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ABSTRACT
Objective  Patient-reported outcomes (PROs) are 
considered the gold standard for the assessment of 
subjective symptoms, quality of life (QoL) and patient well-
being in both clinical trials and clinical practice. Here, we 
report key discussions and findings from the 21st National 
Conference of the Italian Association of Medical Oncology, 
held in Bologna on 21–22 June 2024, with a focus on the 
integration and impact of PROs in oncology research and 
clinical practice.
Methods and analysis  Leading national and international 
experts presented and analysed data regarding the use 
of PROs in clinical trials and routine oncology care. Topics 
included the role of electronic PROs (ePROs), digital 
therapeutics, financial toxicity as a PRO and methodologies 
for standardising QoL assessment. Insights were drawn 
from expert presentations, consensus discussions and 
practical experiences shared during the conference 
sessions.
Results  Experts emphasised that PROs should be 
included as key endpoints in clinical trials, with timely 
publication of results and standardised methodologies 
for analysis and interpretation. The conference 
highlighted the critical importance of incorporating 
PROs and QoL measures throughout the cancer 
care continuum—from screening to survivorship. In 
clinical practice, PROs improve patient-centred care 
and communication, particularly when oncologists 
are trained to interpret QoL data. The use of ePROs 
was noted as a valuable tool to support digital health 
interventions. Financial toxicity emerged as a significant 
PRO, with screening tools recommended to identify and 
support at-risk patients. Key organisational challenges 
were identified, including technological barriers, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Patient-reported outcomes (PROs) are widely rec-
ognised as the gold standard for assessing symp-
toms, quality of life (QoL) and overall well-being from 
the patient’s perspective in oncology. Despite their 
proven value, their integration into clinical trials and 
routine care remains inconsistent. Methodological 
heterogeneity, lack of standardisation and limited 
clinician familiarity with PRO data interpretation 
have hindered their full adoption.

WHAT THIS STUDY ADDS
	⇒ This study summarises expert consensus from the 
21st Italian Association of Medical Oncology (AIOM) 
National Conference, emphasising the necessity of 
including PROs as endpoints in all phases of can-
cer care and clinical research. It identifies electronic 
PROs and financial toxicity as emerging areas of im-
portance, advocates for methodological standardi-
sation and highlights practical and organisational 
challenges to implementation. It also underscores 
the growing role of digital solutions and clinician 
education in enhancing the use of PROs.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings support a more structured and wide-
spread use of PROs in both research and practice. 
They call for healthcare systems to invest in digital 
infrastructure, provide clinician training in QoL data 
interpretation and adopt policy frameworks that 
prioritise patient-centred metrics, including finan-
cial toxicity. These steps could drive a shift towards 
more responsive and equitable oncology care.
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resource constraints and the need for responsive infrastructure to 
support real-time PRO integration.
Conclusion  The implementation of PROs, including ePROs and financial 
toxicity assessments, is essential for advancing quality cancer care. 
Standardisation, digital innovation and targeted clinician education 
are critical to integrating PROs effectively in both research and clinical 
settings. Addressing infrastructural and technological challenges will be 
vital for optimising patient outcomes and ensuring optimal care across the 
cancer journey.

INTRODUCTION
A patient-reported outcome (PRO) is a direct report of 
a patient’s condition, not interpreted nor modified by a 
clinician or anyone else. PROs are considered the gold 
standard for the assessment of subjective symptoms, 
quality of life (QoL), functional scales and patient well-
being in both clinical trials and clinical practice.1 2

PROs were the topic of the 21st National Conference 
of the Italian Association of Medical Oncology (AIOM), 
which was held in Bologna on 21–22 June 2024. Leading 
national and international experts in the field reported 
on findings about the implementation of PROs into clin-
ical trials and clinical practice, the measurement of finan-
cial toxicity (FT) in cancer care as an example of PRO, the 
growing role of electronic PROs (ePROs) in enhancing 
patient care and digital PROs as digital therapeutics.

This paper presents a synthesis of the topics discussed 
in Bologna. Key messages from the expert discussion are 
reported in box 1.

IMPLEMENTING PROS IN CLINICAL TRIALS
PROs are measured using instruments collectively known 
as patient-reported outcome measures (PROMs), which 
allow the perspective of the individual living with the 
disease or receiving a given treatment to be captured 
in terms of physical, emotional, cognitive, social func-
tioning, psychological well-being and health-related QoL.

There are several reasons for including PRO assessment 
in the clinical development programme for oncology 
medicinal products. These may encompass: (a) to provide 
a patient-focused assessment of the burden and impact 
of the disease by understanding how a treatment impacts 
patients’ functioning and well-being; (b) to add informa-
tion about the clinical benefit of a therapy by comple-
menting efficacy and safety data with patient-reported 
evaluation; (c) to assess the relationship and/or concor-
dance between clinician-reported and patient-reported 
endpoints; (d) to attempt to differentiate between two 
treatments in the setting of a non-inferiority trial, where 
the primary endpoint is an objective measure; (e) to 
provide information to facilitate more accurate future 
patient–physician communication.3

Unfortunately, QoL data are not available for many 
clinical trials.4 Indeed, most QoL data from trials go 
unpublished or published with a substantial delay, even 
when the primary study results are positive.5–7

In response to growing concerns about the clinical 
value and cost-effectiveness of new oncology drugs, the 
European Society for Medical Oncology (ESMO) estab-
lished a standardised framework to aid healthcare profes-
sionals, policymakers and patients. Introduced in 2015, 
the ESMO—Magnitude of Clinical Benefit Scale (MCBS), 
was designed to objectively assess the magnitude of clin-
ical benefit from cancer therapies by examining factors 
such as survival gain, QoL and treatment toxicity. After 
its development and validation, the ESMO-MCBS has 
been increasingly used to score the clinical benefit of 
cancer medicines reported in clinical trials.8 When QoL 
is assessed as a secondary outcome in clinical studies, QoL 
results impact the scoring of the ESMO-MCBS. When 
QoL benefits are reported in studies applying a validated 
tool, with an adequately complete dataset and using valid 
statistical criteria, the ESMO-MCBS score is increased by 
one point in the non-curative setting. When the primary 
outcome is progression-free survival (PFS) with secondary 
outcomes of overall survival (OS) and QoL, the value of 

Box 1  Recommendations from the consensus of experts

	⇒ Assessment of quality of life (QoL) is relevant in all disease settings, 
from screening to metastatic disease.

