Therefore, NLP methods applied to this domain must be able to
represent not only isolated words, but also the meaning and function of multi-
turn conversations.

The starting point of this analysis is a collection of transcribed patient–physician
conversations. Each transcript is first represented as an ordered sequence of utter-
ances, where an utterance is a single speaking turn produced by one participant.
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Because complete transcripts may be long and may contain multiple topics, each
transcript is divided into shorter segments. In this thesis, each segment contains
ten consecutive utterances and is referred to as a conversation chunk. This unit of
analysis is used because it preserves local conversational context while remaining
sufficiently short to be processed by current NLP models.

However, a machine learning model cannot directly interpret text in the same
way as a human reader. Before a conversation chunk can be analyzed, it must be
converted into a structured numerical form.

The first step in this conversion is called tokenization. Tokenization consists of
dividing the text into smaller units, called tokens, that can be recognized by
the model [34]. Intuitively, this process can be compared to dividing a word
into syllables, because both procedures split language into smaller components.
However, tokenization is more flexible and more complex than syllabification: a
token may correspond to a complete word, part of a word, punctuation, a number,
or a special symbol used by the model.

For example, a sentence such as:

The patient reports uncontrolled pain.

may be divided into tokens as follows:

The | patient | reports | uncontrolled | pain | .

In other cases, a less common or morphologically complex word may be di-
vided into sub-word units. For instance, depending on the tokenizer, the word
uncontrolled may be represented as:

un | controlled

This strategy allows the model to process rare or previously unseen words by
combining smaller units that are already present in its vocabulary.
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Let 𝑥𝑖 denote the 𝑖-th conversation chunk. After tokenization, the chunk is rep-
resented as a sequence of tokens:𝑥𝑖 → (𝑤𝑖,1, 𝑤𝑖,2, … , 𝑤𝑖,𝐿𝑖), (2.1)

where 𝑤𝑖,𝑗 denotes the 𝑗-th token of chunk 𝑥𝑖, and 𝐿𝑖 is the number of tokens in
the chunk.

After the text has been tokenized, each token is mapped to a vector represen-
tation, called an embedding. An embedding is a numerical vector that encodes
information about the meaning and usage of a token. The sequence of token
embeddings is then processed by an encoder model, which combines informa-
tion across the tokens and produces a representation of the whole conversation
chunk [30]. Formally, an encoder can be described as a function 𝑓𝜃, with param-
eters 𝜃, that maps the tokenized input into a dense vector representation:

h𝑖 = 𝑓𝜃(𝑤𝑖,1, 𝑤𝑖,2, … , 𝑤𝑖,𝐿𝑖) ∈ ℝ𝑑, (2.2)

where h𝑖 is the representation of the conversation chunk and 𝑑 is the dimension-
ality of the embedding space. This vector is intended to summarize the semantic
and contextual information contained in the chunk.

The goal of this processing is to obtain a representation that preserves informa-
tion relevant to the clinical and communicative content of the dialogue. Once a
conversation chunk has been represented as a vector, several types of analyses
become possible. First, chunks can be compared with each other by measur-
ing the similarity between their embeddings. This makes it possible to explore
whether conversations with similar clinical content, similar visit stages, or similar
communicative functions occupy nearby regions of the representation space. Sec-
ond, embeddings can be used as input to supervised learning models trained to
recognize specific palliative care communication domains, such as symptom man-
agement, coping support, illness understanding, or end-of-life planning. Third,
model predictions can be associated with evidence in the original text, allowing
researchers and clinicians to inspect which parts of the conversation contributed
to the prediction.

In this thesis, NLP methods are therefore used to transform transcribed patient–
physician dialogues into numerical representations suitable for computational
analysis. These representations are used in two complementary ways. The first is
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exploratory: embeddings are visualized and analyzed to investigate whether con-
versation chunks naturally organize according to visit stage or clinical content.
The second is predictive: supervised models are trained to identify clinically
relevant communication domains in a multi-label setting, where more than one
domain may be present in the same conversation chunk.

The Transformer Architecture

The Transformer architecture is one of the most influential neural network ar-
chitectures in modern Natural Language Processing. It was introduced as an
alternative to previous sequence models and is based on the attention mecha-
nism [35]. Unlike recurrent model, that process text strictly from left to right,
Transformers model the interaction between any pair of tokens in parallel.

The central mechanism of the Transformer is called attention. In intuitive terms,
attention allows each token in a sequence to exchange information with the other
tokens in a selective way, regardless of their distance in the text. This means
that a word or expression can be interpreted in relation to other relevant parts of
the same sentence or dialogue segment, even when they are not adjacent. This
property is fundamental for creating informative textual representations, because
the meaning of a token often depends on the context in which it appears.

This mechanism is particularly useful for clinical dialogue analysis. The meaning
of an utterance often depends on previous turns in the conversation. For instance,
the sentence “I understand” may express simple acknowledgment, emotional val-
idation, or acceptance of prognostic information depending on the preceding pa-
tient statement.

Modern Transformer-based NLP models are usually developed in two stages. In
the first stage, called pre-training, the model is exposed to very large collections
of text. At this stage, the model is not yet trained for the specific clinical task
of interest. Instead, it learns general properties of language, such as how words
are used, how sentences are structured, and how meaning depends on context. In
this way, pre-training provides the model with a broad linguistic foundation.

In the second stage, called fine-tuning, the pre-trained model is adapted to a
specific task using a smaller, task-specific dataset. For example, in this thesis, a
pre-trained model can be fine-tuned using annotated palliative care conversation
chunks, so that it learns to associate dialogue segments with clinically relevant
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communication domains. This two-step approach is particularly useful in medical
applications, where manually annotated datasets are often limited in size. Instead
of training a model from the beginning using only a small clinical dataset, fine-
tuning allows the analysis to start from a model that has already learned general
language representations.

Encoder-only Transformer Architectures

Transformer models can be broadly divided into encoder-only, decoder-only, and
encoder–decoder architectures. Among these, encoder-only models are particu-
larly relevant when the objective is to represent an input text in a form that can
be analyzed or classified. Rather than generating new text, an encoder receives a
sequence of tokens and transforms it into contextual numerical representations.
Examples of encoder-only architectures include BERT and its biomedical or clin-
ical variants [30].

The output of an encoder can be interpreted as an embedding of the input text. In
this context, an embedding is a vector representation in which texts with related
meanings or similar linguistic properties are expected to have similar numerical
representations. Following the notation introduced in eq:hi, the encoder maps the
tokenized input sequence into a dense vector representation h𝑖 ∈ ℝ𝑑. Therefore,
encoder-only models are useful not only because they process text, but because
they produce representations that can be compared, visualized, or used as input
for subsequent predictive models.

