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Background: Despite the interest from the scientific community and regulatory agencies, limited data are available on
the association between health-related quality-of-life (QoL) results, outcome of efficacy and drug approvals.
Materials and methods: We updated the previously published meta-research study of phase III clinical trials in patients
with solid tumours treated with systemic treatments, published from 2012 to 2021 in 11 selected journals. For the
present analysis, we focused on studies conducted in the advanced setting. The primary outcome was the
association of global QoL results with study primary endpoints (EP1), overall survival (OS) and progression-free
survival (PFS), while a secondary outcome was the frequency of positive global QoL results among treatments
approved by regulatory agencies [European Medicines Agency (EMA)/Food and Drug Administration (FDA)]. A
descriptive analysis was carried out and the association between QoL results and characteristics of studies and of
publications was tested.
Results: Five hundred and ninety-two eligible publications were identified from 2012 to 2021. The primary endpoint
was OS in 298 clinical trials (50.3%) and PFS in 304 clinical trials (51.4%). A positive result in EP1 analysis was
reported in 124 trials (41.6%) with OS as EP1 and in 182 trials (59.5%) with PFS as EP1. Among studies with
positive OS and PFS, global QoL results were positive in 39 (31.5%) and 45 studies (24.7%), respectively. FDA and
EMA approvals were available for 143 (24.2%) and 142 studies (24%), respectively. Among these, global QoL results
were positive in 55 (38.5%) and 56 studies (39.4%), respectively. QoL results were available for most drugs
approved by regulatory agencies, but the proportion of approvals with positive global QoL results was not
significantly increased from 2012-2016 to 2017-2021.
Conclusions: Despite QoL data being available for most cancer treatments recently approved by regulatory agencies,
QoL improvement has been demonstrated in a minority of studies with positive results in the primary endpoint.
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INTRODUCTION

In recent years, the scientific community has emphasized
the role of health-related quality of life (QoL) in oncology.
Patient-reported outcomes (PROs) provide the patient’s
perspective on the impact of cancer symptoms and
ondence to: Prof. Massimo Di Maio, Department of Oncology, Uni-
urin, AOU Città della Salute e della Scienza di Torino, Turin, Italy.
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treatments, implementing the conventional investigator-
assessed measures of efficacy and toxicity with a subjec-
tive point of view.

Defining the appropriate endpoints for research ques-
tions and disease settings is a crucial step in statistical
design of clinical trials, leading to a methodologically cor-
rect structure of primary hypothesis and so to a proper
measure of the benefit of the experimental therapeutic
strategy. Overall survival (OS) and QoL are considered the
most relevant endpoints in oncology clinical trials.1,2 QoL
has a complementary role in the assessment of treatment
efficacy, especially when progression-free survival (PFS),
which is a measure of instrumental benefit, is identified as
the primary endpoint.2,3 Similarly, the availability of QoL
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data within non-inferiority studies is crucial for interpreta-
tion of results, guiding clinical decisions in favour of treat-
ment with the greatest benefit on QoL.3,4 The European
Medicines Agency (EMA) and the Food and Drug Adminis-
tration (FDA) encouraged the use of PROs in oncology
clinical trials with dedicated recommendations.5,6

Despite the interest from the scientific community and
regulatory agencies, several systematic reviews have shown
that the adoption of QoL among the endpoints in oncology
clinical trials and the reporting of QoL results are still sub-
optimal.7-12 In a 10-year analysis, the adoption of QoL in the
endpoints has increased in recent years, especially in
sponsored trials. Nevertheless, this systematic review
showed a decrease through time in reporting QoL results in
primary publications.11

Recently, a systematic review of 45 phase III trials pub-
lished in 2019 reported an improvement in QoL in only a
quarter of the trials that tested oncology drugs in the
advanced setting.10 In this analysis, a QoL benefit was more
frequently associated with an OS improvement (P ¼ 0.04),
instead of PFS (P ¼ 0.87). Nearly half of the trials that
demonstrated a greater efficacy of experimental arm
compared to standard of care in terms of PFS superiority did
not show improvement in OS or QoL. This study also em-
phasizes the importance of a careful interpretation of QoL
results, especially for articles that report favourable pre-
sentation of QoL data for experimental treatment with the
absence of statistically significant difference or worsening of
QoL between arms.10 Two systematic reviews published in
2018 and 2019 failed to show a significant association be-
tween PFS prolongation and QoL improvement.13,14 Unfor-
tunately, the assumption that patients who live longer
without disease progression will experience better QoL is
not always true, and PFS is not a valid surrogate for
extrapolating QoL. A retrospective cohort study of EMA
drug approvals from 2009 to 2013 showed that 57% of
approved cancer treatments were not associated with an
improvement of OS or QoL.15

Limited data are available in literature about the pres-
ence of positive QoL in studies with positive efficacy out-
comes associated with experimental treatments, and the
available case series regard few clinical studies in a very
selected time period. Even less data are available on the
presence of positive QoL among treatments approved in the
last decade.

With the aim of assessing the association of QoL results
with study primary endpoints and with EMA/FDA approvals
in clinical trials in advanced cancer setting in a decade, we
updated the previously published meta-research study of
phase III randomized clinical trials in patients with solid
neoplasms treated with systemic therapy, published from
2012 to 2021.11

MATERIALS AND METHODS

Search strategy and selection criteria

For the present retrospective cohort study, we used the
database of a previously published meta-research study,11
2 https://doi.org/10.1016/j.esmoop.2024.103654
updating the records with new details about primary end-
points, QoL results and regulatory approvals. The present
analysis was focused on studies conducted in patients with
locally advanced and metastatic disease. Inclusion criteria,
for the exception of the focus on advanced setting, were
the same as the previous analysis: phase III randomized
controlled trials testing anticancer treatments in adults
affected by solid tumour (�18 years) and published in En-
glish in 11 selected journals from 2012 to 2021 were
included. Non-pharmacological approaches, supportive care
and haematological neoplasms were excluded.