	⇒ In clinical trials, QoL should be included among endpoints and its 
results should be timely published.

	⇒ In both clinical trials and clinical practice, instruments that can be 
used to measure PROs and QoL should be selected among validated 
tools.

	⇒ Methodology of analysis and interpretation of PROs in clinical trials 
needs to be standardised, adherence to specific reporting checklist 
is recommended.

	⇒ Medical oncologists should be familiar with the reading and inter-
preting QoL results, to better interpret the results of clinical trials 
and to use these results for optimal communication with patients 
in clinical practice.

	⇒ In clinical practice, symptoms may be underestimated and under-
reported and potentially undertreated without the use of PROs. 
Adoption of PROs can improve quality of care for patients with 
cancer.

	⇒ The attention to QoL and PROs, both in clinical practice and in clini-
cal trials, should not be limited not only to active treatment but also 
to subsequent phases of the patient journey, including survivorship 
care.

	⇒ Screening tools for financial toxicity should be implemented at var-
ious stages of cancer treatment to identify at-risk patients and mit-
igate financial burden.

	⇒ PROs should be integrated into daily oncology practice, with the aim 
of improving patient outcomes and symptom management.

	⇒ The effective implementation of PROs in daily practice should ad-
dress challenges for healthcare organisations, including the need 
to overcome technological barriers, develop digital infrastructure, 
ensuring resources to promptly respond to PRO data and provide 
flexible interventions.

	⇒ Compliance with General Data Protection Regulation and Data 
Security Protocols should be ensured; Data Protection Impact 
Assessment should be provided for high-risk operations, and pa-
tients should be adequately informed on the use of PROs and on their 
rights when artificial intelligence systems are used in healthcare.
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the PFS improvement depends on the QoL results in the 
absence of an OS benefit. Non-publication or delayed 
publication of QoL data subverts this important score 
adjustment, which does not account for these issues.9 
Indeed, QoL and PROs in oncology are underrated and 
under-reported. Although an improvement has been 
reported with an absolute increase of 15% in the inclu-
sion of QoL among trial endpoints from 2012 to 2016 to 
2017–2021,10 the time to secondary publication of QoL 
results is long (even several years).

QoL data are crucial to evaluate a trial that is already 
positive for other endpoints. Indeed, in positive trials, 
we should know what the ‘cost’ to patients in terms of 
tolerability is to offset the OS or PFS benefit.11–13 Further-
more, in trials showing a PFS benefit, QoL data are essen-
tial to determine whether this benefit translates into a 
meaningful clinical improvement for patients, rather 
than being purely instrumental. Unfortunately, a relevant 
proportion of positive trials do not report QoL data and 
only a minority of positive trials, both those with primary 
endpoint of OS and PFS, also report positive QoL data.14 15

In Italy, the PRO4ALL working group was set up in 2021 
with the aim of understanding the role of the ‘patient 
voice’ in clinical research and regulatory pathways, with 
a specific focus on PROs and their measurement. The 
PRO4ALL project has conducted several research studies 
over the last 2 years, from the evaluation of the role of 
PROs in European Medicines Agency (EMA) assessment 
reports between 2017 and 2022,16 to the analysis of the 
association between PROs and the reimbursement class 
and innovative status of drugs17 assigned by the Italian 
Medicines Agency (AIFA). Among reports on authorised 
medicines for neurological18 or oncological indications,19 
57% and 51% reported any use of PROMs, respectively. 
The working group concluded that there is a need for 
harmonisation and standardisation of the use of PROs 
and PROMs in clinical research, together with an insti-
tutional commitment to ensure that patients are at the 
centre of evaluation throughout all stages of drug devel-
opment. The project developed a comprehensive archive 
of PROMs in oncology and identified their main char-
acteristics and target outcome domains.20 This archive 
represents a useful tool to guide researchers and prac-
titioners in selecting the most suitable measures and to 
foster a patient-centred approach in clinical trials, clinical 
practice and regulatory activities.

Indeed, selecting the appropriate PROMs for clinical 
research and practice requires a trade-off between infor-
mation needs, logistics and patient burden. Ultimately, 
the selection of PROMs must take into account which and 
how many domains to target, the extent to which the recall 
period may be a critical factor, combined with the timing 
of instrument administration and the cancer treatment 
schedule. To ensure the reliability of PROMs, it is essen-
tial to use validated tools that include a defined minimal 
clinically important difference,21 which helps interpret 
whether changes in scores reflect meaningful clinical 
improvement. Furthermore, selecting an appropriate 

PROM should involve consideration of the preferences 
and needs of end users—such as patients, clinicians and 
healthcare providers—to ensure the results are both rele-
vant and actionable.22

PROs and methodology
In certain areas of oncology, significant advances in 
treatment have made the inclusion of PROs essential for 
informed clinical decision-making.

Given the significant progress in cancer treatment 
and the chronic nature of oral anticancer medications, 
the monitoring of symptomatic adverse events (AEs) in 
routine practice is crucial, as these can directly influence 
clinical responses. Even low-grade symptomatic AEs can 
have a substantial impact on QoL.23–25

PROs need to be sensitive enough to capture the effects 
of newer drugs in clinical trials. The use of PRO item 
libraries to complement traditional PRO questionnaires 
offers a valuable strategy, as several such libraries are now 
available.26 The use of item libraries for PRO measure-
ment in oncology allows for the customisation of PRO 
assessment to measure key health-related QoL concepts 
of relevance to the target population and intervention. A 
recent international working group provided recommen-
dations for the use of item libraries in oncology trials. 
These recommendations address methods to drive item 
selection, plan the structure and analysis of item lists and 
facilitate their use in conjunction with other measures.27

For these reasons, regulatory agencies provided guid-
ance documents to address how stakeholders can collect 
and submit patient experience data and other relevant 
information from patients and caregivers for medical 
product development and regulatory decision-making 
(ie, FDA Patient-Focused Drug Development—PFDD28 
and EMA Appendix 229).