In the present setting, an encoder-only model receives as input a chunk of patient–
physician conversation and produces a contextual representation of that chunk.
This representation can then be used to predict whether specific palliative care
communication domains are present. Because a single dialogue chunk may contain
multiple relevant domains, the task is formulated as a multi-label classification
problem. Let 𝐾 denote the number of communication domains considered in the
annotation scheme. For each conversation chunk 𝑥𝑖, the corresponding annotation
is represented by a binary vector:

y𝑖 = (𝑦𝑖,1, 𝑦𝑖,2, … , 𝑦𝑖,𝐾) ∈ {0, 1}𝐾, (2.3)

where 𝑦𝑖,𝑘 = 1 indicates that the 𝑘-th communication domain is present in chunk𝑥𝑖, while 𝑦𝑖,𝑘 = 0 indicates that it is absent. Since multiple components of y𝑖
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can be equal to one at the same time, more than one label can be assigned to
the same chunk. For example, a segment may simultaneously involve symptom
management, emotional coping, and discussion of illness understanding.

The supervised model uses the encoder-derived representation h𝑖 to estimate a
probability for each label: ̂y𝑖 = 𝜎(Wh𝑖 + b) ∈ [0, 1]𝐾, (2.4)

where W and b are trainable parameters of the classification layer, 𝜎(⋅) de-
notes the sigmoid function applied independently to each output component,
and ̂𝑦𝑖,𝑘 represents the predicted probability that the 𝑘-th communication domain
is present in the chunk.

In this thesis, encoder-derived embeddings are used in two complementary ways.
First, they are used for exploratory analysis, where conversation chunks are com-
pared and visualized in the embedding space. Second, they are used for supervised
classification, where models are trained to associate each chunk with one or more
clinically relevant communication labels.

Unsupervised Representation Analysis

Unsupervised learning refers to a family of methods that aim to identify structure
in data without using explicit target labels during training. In the context of
text analysis, unsupervised methods can be used to explore whether conversation
chunks with similar content are located close to each other in the embedding
space. Following the notation introduced in eq:hi, each conversation chunk 𝑥𝑖 is
represented by an encoder-derived vector h𝑖 ∈ ℝ𝑑. The unsupervised analysis is
therefore performed on the set of representations:ℋ = {h𝑖}𝑁𝑖=1, (2.5)

where 𝑁 is the total number of conversation chunks.

For this thesis, unsupervised representation analysis is used as an ex-
ploratory step.
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The objective is not to make definitive clinical predictions, but to assess whether
modern embedding models naturally organize palliative care conversations ac-
cording to clinically meaningful variables. In particular, the analysis investigates
whether chunks from later visits occupy specific regions of the embedding space.
The visit number associated with chunk 𝑥𝑖 is denoted by Numero Visita Epc𝑖.
Higher values of Numero Visita Epc𝑖 are expected, on average, to be associ-
ated with a higher probability of containing end-of-life planning, advanced illness
discussions, or treatment decision-making.

This analysis differs from the supervised multi-label classification setting intro-
duced in equation (2). In supervised learning, the model uses expert annotations
y𝑖 to learn the association between a chunk and one or more communication
domains. In the unsupervised setting, these labels are not used to train the rep-
resentation. Instead, metadata such as Numero Visita Epc𝑖 are used only after
the embeddings have been computed, in order to examine whether the structure
of the representation space is clinically interpretable.

It is important to emphasize that the visit number is not a precise clinical anno-
tation. Rather, Numero Visita Epc𝑖 represents a weak ordinal proxy for the
stage of the patient journey. The same visit number may correspond to different
clinical situations across different patients. For example, one patient may discuss
end-of-life preferences early in the trajectory, whereas another patient may pri-
marily address symptom control during a later visit. Therefore, poor separation
by visit number does not necessarily indicate that the embeddings are uninfor-
mative; it may instead reflect the heterogeneity of palliative care trajectories and
the imperfect correspondence between visit order and conversational content.

Dimensionality Reduction and Manifold Learning

As introduced in Equation (2), each conversation chunk 𝑥𝑖 is represented by an
encoder-derived vector h𝑖 ∈ ℝ𝑑. In most modern NLP models, the dimensionality𝑑 is large, meaning that each chunk is represented as a point in a high-dimensional
embedding space. Although these high-dimensional vectors can be used for com-
putational analysis, they cannot be directly visualized by a human observer.
Dimensionality reduction methods are therefore used to project high-dimensional
representations into a lower-dimensional space, usually two or three dimensions,
while preserving meaningful relationships between data points.
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Uniform Manifold Approximation and Projection (UMAP) is a commonly used
dimensionality reduction method for visualizing high-dimensional data [33]. In
this thesis, UMAP is applied to the set of chunk representations ℋ = {h𝑖}𝑁𝑖=1,
introduced in Section 1.4. The method learns a projection function that maps
each original representation into a bidimensional vector:

z𝑖 = UMAP(h𝑖), h𝑖 ∈ ℝ𝑑, z𝑖 ∈ ℝ2. (2.6)

Thus, after applying UMAP, each conversation chunk is represented as a point
in a two-dimensional plane and can be displayed in a scatter plot.

UMAP attempts to preserve local neighborhood structure, meaning that points
close to each other in the original high-dimensional embedding space should re-
main close in the low-dimensional visualization. In the present study, this prop-
erty is used to explore whether conversation chunks with similar semantic or
clinical content tend to appear near each other in the bidimensional representa-
tion. The resulting UMAP plots are then colored according to metadata such as
the visit number Numero Visita Epc𝑖, allowing visual inspection of whether
patterns emerge according to visit stage or other clinically relevant variables.

2.6.2 Data analysis

Data Preparation

The dataset consisted of audio-recorded conversations between patients receiv-
ing palliative care and physicians involved in their clinical management. The
conversations were recorded in a clinical setting during routine encounters. All
recordings were collected according to the ethical and institutional requirements
of the study.

Before analysis, the audio files were transcribed into written text. When neces-
sary, transcripts were reviewed to correct transcription errors and to preserve the
structure of the dialogue.

Each transcript was divided into smaller conversation chunks, for a total of 8293
chunks (Supplementary Table A.1).
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A chunk was defined as a multi-turn dialogue segment composed of ten con-
secutive utterances (Supplementary Table A.1). An utterance corresponded
to a single speaking turn by either the patient, the physician, or another partici-
pant. This chunking strategy was adopted to obtain units of analysis that were
sufficiently short for computational modeling but sufficiently long to preserve
conversational context.

Speaker identifiers were standardized across the transcripts. For example, ab-
breviations such as “M” were expanded to indicate the physician speaker, while
patient utterances were explicitly marked as patient speech. This pre-processing
step was necessary to make the dialogue structure interpretable by the model.
Speaker information was retained because the communicative meaning of an ut-
terance often depends on who produced it.

Since the original conversations were in Italian, the transcripts were translated
into English before being processed by English-language embedding and trans-
former models. Translation was performed to take advantage of widely used NLP
models trained primarily on English corpora.