Incorporating PROs into clinical trials is a crucial step 
towards understanding the full impact of treatments 
from the patients’ perspective. However, this integration 
comes with a host of methodological challenges that 
can complicate the process and affect the reliability of 
the findings.22 30–34 The SPIRIT-PRO guidelines provide 
recommendations for items that should be addressed and 
included in clinical trial protocols in which PROs are a 
primary or key secondary outcome. Improved design of 
clinical trials including PROs could help ensure high-
quality data that may inform patient-centred care.22

Data collection methods pose significant challenges. 
Researchers must decide on the most effective way to 
collect PRO data. Moreover, the potential for response 
bias has been raised by some authors (eg, over-reporting 
problems for attention, under-reporting to avoid treat-
ment changes/discontinuation), when collecting PRO 
data.35 We agree that this variability in self-reporting 
can complicate the analysis, making it difficult to draw 
accurate conclusions, but we are strongly convinced that, 
despite these potential issues, PROs and QoL measure-
ment are a relevant part of the definition of treatment 
value.
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Interpreting and reporting PRO data also involve 
complexity. It is essential to differentiate between statis-
tical significance and clinical relevance. The Setting 
International Standards in Analyzing Patient-Reported 
Outcomes and Quality of Life Endpoints in Cancer Clin-
ical Trials-Innovative Medicines Initiative Consortium 
builds on the existing SISAQOL work to establish recom-
mendations on design, analysis, presentation and inter-
pretation for PRO data in cancer clinical trials, with an 
expanded set of topics, including more in-depth recom-
mendations for randomised controlled trials (RCTs) and 
single-arm studies, and for defining clinically meaningful 
change.36 37

The integration of PRO data with clinical outcomes 
is another methodological hurdle. Researchers need 
to analyse how PRO measures correlate with clinical 
endpoints, such as survival or objective response rates. 
There may be discrepancies between patient-reported 
symptoms and clinical assessments, leading to confusion 
about the overall effectiveness of a treatment. In addi-
tion, despite their benefits, there are concerns that the 
potential burden on respondents may reduce their will-
ingness to complete PROs, with potential impact on the 
completeness and quality of the data for decision-making. 
Recently, an international effort developed consensus-
based recommendations to facilitate the minimisation of 
respondent burden for individuals completing PROs in 
both healthcare research and clinical practice.38

Another important resource is The Patient-Reported 
Outcomes Tools: Engaging Users and Stakeholders 
(PROTEUS)-Trials Consortium, which aims to help 
researchers generate patient-reported outcome data 
from clinical trials to (1) enable investigators, regulators 
and policy-makers to take the patient perspective into 
account when conducting research and making deci-
sions; (2) help patients understand treatment options 
and make treatment decisions; and (3) inform clinicians’ 
discussions with patients regarding treatment options. In 
these ways, the PROTEUS Consortium promotes patient-
centred research and care.39

Finally, ethical considerations surrounding the use of 
PROs in clinical trials cannot be overlooked. Ensuring that 
patients fully understand the purpose of PRO assessments 
and how their data will be used is critical to informed 
consent. Researchers must be transparent about the 
potential risks and benefits associated with participation 
to foster an environment of trust. The PRO ethics guide-
lines were developed following the Enhancing the Quality 
and Transparency of Health Research Network’s guide-
line development framework. The PRO ethics guidelines 
provide recommendations for ethical issues that should 
be addressed in PRO clinical research. Addressing ethical 
issues of PRO clinical research has the potential to ensure 
high-quality PRO data while minimising participant 
risk, burden and harm and protecting participant and 
researcher welfare.40

In summary, while the inclusion of PROs in clinical 
trials is essential for capturing the patient experience, it is 

fraught with methodological challenges. Addressing these 
issues requires a thoughtful and systematic approach to 
ensure that the resulting data truly reflect the realities 
faced by patients.41 As the landscape of clinical research 
continues to evolve, ongoing dialogue and innovation will 
be necessary to improve the utility of PROs and ultimately 
improve patient-centred care.

PRO application and value of PROs in patients with different 
types of cancer
Lung cancer
In patients with non-small cell lung cancer (NSCLC), 
QoL is significantly affected by the symptom burden, 
treatment-induced toxicities, psychological and social 
implications, ultimately impacting emotional well-being. 
Although assessment of QoL is relevant in all disease 
phases, from screening to metastatic disease, no specific 
tools exist for each setting.

From the aforementioned PRO4ALL project, Servetto 
et al identified a detailed archive of 17 available lung 
cancer-specific PROMs; 13/17 (76.5%) PROMs do not 
include items related to the global QoL domain.42 In 
some cases, a novel drug may significantly improve 
cancer-associated symptoms, while not showing an impact 
on global QoL, eventually due to the toxicity profile. For 
instance, this is the case with dacomitinib, which signifi-
cantly improved PFS over gefitinib in first-line treatment 
of patients with Epidermal Growth Factor Receptor 
(EGFR)-mutation-positive NSCLC.43 In this trial, the 
dacomitinib group showed a significant improvement 
in chest pain compared with the gefitinib group, while 
global QoL was significantly in favour of gefitinib. Thus, 
further studies are needed to clarify whether the assess-
ment of disease-related symptoms may be more relevant 
than global QoL. Unfortunately, as already described 
above, a large proportion of RCTs does not report QoL 
outcomes in their primary publications, revealing an 
attitude of underestimating the importance of QoL data 
in clinical oncology research. Salomone et al recently 
showed that only 2/172 (1.2%) trials in NSCLC included 
QoL as a primary study endpoint, and 40/172 trials 
(23.3%—profit 17.7%; no profit 40.5%) did not include 
QoL assessment as an endpoint at all. Furthermore, the 
majority of RCTs (102/172, 59.3%) did not report QoL 
results in primary publications.6 44 Finally, Servetto et al 
recently investigated whether QoL results correlated with 
PFS and OS outcomes in phase III RCTs investigating new 
systemic treatments in metastatic NSCLC.45 The authors 
showed a positive association of QoL results with PFS, 
whereas in trials where OS was improved, 53.3% of the 
results showed no difference in QoL