For each chunk, metadata were retained, including the patient identifier, tran-
script identifier, chunk index, and visit number. The visit number, denoted as
Numero Visita Epc, represented the chronological order of the visit within
the patient trajectory. Higher values of Numero Visita Epc were expected
to be associated with a higher probability of discussing advanced illness, end-of-
life planning, or preference-sensitive decisions. However, Numero Visita Epc
was treated as an approximate and patient-dependent variable rather than as a
definitive clinical label.

Data Annotation

A subset of conversation chunks (n=1084 out of the 8293 total) was
annotated manually by two of the authors, including me, after undergo-
ing a training on the matter, according to clinically relevant palliative
care communication domains (Supplementary Table A.1).

To identify EPC components we conducted indipendently the review process,
with conversation chunks divided among authors to minimize bias.
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At the beginning of the project, all authors participated in a joint training session
during which a subset of annotations was collaboratively reviewed to ensure the
correct interpretation of the topic(s) discussed in the utterances.

The annotation was formulated as a multi-label task, meaning that each chunk
could receive more than one label. This choice reflects the nature of real clinical
conversations, where several communication functions may occur within the same
segment.

The labels were extracted from previous literature investigating the content of
EPC consultations. Specifically, they were identified based on the frameworks
proposed by Yoong et al. in 2013 [14] and Potenza et al. [36] in 2026, which
analyzed the main topics addressed during EPC visits in patients with solid and
hematological malignancies, respectively. The labels in the annotation scheme
included the following:

1. Relationship and rapport building: utterances aimed at establishing
trust, expressing empathy, validating emotions, maintaining connection, or
strengthening the therapeutic alliance.

2. Addressing symptoms: discussion of physical or psychological symp-
toms, functional limitations, medication management, side effects, or inter-
ventions aimed at improving comfort.

3. Addressing coping: exploration or support of the patient’s emotional,
practical, or existential adjustment to illness. This includes discussion of
fears, uncertainty, sources of support, resilience, and strategies used to man-
age the burden of disease.

4. Illness understanding: discussion of the patient’s comprehension of the
disease, prognosis, treatment response, uncertainty, or expectations about
the future. This label includes both physician explanations and patient
expressions of understanding.

5. Discussing cancer treatments: discussion of oncological treatments, in-
cluding chemotherapy, immunotherapy, radiotherapy, treatment options,
treatment response, treatment burden, or decisions about continuing, chang-
ing, or stopping anticancer therapy.

6. End-of-life planning: discussion of goals of care, hospice, comfort-focused
care, advance care planning, resuscitation preferences, preferred place of
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care, or decisions aimed at aligning treatment with the patient’s values
near the end of life.

7. Engaging family members: involvement of relatives or caregivers in
the conversation, including discussion of family support, caregiver burden,
family preferences, or shared decision-making with family members.

The annotation criteria were designed to capture communication functions rather
than only topics. For example, a discussion about pain medication was annotated
as addressing symptoms, whereas a discussion about how the patient manages
fear or uncertainty was annotated as addressing coping. Similarly, a statement
about disease progression could be annotated as illness understanding, while
a discussion about hospice or treatment limitation could be annotated as end-
of-life planning.

Unsupervised Learning

The first analytical objective was to explore whether state-of-the-art embedding
models could generate informative representations of palliative care conversation
chunks without explicit supervision. Following the notation introduced in Equa-
tion(2), each translated conversation chunk 𝑥𝑖 was transformed into a dense vector
representation:

h𝑖 = 𝑓𝜃(𝑥𝑖) ∈ ℝ𝑑, (2.7)

where 𝑓𝜃 denotes the pre-trained embedding model, h𝑖 is the embedding asso-
ciated with chunk 𝑥𝑖, and 𝑑 is the dimensionality of the embedding space. In
the preliminary experiments, the e5-large model was used to obtain semantic
embeddings of the chunks.

The resulting set of embeddings, ℋ = {h𝑖}𝑁𝑖=1, (2.8)

where 𝑁 is the total number of chunks, was projected into two dimensions using
UMAP, as described in Equation (6).
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This produced a bidimensional representation for each chunk:

z𝑖 = UMAP(h𝑖), z𝑖 ∈ ℝ2. (2.9)

The UMAP visualization was then colored according to the visit number
Numero Visita Epc𝑖, where Numero Visita Epc𝑖 denotes the visit associ-
ated with chunk 𝑥𝑖. This analysis was used to assess whether chunks from
similar visit stages were located in similar regions of the embedding
space, and whether the embedding model captured a latent progression related
to the patient journey.

Because Numero Visita Epc𝑖 is an imperfect and patient-dependent proxy for
clinical stage, the analysis was interpreted as exploratory rather than confirma-
tory. In particular, the same value of Numero Visita Epc𝑖 may correspond
to different clinical situations across patients, and later visits do not necessarily
contain the same communication domains in every patient trajectory.

A second analysis was performed on a subset of patients who covered all visit
numbers from 1 to 11. This restricted analysis was used to investigate whether
temporal patterns were more evident within individual patient trajectories than
across the entire cohort. This distinction is clinically relevant because palliative
care trajectories are heterogeneous, and the same visit number may correspond
to different disease stages or communication needs across patients.

Supervised Learning

The second analytical objective was to train models capable of predicting the
annotated palliative care communication domains. As introduced in Equation
(3), each conversation chunk 𝑥𝑖 is associated with a binary annotation vector
y𝑖 ∈ {0, 1}𝐾, where 𝐾 is the number of communication domains considered in the
annotation scheme. Each component 𝑦𝑖,𝑘 indicates whether the 𝑘-th domain is
present in chunk 𝑥𝑖. Because multiple components of y𝑖 may be equal to one, the
problem was formulated as a multi-label classification task.

Transformer-based encoder models were used as supervised backbones. Follow-
ing the notation introduced in Equation (2), the encoder receives the tokenized
conversation chunk and produces a contextual representation h𝑖 ∈ ℝ𝑑. This rep-
resentation is then passed to a classification layer that produces one independent
prediction score for each communication domain.
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As described in Equation (4), the predicted label probabilities are computed as:̂y𝑖 = 𝜎(Wh𝑖 + b) ∈ [0, 1]𝐾, (2.10)

where W and b are trainable parameters of the classification layer, and 𝜎(⋅)
denotes the sigmoid function applied independently to each output component.
The value ̂𝑦𝑖,𝑘 represents the predicted probability that the 𝑘-th communication
domain is present in the chunk.

The model was trained by comparing the predicted probabilities ŷ𝑖 with the
ground-truth annotation vector y𝑖. Since each label is treated as an independent
binary prediction, the binary cross-entropy loss was used:

ℒBCE = − 1𝑁 𝑁∑𝑖=1 𝐾∑𝑘=1 [𝑦𝑖,𝑘 log( ̂𝑦𝑖,𝑘) + (1 − 𝑦𝑖,𝑘) log(1 − ̂𝑦𝑖,𝑘)] , (2.11)

where 𝑁 is the number of training chunks. This objective allows the model to
learn each communication domain separately while still assigning multiple labels
to the same conversation chunk.

To adapt large transformer models efficiently, parameter-efficient fine-tuning tech-
niques such as Low-Rank Adaptation (LoRA) were considered [31]. LoRA reduces
the number of trainable parameters by introducing small trainable matrices into
selected parts of the model while keeping most of the original model weights
fixed. This approach is useful when the annotated dataset is limited in size or
when computational resources are constrained.

Model performance was evaluated using metrics appropriate for multi-label clas-
sification. These included precision, recall, F1-score, and the area under the
precision–recall curve, computed separately for each communication domain. Label-
wise evaluation was considered essential because each domain represents a distinct
clinical and communicative construct, and the model may perform differently
across domains. Moreover, some labels may be less frequent than others, mean-
ing that aggregate metrics could obscure poor performance on rarer but clinically
important categories.

In supervised machine learning, model performance should be assessed on data
that were not used during training. For this reason, the dataset is typically
divided into a training set, used to optimize the model parameters, and a test
set, used only for final evaluation. This separation provides an estimate of how
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well the model generalizes to unseen examples, rather than only measuring how
well it fits the data on which it was trained.

Specifically, patient-level data splitting was adopted to reduce the risk of infor-
mation leakage. Under a patient-level split, chunks from the same patient are
not simultaneously present in both the training and test sets. This is important
because chunks from the same patient may share linguistic patterns, clinical his-
tory, physician style, or recurring topics. If chunks from the same patient were
present in both training and test sets, model performance could be overestimated
because the model might partially recognize patient-specific characteristics rather
than learning generalizable communication patterns.

In addition to evaluating predictive performance, explainability analyses were
considered to investigate the conversational patterns learned by the supervised
models. In the context of palliative care, this step is important because model pre-
dictions should be examined in relation to clinically meaningful dialogue elements,
such as symptom descriptions, emotional expressions, prognostic statements, or
discussions of treatment preferences.

Attribution methods, such as gradient-based saliency or integrated gradients, can
be used for this purpose. In the notation introduced above, these methods es-
timate which parts of the input chunk 𝑥𝑖 most influenced a specific predicted
probability ̂𝑦𝑖,𝑘. The resulting highlighted words, tokens, or utterances were in-
terpreted as model-derived evidence for a prediction, rather than as definitive
proof of clinical reasoning.
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Results

3.1 Unsupervised Learning

The unsupervised analysis showed limited separation of conversation chunks ac-
cording to visit number. When embeddings from all patients were projected into
two dimensions using UMAP, chunks belonging to different values of Numero
Visita Epc largely overlapped.

Figure 3.1: Separation of conversation chunks according to visit number. Embedding
into a two dimentional space of all the patients’ visits.

60
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This result (Figure 3.1) suggests that the pre-trained embedding representations
showed substantial overlap across visit numbers, suggesting that chronological
visit order alone may not adequately capture the complexity and heterogeneity
of communication content within ePSC encounters.

However, this finding should not be interpreted as evidence that the embeddings
were clinically meaningless. Rather, it likely reflects the fact that visit number
is a weak and heterogeneous proxy for palliative care content. A later visit may
contain routine symptom management, while an earlier visit may already include
discussions of prognosis or end-of-life concerns. Therefore, substantial overlap
between visit stages is clinically plausible.

In the restricted analysis including only patients with visits spanning the full
range from 1 to 11 (Figure 3.2), the UMAP visualization suggested a more visible
temporal organization. Later visits appeared more concentrated in some regions
of the projection, while earlier visits tended to occupy other regions.

Figure 3.2: Separation of conversation chunks according to visit number. Embedding
into a two dimentional space of the patients’ P006, P041 and P054 visits:
a restricted analisys including only patients with visits spanning the full
range from 1 to 11.
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Nevertheless, the silhouette score remained close to zero, indicating that the
separation was not strong enough to support the use of visit number as a precise
categorical label.

The absence of clear temporal clustering motivated the adoption of supervised
learning techniques capable of identifying specific communication domains
within individual dialogue segments.
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3.2 Supervised Learning Performance

The supervised learning experiments evaluated whether transformer-based mod-
els could identify clinically relevant patient–physician interaction domains after
task-specific fine-tuning. In contrast to the unsupervised analysis, supervised
models were trained using explicit multi-label annotations provided for the con-
versation chunks. Two transformer architectures were compared: BioMedBERT
and E5-large.

Table 3.1: Per-label test performance by model. Values are reported as mean ± stan-
dard deviation across five independent runs with random seeds 42–46.

Model Accuracy Precision Recall F1

Addressing coping
BioMedBERT 0.678 ± 0.025 0.498 ± 0.028 0.706 ± 0.033 0.583 ± 0.022
E5-large 0.603 ± 0.159 0.157 ± 0.222 0.323 ± 0.463 0.203 ± 0.279
Addressing symptoms
BioMedBERT 0.757 ± 0.020 0.677 ± 0.031 0.628 ± 0.055 0.651 ± 0.036
E5-large 0.603 ± 0.142 0.204 ± 0.299 0.317 ± 0.458 0.230 ± 0.317
Discussing cancer treatments
BioMedBERT 0.712 ± 0.036 0.546 ± 0.049 0.678 ± 0.020 0.604 ± 0.033
E5-large 0.462 ± 0.191 0.291 ± 0.177 0.720 ± 0.438 0.400 ± 0.225
End-of-life planning
BioMedBERT 0.920 ± 0.016 0.798 ± 0.242 0.292 ± 0.093 0.405 ± 0.090
E5-large 0.744 ± 0.363 0.130 ± 0.241 0.242 ± 0.433 0.095 ± 0.138
Engaging family members
BioMedBERT 0.548 ± 0.073 0.197 ± 0.013 0.692 ± 0.199 0.303 ± 0.039
E5-large 0.479 ± 0.358 0.093 ± 0.086 0.568 ± 0.522 0.159 ± 0.146
Illness understanding
BioMedBERT 0.678 ± 0.031 0.566 ± 0.041 0.709 ± 0.050 0.627 ± 0.016
E5-large 0.479 ± 0.133 0.331 ± 0.193 0.746 ± 0.433 0.452 ± 0.254
Relationship and rapport building
BioMedBERT 0.780 ± 0.031 0.057 ± 0.015 0.533 ± 0.183 0.102 ± 0.027
E5-large 0.364 ± 0.471 0.025 ± 0.018 0.700 ± 0.447 0.046 ± 0.033
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Table 3.1 reports the label-wise performance of BioMedBERT and E5-large on
the test set. Overall, BioMedBERT achieved higher and more stable performance
across all communication domains compared with E5-large.