Breast cancer
In early breast cancer, QoL issues can be very relevant. 
For instance, Franzoi et al showed that 78.1% among 7895 
patients reported at least one sexual concern between 
diagnosis and 4 years’ follow-up.46 However, >50% of 
patients with sexual dysfunction did not receive adequate 
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supportive care, highlighting the need for proactive 
evaluation of sexual health across the care continuum is 
needed, to promptly identify patients suitable for multi-
disciplinary counselling, referral and supportive inter-
ventions. In addition, several other symptoms side effects 
such as joint pain, musculoskeletal symptoms cognitive 
side effects, hot flushes and night sweats and the conse-
quent loss of sleep are often underestimated and over-
seen in follow-up visits.47

In advanced breast cancer, PROs have emerged as 
important independent prognostic factors for both 
survival and AEs, helping to identify patients at risk and 
predict potential complications. The CLEOPATRA,48 
EMILIA49 and MARIANNE50 clinical trials collected data 
from a total of 2894 patients using the Functional Assess-
ment of Cancer Therapy-Breast (FACT-B) questionnaire 
to assess PROs. The study focused on the associations of 
pretreatment PROs with OS, PFS and the incidence of 
grade ≥3 AEs, analysed using Cox proportional HR. The 
results revealed that patient-reported physical well-being, 
functional well-being and the breast cancer subscale of 
the FACT-B questionnaire were all significantly associated 
with both OS and PFS as well as with the occurrence of 
grade ≥3 AEs (p<0.05). This highlights the importance 
of these PRO domains as independent predictors of clin-
ical outcomes in breast cancer treatment, suggesting that 
patient-reported experiences of their physical and func-
tional health may provide valuable prognostic informa-
tion beyond traditional clinical measures.51

Moreover, PROs can be instrumental in developing 
predictive risk models,52 which aim to enhance the care 
pathway for patients with early-stage breast cancer. By 
analysing PRO data, healthcare providers can better 
anticipate patient needs, tailor interventions and opti-
mise treatment plans. Novel technologies and remote 
monitoring are increasingly being used to gather PRO 
data in real time, enabling continuous tracking of patient 
progress.53 This integration of digital tools enhances the 
ability to manage breast cancer care more effectively, 
ensuring a more patient-centred approach.54

Gastrointestinal cancer
In gastrointestinal cancer, QoL is crucial across all stages 
of the disease, from the metastatic setting to curative 
treatment scenarios. PROs play an essential role in this 
evaluation, whether they are non-specific or more disease-
specific tools, such as the FACT-C or European Organi-
sation for Research and Treatment of Cancer (EORTC) 
Quality of Life Questionnaire (QLQ)-CR29 for colorectal 
cancer55 or several tools specific for gastro-oesophageal 
cancer.56 A striking observation from 67 phase III trials 
conducted between 2012 and 2018 is that 61.2% of studies 
did not include QoL as part of the trial endpoints.57 This 
underscores a persistent gap in considering QoL as a 
central factor in treatment evaluation, despite its clear 
relevance for patient well-being. In addition, there is high 
heterogeneity among PROMs used in clinical trials.58

Anti-EGFRs showed efficacy benefit in combination 
with first-line chemotherapy in RAS wildtype (and BRAF 
wt, left-sided) metastatic colorectal cancer (mCRC). 
However, there was no significant difference in the 
change in EQ-5D HSI and VAS scores between treatment 
groups in first-line and second-line trials,59 and no signifi-
cant differences in the EORTC QLQ-C30 GHS/QoL and 
social functioning scores between the arms.60 In addition, 
oxaliplatin-based induction plus anti-EGFRs induces a 
transient significant QoL deterioration and treatment 
deintensification determines an overall recovery of 
QoL.61 62 However, there is often a disagreement between 
doctors and patients regarding the impact of treatment, 
particularly in the context of therapies such as anti-EGFR 
agents. While physicians may focus on clinical endpoints, 
patients might experience side effects or QoL concerns 
that are not immediately apparent in medical assessments.

Taking into consideration the impact of immuno-
therapy, in DNA Mismatch Repair deficient/microsatel-
lite instability mCRC first-line pembrolizumab provided 
a meaningful and statistically significant benefit in PFS, 
lower AEs and improvement in QoL versus chemo-
therapy.63 In advanced oesophageal cancer, pembroli-
zumab plus chemotherapy conditioned survival benefit 
and improvement in disease-related symptoms from base-
line to week 18 in PROs.64

In the palliative setting in advanced gastrointestinal 
disease, the maintenance of QoL and reduced deteriora-
tion of ECOG PS is a crucial endpoint.65 Several reports 
suggest an association between PRO score at baseline and 
survival outcomes. For instance, in more than 900 patients 
with gastro-oesophageal cancer, global health status and 
individual items were independently associated with OS 
in curable disease and non-significantly in advanced 
disease.66 In 159 patients with advanced gastrointestinal 
cancers, the results of a prospective study suggested that 
1-month changes in PROs can be associated with treat-
ment response and survival, while variations in tumour 
markers (CEA and CA19.9) were not.67

As per the curative setting, due to the efforts in 
improving cure rates of patients with gastrointestinal 
cancers, the number of survivors is increasing and the 
topic of treatment sequelae is crucial, thus there is an 
unmet need of identification and reporting late and long-
term effects.68 69

Genitourinary cancer
Many of the existing questionnaires were developed to 
assess QoL among genitourinary cancer patients receiving 
chemotherapy or other old standards. The new era of 
treatment with immunotherapy, targeted therapies and 
antibody–drug conjugates is associated with a different 
side-effect profile and thus QoL measures will probably 
need to be recalibrated or refined to fully understand 
the patient’s experience and facilitate informed patient 
discussion.70 71 Achieving consistency in the integration 
and reporting of PROMs in clinical trials for advanced 
renal cell carcinoma (RCC) remains challenging and 
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represents an important unmet need. A systematic review 
by Motzer et al72 showed that a wide variety of PROMs 
have been included in clinical studies for patients with 
advanced/metastatic RCC: 19 different PROMs, 3 kidney 
cancer-specific scales, 2 cancer-specific scales, 2 generic 
scales and 12 symptom-specific scales, with the Func-
tional Assessment of Cancer Therapy-Kidney Symptom 
Index-19 (FKSI-19) (RCC-specific) being the most 
frequently used (14/33). Several novel combinations are 
available in the first-line setting for RCC; however, the use 
of multiple tools, different analyses and reporting makes 
challenging to interpret the results and it is not appro-
priate to compare the effect of treatments across trials.73 
In the adjuvant setting, although there was a numer-
ically higher QoL deterioration with pembrolizumab 
compared with placebo in the KEYNOTE-564 trial, no 
clinically meaningful differences between treatment arms 
were observed.74 There are currently no PROs specifically 
developed for use in the RCC adjuvant setting, making 
this an area for future research.