Performance varied across communication domains. Domains characterized by
more explicit clinical vocabulary, such as addressing symptoms, treatment dis-
cussions, and illness understanding, achieved the highest predictive accuracy.
Conversely, domains involving more implicit relational or interpersonal commu-
nication, such as rapport building and family engagement, proved more challeng-
ing for automated classification.

As shown in Figure 3.3, among the evaluated labels, the highest F1-scores ob-
tained by BioMedBERT were observed for addressing symptoms (0.651 ± 0.036),
illness understanding (0.627 ± 0.016), discussing cancer treatments (0.604 ±
0.033), and addressing coping (0.583 ± 0.022).

Moderate performance was observed for end-of-life planning (0.405 ± 0.090) and
engaging family members (0.303 ± 0.039), whereas relationship and rapport build-
ing showed the lowest F1-score (0.102 ± 0.027).
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0.63
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Figure 3.3: BioMedBERT F1-score by communication domain, ordered from highest
to lowest performance.
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E5-large consistently yielded lower F1-scores across all labels and generally ex-
hibited larger standard deviations, indicating greater variability across runs. The
largest differences between the two models were observed for addressing symp-
toms, addressing coping, and relationship and rapport building, where BioMed-
BERT substantially outperformed E5-large (Figure 3.4).

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
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Addressing
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Discussing cancer
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Illness
understanding

Addressing
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F1-score

BioMedBERT E5-large

Figure 3.4: Comparison of F1-scores between BioMedBERT and E5-large across com-
munication domains.

BioMedBERT consistently achieved superior performance across nearly all com-
munication domains and was therefore selected for subsequent analyses of the
consultation corpus.
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Overall, the supervised learning results demonstrate that transformer-based nat-
ural language processing models can reliably identify several clinically meaningful
communication domains from outpatient ePSC consultations.

In complex clinical natural language processing tasks, where communication do-
mains frequently overlap and class imbalance is common, F1-scores around 0.65
are generally considered indicative of good classification performance.

In the present study, as stated before, the highest performance was achieved
for Addressing symptoms (F1 = 0.651), followed by Illness understanding
(F1 = 0.627), Discussing cancer treatments (F1 = 0.604), and Addressing
coping (F1 = 0.583), demonstrating satisfactory identification of the
main communication domains.
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3.3 Temporal Evolution of Communication Do-
mains

To investigate how communication evolves throughout the outpatient ePSC path-
way, the BioMedBERT classifier was applied to the segmented consultation cor-
pus. The analysis examined the prevalence of individual communication domains,
their temporal evolution across the care trajectory, and the relationships among
domains within individual dialogue segments.

As shown in Figure 3.5, across all dialogue segments, Addressing Coping was
the most prevalent communication domain, (3332/6930, 48.1%), followed by En-
gaging Family Members (3069/6930, 44.3%) and Illness Understanding
(3015/6930, 43.5%).

End-of-Life Planning was the least frequent communication domain, being
identified in 723 of 6930 segments (10.4%).

Figure 3.5: Lable Prevalence in all samples

This overall distribution confirms that outpatient ePSC consultations are primar-
ily centered on manage emotional adaptation of patients toghether with family
members, while helping them understand the illness and discuss therapeutic de-
cisions.
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To characterize temporal changes in communication content, segments from early
visits (visit number <3) were compared with those from late visits (visit number
>7).

As shown in Figure 3.6, Figure 3.7 and Figure 3.8 several differences emerged:

• Relationship and Rapport Building showed the greatest increase, ris-
ing from 14.0% (140/1000 conversation chunks) in early visits to 35.4%
(792/2239) in late visits, suggesting that the therapeutic relationship be-
came increasingly stong over time.

• Engaging Family Members also increased substantially, from 31.7%
(317/1000) to 52.0% (1164/2239), becoming the most prevalent communi-
cation domain during later visits.

• Addressing Coping remained essentially unchanged throughout the EPC
trajectory, with an identical prevalence of 49.3% in both early (493/1000)
and late (1104/2239) visits.

• Illness Understanding showed only a slight reduction, decreasing from
44.2% (442/1000) in early visits to 42.7% (957/2239) in late visits.

• Discussing Cancer Treatments became less frequent over time, declin-
ing from 39.2% (392/1000) to 35.9% (804/2239).

• Addressing Symptoms demonstrated a marked decrease, falling from
33.2% (332/1000) in early visits to 18.6% (416/2239) in later encounters,
suggesting that symptom-related discussions became less dominant as the
EPC pathway progressed.

• End-of-life planning, contrary to what might be expected was more fre-
quent in early visits than in late visits, decreasing from 22.8% in examina-
tions < 3 to 7.7% in examinations > 7.
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Figure 3.6: Lable Prevalence in Early Visits

Figure 3.7: Lable Prevalence in Late Visits
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Figure 3.8: Change in label prevalence from early to late examinations

Overall, these findings suggest that communication priorities progressively evolve
throughout the ePSC trajectory.

Early consultations predominantly focus on providing coping support for both pa-
tients and their family while understanding the disease and discussing treatment
options.

Later consultations maintain a strong emphasis on illness understanding and cop-
ing, consistent with the fact that hematological malignancies are characterized
by continuous evolution and a non-linear disease trajectory that requires con-
tinuous assessment, while engaging more and more the family involvment and
strenghtening patent-clinician relationship. [16, 28]

The observed reduction in the prevalence of End-of-Life Planning during later
EPC visits should be interpreted with caution. This communication domain
achieved the lowest recall among all labels (0.292 ± 0.093).

Recall represents the proportion of true positive instances that are correctly iden-
tified by the classifier; therefore, a low recall indicates that many actual end-of-life
discussions are not recognized by the model. Consequently, the apparent decrease
in this domain may reflect limitations of the automatic classifier rather than a
genuine reduction in end-of-life conversations throughout the EPC trajectory.
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3.3.1 Co-occurrency of Communication Domains

Communication domains rarely occurred in isolation.

Most dialogue segments simultaneously contained multiple communication do-
mains, reflecting the multidimensional nature of outpatient palliative care con-
sultations.

Across the entire corpus, the most frequent pairwise co-occurrence involved Ad-
dressing Coping together with Engaging Family Members, followed by the
combination of Illness Understanding and Discussing Cancer Treatments
(Figure 3.9).

Figure 3.9: Co-occurence of communication domains in all samplesv

These findings indicate that discussions concerning disease understanding are
closely integrated with treatment-related conversations, whereas emotional sup-
port frequently occurs in the presence of family members.
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More importantly, the structure of domain co-occurrences differed between early
and late consultations.

During early visits, the most frequent combinations involved the co-occurrence
of Illness Understanding with Discussing Cancer treatment, followed by
Addressing Coping together with Engaging Family Members (Figure 3.10)

Figure 3.10: Co-occurence of communication domains in Early Visits. Abbreviation:
LT, Lower Than.

These findings suggest that the first EPC encounters are characterized by an inte-
grated communication approach in which information sharing, treatment decision-
making, and psychosocial support are addressed simultaneously to facilitate pa-
tients’ adjustment to a newly evolving clinical situation.
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Later consultations demonstrated a slightly different conversational structure
(Figure 3.11).

Figure 3.11: Co-occurence of communication domains in Late Visits. Abbreviation:
GT, Grater Than.

The dominant co-occurring domains became Addressing Coping together with
Engaging Family Members, highlighting the continued importance of family
involvement in supporting patients’ emotional adaptation throughout the disease
trajectory. This was followed by Illness Understanding combined with Dis-
cussing Cancer Treatment, suggesting that conversations regarding disease
status and therapeutic options remained closely interconnected even during later
stages of care. Finally, Relationship and Rapport Building together with
Engaging Family Members indicated that later consultations increasingly em-
phasized maintaining a strong therapeutic alliance while actively involving family
members in the ongoing care process.
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Taken together, these findings suggest that communication within outpatient
EPC evolves from an initial phase primarily focused on helping patients under-
stand their disease, discuss treatment options, and adapt emotionally with the
support of family members, toward a more longitudinal model of care centered on
maintaining emotional support, strengthening the therapeutic relationship, and
continuing shared discussions regarding illness and treatment.

Rather than replacing one communication domain with another, later con-
sultations appear to build upon the foundations established during the
initial encounters, reflecting the dynamic and adaptive nature of commu-
nication in hematological malignancies.
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3.4 Relationships Among Communication Do-
mains

Beyond describing the frequency of co-occurent communication domains, we fur-
ther investigated how these domains were interconnected within outpatient EPC
consultations.

To this end, pairwise lift analysis and conditional probability analysis were per-
formed to identify communication domains that co-occurred more frequently than
expected by chance and to explore how these relationships evolved across the care
trajectory.

Figure 3.12: Pairwise lift analysis of communication domains across the entire seg-
ments’ sample. Heatmap showing the pairwise lift values between com-
munication domains.

Lift values greater than 1 indicate that two domains co-occur more frequently
than expected by chance, whereas values close to 1 indicate independent occur-
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rence. Higher lift values therefore identify communication domains that are more
strongly associated within the same dialogue segments.

As shown in Figure 3.2 Across the entire consultation corpus, the strongest posi-
tive association was observed between Illness Understanding and Discussing
Cancer Treatments, suggesting that conversations addressing patients’ under-
standing of disease were closely integrated with discussions regarding therapeutic
options and treatment decisions

A second consistent association was identified between Addressing Coping and
Engaging Family Members, indicating that these two domains co-occurred
substantially more frequently than would be expected based on their individual
prevalence alone.

When the analysis was stratified according to visit stage, important differences
emerged in the organization of communication domains.

Figure 3.13: Pairwise lift analysis of communication domains during early outpatient
EPC consultations (visits < 3).
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During the initial phase of the outpatient EPC pathway (Figure 3.13), the preva-
lence of Illness Understanding/Discussing Cancer Treatments and Ad-
dressing Coping/Engaging Family Members association was observed also
in the eraly visits.

Nevertheless, a new relevant assotiation was observed between Relationship
and Rapport Building and Engaging Family Members.

These findings suggest that family members actively took part of conversations
focused on emotional adaptation and contributed to strengthening the therapeu-
tic relationship among all participants, emphasizing the family-centered nature
of EPC, in which caregivers are actively involved from the beginning of the care
pathway.

Late consultations showed a slightly different pattern of domain associations (Fig-
ure 3.14)

Figure 3.14: Pairwise lift analysis of communication domains during later outpatient
EPC consultations (visits > 7).
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While maintaining the prevalence of Illness Understanding/Discussing Can-
cer Treatments andAddressing Coping/Engaging Family Members asso-
ciation, Relationship and Rapport Building and Engaging Family Mem-
bers became more prevalent.

New associtions emerged, such as the association between Addressing Symp-
toms and Discussing Cancer Treatments, and between Relationship and
Rapport Building and Addressing Coping.

Overall, these findings suggest that communication during later ePSC consulta-
tions became more integrated and relationship-oriented.

While the core associations between Illness Understanding and Discussing
Cancer Treatments, as well as between Addressing Coping and Engag-
ing Family Members, remained stable over time, the increasing prevalence of
the association between Relationship and Rapport Building and Engaging
Family Members indicates a growing emphasis on strengthening the therapeu-
tic alliance while actively involving caregivers.

In addition, the emergence of new associations linking Addressing Symp-
toms with Discussing Cancer Treatments and Relationship and Rapport
Building with Addressing Coping suggests that communication became pro-
gressively more holistic, integrating symptom management, emotional support,
clinical decision-making, and relationship building within the same conversations.

Associations involving End-of-Life Planning were excluded from this interpre-
tation, as they should be considered cautiously because, as reported the beginning
of this analysis, the classifier showed the lowest recall for this domain, reducing
confidence in estimates of its temporal relationships with other communication
domains.
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To further characterize these communication patterns, conditional probability
analysis was performed (Figure 3.15).

Figure 3.15: Conditional probability of communication domain co-occurrence across
the entire outpatient EPC segments’ sample. Heatmap showing the con-
ditional probability that a communication domain (column) is present
given the occurrence of another domain (row).

The strongest conditional relationship was observed between Discussing Can-
cer Treatments and Illness Understanding, with the presence of Discussing
Cancer Treatments increasing the probability of co-occurring Illness Under-
standing to 73.3%. Conversely, the presence of Illness Understanding in-
creased the probability of Discussing Cancer Treatments to 64.4%.

Together, these findings indicate that discussions regarding therapeutic options
were rarely conducted in isolation but were typically embedded within broader
conversations aimed at improving patients’ understanding of their disease, prog-
nosis, and treatment pathway.
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The presence of Engaging Family Members increased the probability that
conversations also addressed Addressing Coping (66.3%), while the presence of
Addressing Coping increased the probability of co-occurring Engaging Fam-
ily Members (61.1%).

This bidirectional relationship highlights the close integration between emotional
support and family involvement, suggesting that caregivers actively participated
in helping patients adapt psychologically to their illness and that coping-related
discussions frequently occurred within a family-centered context.

Although the presence of End-of-Life Planning increased the probability of
co-occurring Addressing Coping (62.0%), this finding should not be overinter-
preted given the limited performance of the classifier in identifying the End-of-
Life Planning domain.

Overall, conditional probability analyses demonstrated that the occurrence of
one communication domain substantially increased the likelihood of other related
domains being discussed within the same dialogue segment, supporting the view
that outpatient ePSC communication is organized as an interconnected network
of complementary communication tasks rather than as a series of isolated topics.

This network-based perspective provides a more comprehensive represen-
tation of outpatient ePSC communication than analyses based solely on
the frequency of individual topics and highlights the dynamic nature of
communication throughout the disease trajectory.