Another important issue is PROs and survivorship, as 
we could observe in testicular cancer.75 When comparing 
all testicular cancer survivors with controls, no clinically 
important difference in physical and mental QoL was 
observed. However, the study revealed that individuals 
with a history of high-dose platinum-based chemotherapy 
are at a high risk of experiencing a significantly increased 
prevalence of long-term adverse health outcomes (AHOs) 
(peripheral sensory neuropathy, Raynaud’s phenom-
enon, tinnitus and hearing loss), which subsequently 
leads to diminished QoL. Thus, before starting standard 
platinum-based chemotherapy, patients with testicular 
cancer should be informed about the long-term develop-
ment of typical post-treatment AHOs and be aware that 
their long-term global QoL will generally not differ from 
that of age-matched men from the general population, 
except for those patients treated with high-dose platinum-
based chemotherapy. For these patients, multidisciplinary 
post-treatment rehabilitation should be started early and 
maintained during long-term follow-up.

Finally, in prostate cancer as well as in other tumours, 
there are suggestions on implementing electronic PROs, 
which may be crucial for the proper management of 
the treatment journey.76 There is uncertainty about the 
feasibility of adopting ePROs in certain patient popula-
tion such as patients with prostate cancer. Older patients 
could be less familiar with technology, and this may 
represent one of the issues when adopting ePROs both in 
clinical trials and in clinical practice. However, evidence 
from prostate cancer research suggests that this approach 
might also be acceptable, engaging and satisfactory in this 
context.77

PROS AND COMMUNICATION
Effective doctor–patient communication is critical in 
healthcare.78 79 It ensures that patients feel heard and 
understood, which can significantly influence their 

satisfaction with care, adherence to treatment and 
overall health outcomes. By actively involving patients 
in the conversation through the use of PROs, healthcare 
providers can create a more collaborative environment 
that empowers patients to express their concerns, prefer-
ences and experiences.80 81

The implementation of PROs in clinical trials can 
enhance the communication of results and support 
shared decision-making by providing insights into the 
patient’s perspective on treatment benefits and side 
effects. Furthermore, integrating PROs into routine clin-
ical practice facilitates patient-centred communication by 
helping clinicians identify and address issues most rele-
vant to patients, thereby fostering trust and improving the 
overall quality of oncological care.82

Indeed, oncologists must face several communication 
issues: How to communicate the diagnosis and prognosis 
of a disease? How to deal with family members who ask 
not to communicate the diagnosis of serious illnesses to 
the patient? How to understand one’s own and others’ 
feelings and emotional reactions? What strategies should 
be implemented to address particularly difficult ques-
tions? Are there communication techniques to collect 
information from the patient? How to share patient infor-
mation between colleagues?

Physicians can improve his/her communication skills 
by participating in training courses that allow the acquisi-
tion of a series of communication skills (empathy, active 
listening) aimed at a better understanding of both the 
cognitive and emotional contents of the patient and the 
caregiver, with the aim of building a good therapeutic alli-
ance by creating a new relationship to promote the best 
compliance with treatments and make the best use of the 
PROs.83

One of the key benefits of using PROs is that they facil-
itate a more realistic understanding of a patient’s experi-
ence and especially they can disclose patients’ preferences 
in the content of the communication.84 Moreover, incor-
porating PROs into clinical practice can improve the 
quality of communication. When doctors use structured 
questionnaires or surveys to gather PROs, they can focus 
conversations on specific areas of concern. This struc-
tured approach helps to ensure that important topics are 
not overlooked, fostering a more thorough discussion. 
Patients are more likely to engage in conversations about 
their treatment if they feel that their input is valued and 
considered in the decision-making process.85

Additionally, the use of PROs can build trust between 
doctors and patients. This trust is essential for encour-
aging patients to be open about their experiences, 
leading to more accurate diagnoses and effective treat-
ment plans. Integrating digital tools, such as patient 
portals or mobile apps, can streamline the collection and 
analysis of PROs. These tools can facilitate real-time feed-
back and keep the lines of communication open, even 
between appointments.86

However, the implementation of PROs is not without 
challenges. Some healthcare providers may feel that 

B
M

J O
ncology: first published as 10.1136/bm

jonc-2025-000783 on 17 June 2025. D
ow

nloaded from
 https://bm

joncology.bm
j.com

 on 18 June 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.



7Puccini A, et al. BMJ Oncology 2025;4:e000783. doi:10.1136/bmjonc-2025-000783

Original researchOpen access

collecting PROs adds extra time and complexity to their 
already busy schedules. As the healthcare landscape 
evolves, the emphasis on PROs is likely to increase, 
underscoring the importance of patient-centred care in 
achieving holistic and effective treatment strategies.

PATIENT-REPORTED OUTCOMES AND VALUE OF TREATMENTS 
IN ONCOLOGY FROM THE PERSPECTIVE OF HEALTH 
TECHNOLOGY ASSESSMENT
Health technology assessment (HTA) is a systematic 
and multidisciplinary process that evaluates the impact 
and effects of healthcare technologies, including drugs, 
devices, and procedures, on health, social, economic and 
ethical aspects.87

HTA agencies are also increasingly involving patients 
in their processes, considering their experiences with 
medical interventions, their views on health-related QoL 
measures and value assessments that inform reimburse-
ment decisions.88