Interestingly, these segment-based findings closely reproduce the trajectory-adaptive
communication model previously identified through retrospective analysis of elec-
tronic medical records in the same outpatient ePSC program. [36]

The convergence of findings obtained through two independent methodological
approaches: clinical documentation and direct transcript analysis, supports the
robustness of the proposed communication model and suggests that the observed
temporal evolution reflects genuine clinical communication rather than documen-
tation practices.
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Discussion

To our knowledge, this is one of the first studies to apply transformer-based
natural language processing (NLP) techniques to the analysis of prospectively
collected outpatient early palliative supportive care (ePSC) consultations in pa-
tients with hematological malignancies. By combining manual annotation with
supervised machine learning, this study characterized the core communication
domains delivered during routine clinical encounters and explored how these do-
mains evolve and interact throughout the ePSC trajectory.

Overall, the findings support the concept that ePSC is a dynamic and multidimen-
sional intervention. Rather than consisting of isolated communication tasks, out-
patient consultations addressed multiple complementary domains simultaneously,
including illness understanding, treatment discussions, coping support, symptom
management, relationship building, and family engagement. These observations
are consistent with the conceptual models proposed by Jacobsen, Yoong, and
Hoerger, who identified these domains as the core components of early palliative
care interventions [14, 17, 18].

However, the present study extends previous work by demonstrating that these
domains form an interconnected communication network whose organization changes
throughout the disease trajectory.

The unsupervised analysis showed limited separation of consultation content ac-
cording to visit number. Rather than representing a methodological limitation,
this finding is clinically plausible. Hematological malignancies are characterized
by heterogeneous and non-linear disease trajectories, with repeated transitions
between active treatment, remission, relapse, and supportive care. Consequently,
patients at the same visit number may face very different clinical situations, re-
quiring different communication priorities.

81
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This observation supports the trajectory-adaptive model of ePSC previously pro-
posed in hematology, according to which communication evolves according to
patients’ changing clinical and psychosocial needs rather than following a prede-
fined chronological sequence [16, 28, 36].

The supervised analyses demonstrated that transformer-based models can suc-
cessfully identify several clinically meaningful communication domains. BioMed-
BERT consistently outperformed the embedding-based E5-large model, particu-
larly for domains characterized by explicit biomedical language, such as symp-
tommanagement, illness understanding, treatment discussions, and cop-
ing support.

Conversely, relational domains, including rapport building and family en-
gagement, proved more difficult to classify automatically, likely because they
rely on contextual and interpersonal features rather than specific medical termi-
nology.

Importantly, the limited recall achieved for End-of-Life Planning suggests that
findings involving this domain should be interpreted cautiously, as a proportion
of true end-of-life discussions may not have been recognized by the classifier.

Beyond demonstrating the feasibility of automated communication analysis, the
supervised approach allowed a comprehensive characterization of consultation
content.

Illness understanding, coping support, and treatment discussions emerged
as the most prevalent communication domains, confirming that outpatient ePSC
extends well beyond symptom control and addresses patients’ informational and
psychological needs throughout the disease trajectory.

Moreover, comparisons between early and later consultations suggested that com-
munication priorities progressively reorganize according to patients’ evolving cir-
cumstances while maintaining illness understanding and coping support as
central elements of the intervention.

One of the most relevant findings of the present study concerns the relation-
ships between communication domains. Co-occurrence, conditional probability,
and pairwise lift analyses consistently demonstrated that communication domains
rarely occurred in isolation.
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Instead, discussions about treatment were closely integrated with illness
understanding, whereas coping support was strongly associated with family
involvement. These observations reinforce the holistic philosophy of palliative
care, in which physical, psychological, informational, and relational aspects are
addressed simultaneously within the same clinical encounter rather than through
separate conversations.

These findings are particularly relevant in hematological malignancies. Com-
pared with many solid tumors, hematological diseases are characterized by persis-
tent prognostic uncertainty, rapidly evolving therapeutic strategies, and repeated
changes in goals of care [13, 16, 28].

The persistence of illness understanding and coping support throughout the
trajectory therefore appears clinically coherent, reflecting the continuous need to
revisit information, support adaptation, and facilitate shared decision-making as
patients’ clinical conditions evolve.

From a methodological perspective, this study also highlights the potential contri-
bution of artificial intelligence to palliative care research. While manual annota-
tion remains essential for developing reliable training datasets, transformer-based
models offer the opportunity to analyze large collections of clinical conversations
objectively and reproducibly. Such approaches may facilitate communication
audits, quality improvement initiatives, and future studies investigating the rela-
tionship between specific communication patterns and patient-reported outcomes.

In conclusion, the present findings support the view that outpatient ePSC should
be considered an adaptive communication process rather than a standardized
intervention. By combining artificial intelligence with clinically grounded com-
munication frameworks, this study provides a novel methodological approach for
investigating how early palliative care is delivered in real-world hematology prac-
tice.

Future studies integrating transcript-based communication analyses with patient-
reported outcomes will be essential to identify which communication patterns are
most strongly associated with improved patient-centered outcomes and to support
the development of increasingly personalized models of early palliative supportive
care.
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Study Limitations

This study has several limitations that should be considered when interpreting
the results.

• First, this was a single-center study conducted within the ePSC clinic of
the section of Hematology, Azienda Ospedaliero-Universitaria (AOU) Poli-
clinico, university of Modena and Reggio Emilia, Modena. Therefore, the
findings may reflect the specific organization, clinical practice, and commu-
nication style of this center.

The structure of the visits, the expertise of the clinicians involved, and the
local model of integration between hematology and palliative care may have
influenced the content of the consultations, even though ePSC interventions
were delivered following ASCO guidelines [41] and the communication do-
mains have been well established in literature and consistently identified
across different studies and clinical settings [14, 17, 36].

Although the single-center design may limit the external validity of the
findings, it is important to note that one of the ultimate goals of this re-
search is precisely to evaluate whether the model developed in Modena
can be replicated and implemented in other institutions. By systematically
identifying and characterizing the core components of the intervention, the
present study aims to provide the foundations for the development of a
standardized and reproducible model of early palliative supportive care
that could be adopted on a larger scale across different hematology centers.

• Second, the sample size was relatively limited. Although the dataset
included a large number of conversation chunks, these chunks were derived
from a smaller number of patients. Consequently, several chunks originated
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from the same individual and may therefore share similar clinical histories,
linguistic patterns, and relational dynamics with the physician.

However, the study cohort included patients with different hematological
malignancies, including acute myeloid leukemia, lymphoma, and multiple
myeloma, thus increasing the clinical heterogeneity of the sample.

Furthermore, whenever possible, multiple consultations from the same
patient were intentionally included in order to capture different stages of
the ePSC trajectory and to investigate the longitudinal evolution of com-
munication domains over time.

While this approach does not completely eliminate the risk of patient-level
dependency, it allowed the analysis to better represent the dynamic and
adaptive nature of ePSC consultations.

• Third, although the annotation scheme was based on communication do-
mains previously described in the literature, the annotation process remains
partly subjective.

Future studies should include multiple independent annotators and assess
inter-rater agreement to further improve annotation reliability.

However, this limitation is partially attenuated by the fact that the anno-
tation was performed according to established frameworks from the ePSC
literature and on a large dataset comprising more than 8,000 conversation
chunks.

The annotated subset was specifically designed to provide clinically mean-
ingful labels while ensuring the feasibility of the project.

• Fourth, the transcripts were translated from Italian into English before be-
ing processed by English-language NLP models. This approach allowed
the use of well-established transformer-based models, but translation may
have altered subtle linguistic, emotional, or cultural aspects of the origi-
nal conversations. Some expressions related to suffering, coping, hope, or
awareness of illness may not have an exact equivalent across languages.

Therefore, future work should consider the use of Italian-language or mul-
tilingual clinical models.
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• Fifth, the supervised models were developed on a limited annotated dataset.
This may affect model generalizability and increase the risk of overfitting.
Although patient-level splitting was considered to reduce information leak-
age, larger datasets will be needed to train and validate more robust models.
External validation on independent transcripts from other institutions will
be essential before these methods can be considered for broader research or
clinical use.

• Sixth, transcript-level analyses accumulated prediction errors across dia-
logue segments, resulting in a higher number of false-positive classifications
than segment-level analyses. Consequently, segment-level analyses were
considered the primary analytical framework, whereas transcript-level find-
ings should be regarded as exploratory.



Chapter 6

Study Strengths

In addition to the limitations discussed above, the present study is characterized
by several notable strengths.

• First, to the best of our knowledge, this is one of the first studies to apply
artificial intelligence and natural language processing techniques
to the analysis of prospectively collected early palliative supportive care
(ePSC) consultations in patients with hematological malignancies. While
previous studies have investigated the content of ePSC encounters using
qualitative methodologies, the use of computational approaches offers the
possibility of systematically analyzing large volumes of clinical communi-
cation and generating reproducible quantitative insights.

• Second, the study was based on real-world clinical encounters collected
within an established outpatient ePSC program. Consequently, the ana-
lyzed conversations reflect routine clinical practice rather than interactions
occurring in an experimental setting. This increases the ecological valid-
ity of the findings and provides a realistic representation of communication
processes occurring during ePSC consultations.

• Third, unlike many previous studies that focused on single consultations
or specific phases of the disease trajectory, the present dataset included
consultations from different stages of follow-up. Multiple transcripts were
available for many patients, allowing the analysis to capture the longitu-
dinal evolution of communication domains throughout the ePSC tra-
jectory. This aspect is particularly relevant given the dynamic and adaptive
nature of palliative care interventions, whose content is known to change
according to patients’ evolving clinical and psychosocial needs [14, 17, 36].
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• Fourth, the annotation framework was grounded in previously published
models of early palliative care communication. The selected domains were
derived from well-established conceptual frameworks developed in both
solid and hematological malignancies [14, 17, 36]. This approach enhances
the clinical relevance of the annotation process and facilitates com-
parison with previous studies.

• Fifth, in the unsupervised results visit number was used as an approximate
indicator of the patient journey.

This underlined how visit chronology does not necessarily correspond to a
specific clinical stage. In hematological malignancies, disease trajectories
are often non-linear and unpredictable: an early visit may already include
discussions about prognosis or end-of-life preferences, whereas a later visit
may focus mainly on routine symptom management. Therefore, visit num-
ber resulted to be a weak ordinal proxy rather than as a precise marker of
disease progression or care needs.

Although this finding may initially appear as a methodological challenge, it
also highlights how each consultation can provide relevant information re-
gardless of its chronological position within the care pathway. This charac-
teristic allowed the dataset to capture a broad spectrum of communication
domains and reflects the real-world complexity of ePSC consultations.

• Sixth, the convergence between findings obtained through manual anno-
tation, NLP analyses, and our previous electronic medical record study
substantially strengthens the validity of the proposed trajectory-adaptive
communication model. [36]

Finally, beyond its immediate findings, the study establishes a methodolog-
ical framework that can be expanded in future investigations.

By identifying clinically meaningful communication domains and develop-
ing automated approaches for their recognition, this work represents a first
step toward the large-scale evaluation of ePSC delivery. Such approaches
may ultimately contribute to the standardization, dissemination, and im-
plementation of effective integrated palliative care models across different
hematology centers.



Chapter 7

Future Direction

In the present study, as an exploratory analysis, the trained classifier was also
applied at the transcript level across the complete consultation corpus. Although
transcript-level classification was more susceptible to false-positive accumulation,
owing to the propagation of segment-level prediction errors, the overall temporal
trends mirrored those observed in the segment-based analyses.

A potential direction for future research would be to extend the present segment-
based analysis to the transcript level, by improving the performance of the classi-
fier, allowing communication patterns to be examined across entire consultations
rather than individual conversation segments.

Another important step forward will be to investigate the relationship between
the content of EPC consultations and patient-reported outcomes (PROs), in order
to identify which communication domains and communication patterns are most
strongly associated with quality of life, symptom burden, psychological distress,
coping, end-of-life awareness and overall clinical benefit for patients.
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Conclusions

Early palliative supportive care has progressively evolved from a symptom-oriented
intervention to a comprehensive model of care addressing the physical, psycho-
logical, informational, and relational needs of patients with hematological malig-
nancies throughout the disease trajectory.

The results of this study further support this concept by demonstrating that,
rather than occurring as isolated communication tasks, the core components
of outpatient early palliative supportive care form dynamic communication
networks whose organization progressively adapts to patients’ evolving clinical,
informational, and emotional needs.

The application of transformer-based natural language processing enabled the sys-
tematic characterization of communication domains within real-world outpatient
consultations, demonstrating the feasibility of combining artificial intelligence
with clinically grounded communication frameworks.

In addition to confirming the multidimensional nature of EPC, this approach
provides a scalable and reproducible methodology for studying complex clinical
conversations and their evolution over time.

Future studies integrating transcript-based communication analyses with patient-
reported outcomes and multicenter validation will be essential to identify which
communication patterns are most strongly associated with improved patient-
centered outcomes. Ultimately, these findings may contribute to a deeper under-
standing of the mechanisms underlying the effectiveness of early palliative sup-
portive care and support the development of increasingly standardized, evidence-
based, and personalized models of integrated care for patients with hematological
malignancies.
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Appendix A

Supplementary Tables

Table A.1: Characteristics of the analyzed transcript dataset

Variable Value

Patients included 48
Recorded consultations 128
Conversation chunks 8293
Annotated chunks 1084
Annotated proportion 15.9%
Consultations per patient, mean ± SD 2.7 ± 1.5
Consultations per patient, median (IQR) 3 (1–4)
Range of consultations per patient 1–6
Chunk size 10 utterances
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