In the HTA setting, the perception of value differs 
from the need for positive results of critical endpoints 
assessed by regulators. Particularly, HTA focuses on 
comparative analysis to guarantee that the intervention 
reimbursed can diminish burden in the system, while 
facilitating access. In this sense, there is an opportunity 
to use PROMs in HTA to gather information on a treat-
ment’s added value, which, in turn, can inform market 
access, reimbursements and pricing negotiations. Incor-
porating PRO data in HTA can be essential in assessing 
the effectiveness and value of health technologies and 
ultimately improve efficiency in resource allocation.89 90 
Indeed, as mentioned before, the FDA,28 the EMA,29 the 
International Council for Harmonisation of Technical 
Requirements for Pharmaceuticals for Human Use91 and 
the UK’s Medicines and Healthcare Products Regulatory 
Agency,92 all consider PRO data derived robustly using 
fit-for-purpose PRO instruments as key components of 
decision-making during the benefit–risk appraisal of new 
drugs and biologic products in oncology.93

The use of PROMs is important for several reasons. 
First, they help to focus patient care on the aspects that 
matter most to the individual. By encouraging patients 
to think about specific issues, PROs allow healthcare 
professionals to better tailor treatment plans, address 
side effects and manage the overall patient experience. 
The choice of what to measure is crucial because PROs 
define the ‘lens’ through which patients assess their 
health. Whether for research, treatment optimisation, 
daily management, improving adherence or supporting 
patients in coping with their vulnerabilities, PROs play a 
critical role in refining care strategies.

Several initiatives are ongoing at a global level, imple-
mented by the various stakeholders, particularly by 
regulatory agencies, to enhance the use of PROs in 
decision-making, while taking into consideration how 
PROs can also contribute to HTA and clinical deci-
sions.93 94 A study analysed HTA appraisal reports that 

contained PROs as endpoints between January 2018 
and March 2020 and that were submitted to the Cana-
dian, French, German, Scottish and British HTA agen-
cies. PRO data were found in 77% (48 out of 62) of the 
reimbursement submissions (62 medicinal products 
assessed in total). PROs were included in 23 appraisals as 
a primary or a key secondary endpoint and 43% of these 
assessments (10 out of 23) received approval for reim-
bursement from at least three agencies. However, the 
authors reported that most of the PRO data submitted 
received unfavourable assessments from various agencies. 
The main reasons listed were the absence of a predefined 
analysis for responders, utilisation of a non-validated 
tool for collecting PROs, uncertainty in PRO measure-
ments and meaningful changes in scores. Thus, the study 
showed that there is a considerable variability in HTA 
assessment of PROs and there is room for companies to 
better prepare their submissions.95

An important aspect of using PROs is understanding 
‘who is involved in the process’. Every day, input from 
patients—whether through surveys, consultations, or 
feedback—helps shape the care they receive. This direct 
patient feedback provides a means of generating value 
that can enhance the efficiency and resource allocation 
within the healthcare system. Patient organisations have 
long been ahead of the curve in recognising the value of 
PROs. In fact, oncology patient associations were advo-
cating for PROs long before healthcare institutions fully 
understood their importance. As early as 2003, these asso-
ciations were highlighting patient needs that had been 
overlooked by healthcare professionals, and the Euro-
pean Commission has recognised QoL as a central pillar 
of its Mission on Cancer.96

The use of PROs is also key in assessing the value of 
medicines. For pharmaceutical companies, this shift in 
focus is particularly relevant in the development of drugs 
for chronic conditions. Developing a new drug is not 
just about producing a ‘me-too’ therapy; it can be about 
offering a better QoL for patients, either by reducing side 
effects or improving treatment adherence. These bene-
fits have the potential to realise savings for the healthcare 
and welfare systems in terms of lower utilisation of health-
care services and higher productivity of individuals in the 
labour market. PROs offer even more valuable insights 
when they show how drugs perform not only within clin-
ical trials but also in the ‘real life’.

For oncologists and the pharmaceutical industry, it is 
crucial to adopt a mindset that prioritises patient QoL 
as much as the clinical efficacy of the treatment. This 
is where HTA plays an essential role, especially when 
assessing the value of drugs. When determining the price 
or value of a treatment, the social value, in terms of the 
impact on a patient’s life—such as their ability to work or 
carry out daily activities—needs to be considered. HTA 
bodies, such as the AIFA, do consider QoL measurement 
in their guidelines and are already engaging with patient 
associations to ensure these perspectives are included in 
evaluations. However, the real potential lies in valuing 
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PROs, not just QoL questionnaires, during the HTA 
process, allowing for a more comprehensive view of how 
a drug affects patients’ lives, both immediately and in the 
long term, through validated instruments recognised by 
the different stakeholder groups.

Indeed, recently a strong call to action to harmonise 
PRO evidence requirements across key European HTA 
bodies in oncology has been made,97 since HTA bodies 
have provided varying levels of detail regarding PRO 
evidence requirements in their current method guidance. 
Furthermore, there is a lack of consistency across HTA 
bodies on how PRO evidence is reviewed and considered 
in oncology HTAs.

Ultimately, using PROs in the HTA process allows 
to evaluate not just the clinical benefits of a treatment 
but also its economic and social value—how it impacts 
patients’ QoL and their ability to participate fully in 
society. In doing so, the healthcare system will be more 
patient-centred, truly reflecting the needs and experi-
ences of those it aims to serve.

FINANCIAL TOXICITY (FT) IN CANCER CARE AS AN EXAMPLE OF 
PATIENT-REPORTED OUTCOME
Cancer patients face not only the physical burden of the 
disease but also the financial and subjective distress due 
to cancer diagnosis and its treatment.98 FT is a measur-
able and clinically relevant PRO, representing a major 
concern in cancer care. While national health services 
generally shield patients from the high cost of anticancer 
drugs, out-of-pocket expenses and financial challenges 
persist even in universal healthcare systems. Patients with 
cancer are more likely to face financial hardship than the 
general population.99 As a reliable predictor of poor prog-
nosis, financial insolvency was associated with a higher 
risk of death among individuals with cancer.100 Moreover, 
as reported using question 28 of the EORTC QLQ C30 to 
score financial difficulties, 26% of patients enrolled in 16 
academic clinical trials in Italy reported baseline FT, and 
22.5% developed FT during treatment, which was associ-
ated with increased risk of death (HR 1.20, 95% CI 1.05 
to 1.37, p=0.007).101 To mitigate FT, it has been empha-
sised that assessment of FT at various stages of cancer 
treatment is crucial. The first instrument developed, the 
COmprehensive Score for financial Toxicity (COST), has 
12 items and a scoring system ranging from 0 to 44. It 
was designed to measure financial distress and the overall 
economic burden that cancer patients face during their 
treatment, being developed in the USA and validated in 
many languages.102 The Patient-Reported Outcome for 
Fighting FInancial Toxicity (PROFFIT) instrument was 
subsequently developed with a focus on the Italian health-
care context and public health systems in general. Besides 
seven items estimating the level of FT, PROFFIT includes 
nine individual items exploring possible determinants of 
FT.103 The instrument has been validated in a prospective 
cohort of patients receiving cancer treatment in 10 Italian 
centres.104

Implementing financial counselling and screening 
tools could help identify at-risk patients, allowing poten-
tial cost-saving measures. The value of universal health 
coverage and social security to offset the burden of both 
direct medical and indirect costs was underlined during 
the discussion.

BEYOND CLINICAL TRIALS: BENEFITS AND CHALLENGES FOR 
PRO INTEGRATION IN DAILY ONCOLOGY PRACTICE
PROs have the potential to shift the focus from clinician-
centred to patient-centred assessments, allowing symp-
toms and treatment-related toxicities reporting as well 
as timely interventions to prevent complications and 
improve treatment adherence. The various implemen-
tation modalities, as well as the challenges faced by a 
healthcare system such as the Italian one, were discussed.

PRO detection can be paper-based, smart technology-
driven or also involve machine learning systems. Reading 
may be provided either during scheduled visits or contin-
uously via integrated data entry and alert systems. Inter-
ventions vary from phone calls to direct unplanned visits, 
involving nurses, oncologists or emergency services, 
depending on symptom severity and urgency. A phone-
based model offers immediacy and a personalised 
response but can be more expensive in terms of resources 
and less efficient due to potential subjectivity in trigger 
detection. The app-based model, on the other hand, 
allows for guided triggers and filtered queries.

As studied by Cherny et al, only 6.4% of app-based 
reports required in-person evaluation, with most being 
managed via nurse calls.105 A hybrid system, integrating 
app-based symptom tracking with phone-based follow-up 
for complex cases, could probably optimise both respon-
siveness and resource efficiency.

Using PROs not only improves symptom manage-
ment but also decreases the need for acute care services. 
In terms of hospitalisation, a pivotal study indicated 
reduced emergency department visits (34% vs 41%) 
and hospital admissions (45% vs 49%) with regular 
monitoring of patients’ symptoms through ePROs.106 
However, comparing standard follow-up care with a 
model that included weekly web-based PRO assessments, 
Denis et al showed a 70% increase in planned visits and 
a greater number of unplanned visits when using the 
PROs system.107 108 Moreover, the benefit of using PROs 
without immediate referral to the treating centre was not 
demonstrated.109

PROs have also shown significant promise in managing 
treatment-related toxicities. Studies discussed at the 
conference highlighted that early detection of AEs via 
PROs and supportive interventions allow for faster clin-
ical responses, which may reduce the severity or dura-
tion of symptoms or unplanned healthcare utilisation.110 
In the Symptom Tracking and Reporting for Patients 
(STAR) randomized clinical trial, patients undergoing 
chemotherapy for metastatic solid tumours were asked 
to report 12 common symptoms through a web-based 
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system, being clinicians notified via email alerts of severe 
symptoms. As a result, more patients in the intervention 
group experienced QoL improvements (34% vs 18% in 
the usual care group), fewer emergency department visits 
(34% vs 41%) and hospitalisations (45% vs 49%), longer 
chemotherapy duration (8.2 vs 6.3 months), ultimately 
leading to improved survival. Namely, the study found 
a 5-month increase in median OS for the intervention 
group (31.2 vs 26.0 months), with a higher percentage 
of patients surviving at 1 year (75% vs 69%), benefiting 
also the computer-inexperienced group.106 111 A trial 
conducted by the Italian Network for Supportive Care 
in Cancer (NICSO) in 29 Italian centres, aimed to assess 
the impact of a weekly phone-based nurse monitoring 
system on managing chemotherapy-related toxicities 
in patients with breast, colon, or lung cancer receiving 
adjuvant chemotherapy. The intervention group experi-
enced less time with both severe toxicities, particularly 
often unreported symptoms, such as fatigue, and mild-to-
moderate side effects, such as diarrhoea, mucositis, and 
pain, compared with the control group. The time spent 
without any AEs was significantly longer in the phone-
monitored group, without additional need for special 
medical care.112

The PRO-TECT cluster-randomised trial evaluated 
the impact of ePRO symptom monitoring during cancer 
treatment across 52 oncology practices. Patients with 
metastatic cancer in the intervention group completed 
weekly symptom surveys, with severe or worsening symp-
toms generating alerts to the care team. While OS did 
not differ significantly between groups, the ePRO group 
experienced a delay in time to first emergency visit, 
reduced emergency visit rates, and delayed deteriora-
tion in physical function, symptoms, and health-related 
QoL.113

In summary, despite the benefits, implementing PROs 
in daily practice comes with challenges. One of the key 
concerns is the burden on patients and the technological 
barriers for those who are less familiar with technology, 
particularly older individuals. Additionally, there is a 
need for healthcare providers to establish systems that 
can enable a timely collection of alerts and a proactive 
response, as the positive impact of PROs largely depends 
on the timing of reading and the following interven-
tion. In resource-limited settings, the introduction of 
PROs also raises concerns about the potential burden on 
healthcare services.

Future implementations must ensure PRO systems are 
designed to be accessible and inclusive across diverse 
populations and care contexts, including paediatric 
oncology. Emerging literature underlines the impor-
tance of equitable data collection114 and patient engage-
ment among diverse backgrounds115 to avoid increasing 
health disparities. Age-appropriate instruments like 
Patient-Reported Outcomes Measurement Information 
System (PROMIS) Pediatric and Pediatric PRO-Common 
Terminology Criteria for Adverse Events (CTCAE) are 
also being developed to address the gap between child 

self-report and caregiver-proxy report for symptoms of 
children undergoing cancer treatment.116

Moreover, the role of the pharmaceutical industry is 
critical in driving broader implementation of PROs. As 
most clinical trials are industry-sponsored, meaningful 
progress relies on the inclusion of robust, patient-centred 
outcomes from the earliest phases of development. The 
2024 PRO4ALL Manifesto, endorsed by AIOM and a broad 
coalition of Italian healthcare stakeholders—including 
non-oncology scientific societies and patient organisa-
tions—supports this perspective within the context of the 
Italian National Health Service (SSN). It promotes coor-
dinated action between industry, regulatory bodies, and 
academia to integrate PROs not only in clinical practice, 
but also along the entire clinical research and develop-
ment pipeline.117 This national effort aligns with the work 
of the PREFER Consortium, a European public-private 
partnership funded by Horizon 2020 and European 
Federation of Pharmaceutical Industries (EFPIA), which 
brought together regulators, HTA bodies, academia, 
patient groups, and industry. PREFER developed compre-
hensive recommendations to guide the systematic inclu-
sion of patient preferences in decision-making across the 
medical product life cycle118

EPROS AND DIGITAL THERAPEUTICS
The conference highlighted the increasing role of 
ePROs and digital health technologies in oncology care, 
providing a comprehensive guide to navigating the 
complex intersection of healthcare, digital platforms, and 
data privacy.

Digital Therapeutics (DTx) are evidence-based 
therapeutic interventions driven by software used 
to prevent, manage, or treat a medical disorder or 
disease.119 DTx are delivered via digital platforms such 
as apps or devices and may be integrated with conven-
tional treatments for application in chronic disease 
management, mental health and oncology. However, 
clinical validation through rigorous trials, and regula-
tory approval and monitoring are required for their 
large-scale implementation.

Digital PROs, particularly those integrated into 
routine clinical practice through electronic health 
records (EHRs), have been shown to improve patient 
outcomes in different trials. In addition to findings 
from the STAR study,106 111 in a French lung cancer 
trial, weekly web-mediated PRO monitoring resulted 
in improved OS (median OS, 23.0 vs 14.8 months, HR 
0.62, 95% CI 0.39 to 0.995, p=0.048) when added to 
usual CT scan as follow-up in patients with advanced 
lung cancer.107 108 The large Canadian Population 
Study, including over than 1 28 000 patients, showed 
that symptom monitoring via ePROs was associated 
with significantly better outcomes, including a higher 
1-year survival rate (81.9% vs 76.4%, p=0.0001), fewer 
emergency department visits and reduced hospitalisa-
tions.120 In addition, reimbursement opportunities for 
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PROs are expanding in the US and Europe. The Cancer 
Patients Better Life Experience (CAPABLE) project, 
financed within the European Union’s Horizon 2020 
research programme, builds on the growing body of 
evidence supporting the use of ePROs. Italian and 
Netherlands patients with various cancer types are 
provided with technologies, including a smartphone 
app and a smartwatch. Using an interface terminology 
inspired by both CTCAE and PRO-CTCAE, patients 
diagnosed with melanoma or metastatic RCC (mRCC) 
report symptoms more frequently through CAPABLE 
app than in control group. The CAPABLE app also 
provides personalised recommendations based on 
clinical guidelines and offers mental well-being activ-
ities and virtual coaching. Pilot studies indicated 
that the app enhances the QoL in mRCC patients 
compared with standard care. In Italy, CAPABLE app 
achieved better performance than in the Nether-
lands, possibly due to better patient engagement and 
technical support to care for PRO management, high-
lighting the importance of organisational aspects for 
the success of these initiatives.121

The integration of ePROs and digital therapeutics into 
clinical practice holds significant promise for enhancing 
patient care. However, the successful implementation 
of these technologies requires careful consideration of 
several methodological aspects. Key challenges include 
determining appropriate thresholds for triggering inter-
ventions based on ePRO data, establishing optimal recall 
periods for symptom reporting and identifying clinically 
meaningful PRO items tailored to specific patient cohorts 
and disease contexts.122 Despite the growing adoption 
of ePROs, there remains a notable gap in national-level 
readiness, particularly concerning the standardisation of 
these parameters.123 This gap underscores the need for 
comprehensive methodological research to ensure the 
effective and equitable integration of digital health solu-
tions into routine clinical practice.

LEGAL FRAMEWORK AND PRIVACY ISSUES
Both the General Data Protection Regulation (GDPR), 
adopted by the European Parliament in April 2016, 
and the Italian Legislative Decree No. 70 of May 2011, 
establish the need for explicit consent from individ-
uals for the processing of health data through digital 
platforms such as EHRs and online medical reports.124

The use of sensitive data concerning vulnerable subjects, 
large-scale processing and the use of new technologies 
are among the criteria defining high-risk processing oper-
ations, requiring a Data Protection Impact Assessment 
under the GDPR.

In this context, the Italian national EHR system, 
named Fascicolo Sanitario Elettronico (FSE), aims to 
provide both patients and healthcare professionals 
with access to digital health data generated from clin-
ical events, while ensuring strict privacy protection, 
with the patients controlling who can access their 

data. The GDPR has also significant implications for 
the practice of telemedicine. Several data security 
protocols need to be implemented, such as the use of 
strong authentication methods, data encryption and 
storage limit. In addition, organisations that collect 
and process personal data must be able to demon-
strate compliance with the GDPR.

Moreover, pursuant to GDPR, the Italian Data 
Protection Authority adopted guidelines on web 
scraping in May 2024, with the aim to provide guid-
ance to providers acting as data controllers and 
prevent the massive collection of personal data for the 
purpose of training generative artificial intelligence 
(AI) models. Finally, Italian legislation aligns with the 
European Parliament’s AI Acts by establishing rules 
on data protection when AI is used for healthcare 
purposes and ensuring that individuals are informed 
when AI systems are used in their medical treatment.

CONCLUSIONS
In conclusion, the 2024 AIOM conference on PROs 
underscored the transformative potential of such 
tools and digital health technologies in oncology. 
By addressing the challenges of improving symptom 
management through PROs, of adequately describing 
and fighting FT, and of harnessing the power of digital 
therapeutics, the healthcare system can enhance the 
quality of cancer care. However, successful implemen-
tation will require careful consideration of patient 
needs, resource allocation and regulatory compliance 
to ensure that these innovations are both effective 
and sustainable.
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