Data were collected from the previously selected articles.
For the list of records, we included only primary publica-
tions of the clinical trials. Secondary QoL publications were
searched on PubMed or on major search engines, using the
name or acronym of the clinical trial, Clinicaltrials.gov
identifier or authors’ names of the primary publication. In
addition, any updates in QoL data presentations were
collected from the European Society for Medical Oncology
and American Society of Clinical Oncology conference
websites for the studies included in the analysis.

The study was conducted following the recommenda-
tions of the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) (Supplementary
Figure S1, available at https://doi.org/10.1016/j.esmoop.
2024.103654).
Data analysis

All variables were categorized. According to the Journal
Citation Reports and the year of publication, we conven-
tionally categorized the articles into three impact factor (IF)
categories: low (<15), intermediate (15-30) and high (>30).
Experimental treatments were classified into four cate-
gories: chemotherapy, targeted therapies, hormonal thera-
pies and immunotherapy. Endpoint details and QoL data
were collected from the paper, protocol and supplementary
material.

Studies were classified into two groups according to the
primary endpoint (OS or PFS). Primary endpoint results
were considered positive in case of a significant advantage
for experimental treatment compared to the control arm.
The QoL results were obtained from the primary and/or
secondary publications (and meeting presentations) and
were divided into four categories: absent (if not available),
negative (statistically significant worse QoL result in the
experimental arm), positive (statistically significant better
QoL in the experimental arm) and not different QoL
(without statistically significant differences between the
arms). For the main analysis, results in terms of global QoL/
global health status were considered. In addition, we
adopted a ‘broader’ definition of QoL positivity: QoL was
considered positive for the experimental arm in the pres-
ence of positive statistically significant differences in the
global QoL ordeven in the case of no difference in global
QoLdin the presence of significant differences in some
items or scales.
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Table 1. Main characteristics of the 592 included publications

Main characteristics N (%)

Year of primary publication
2012-2016 322 (54.4)
2017-2021 270 (45.6)

Primary manuscript journal
Annals of Oncology 77 (13)
British Journal of Cancer 10 (1.7)
Cancer 6 (1)
European Journal of Cancer 28 (4.7)
JAMA 8 (1.4)
JAMA Oncology 14 (2.4)
Journal of Clinical Oncology 158 (26.7)
Journal of the National Cancer Institute 2 (0.3)
Lancet 45 (7.6)
Lancet Oncology 155 (26.2)
New England Journal of Medicine 89 (15)

IF
High IF (>30) 265 (44.8)
Intermediate IF (15-30) 222 (37.5)
Low IF (<15) 105 (17.7)

Sponsorship
Industry-sponsored 381 (64.4)
Academic 211 (35.6)

Study design
Superiority 548 (92.6)
Non-inferiority 44 (7.4)

Masking
Open label 378 (63.9)
Blinded 214 (36.1)

Tumour type
Breast 71 (12)
GI 151 (25.5)
GU 79 (13.3)
Thoracic 138 (23.3)
Others 153 (25.8)

Type of experimental treatmenta

Chemotherapy 322 (54.4)
Targeted therapy 331 (55.9)
Hormonal therapy 52 (8.8)
Immunotherapy 94 (15.9)
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Treatment toxicity was classified into four main cate-
gories according to the rate of adverse events of the
experimental treatment: more toxic, less toxic, without
statistically significant differences compared to the control
arm and with a different toxicity profile (more favourable
for some adverse events and more toxic for others). The
definition of toxicity also took into account the comments
and general message of the authors.

In order to improve the quality of the database, reducing
the risk of bias in data collection and of random errors,
quality control was assured by a double reading by a second
investigator, in a random sample of 200 records.

Our main aim was to describe QoL results among ran-
domized phase III trials conducted in patients with
advanced/metastatic cancer that demonstrated a superior-
ity of experimental treatment, based on a statistically sig-
nificant result in the primary endpoint (OS or PFS).
Secondary outcomes were: the association between QoL
results and characteristics of studies and publications
among trials with positive results in the primary endpoint;
the frequency of positive QoL results within regulatory
decisions by EMA/FDA, with a time-trend analysis; and the
association between QoL results and treatment toxicity.

A descriptive analysis was conducted reporting the per-
centage of positive clinical trials and drug approvals ac-
cording to QoL results. Association between characteristics
of studies and publication and QoL results among positive
trials was tested with the chi-square test (c2). A P value <
0.05 was considered statistically significant. Considering the
exploratory nature of the analysis, no correction for multi-
plicity was applied. All statistical analyses were carried out
using IBM SPSS Statistics software for Windows, version
29.0.1.0.
GI, gastrointestinal; GU, genitourinary; IF, impact factor.
aNon-mutually exclusive categories.
RESULTS

Overall, out of the 834 studies published from 2012 to 2021
globally included in the database, 592 publications were
conducted in patients with advanced disease and were
eligible for this analysis (Supplementary Figure S1, available
at https://doi.org/10.1016/j.esmoop.2024.103654). The
two 5-year periods reported a similar distribution of
included trials: 322 (54.4%) studies were published in 2012-
2016 and 270 (45.6%) in 2017-2021. Included studies were
published in journals with high IF in 265 articles (44.8%) and
had a pharmaceutical sponsorship in 381 (64.4%) articles.
The majority of trials were conducted in patients with
gastrointestinal cancers (25.5%), thoracic cancers (23.3%),
genitourinary cancers (13.3%) and breast cancer (12%). The
main characteristics of the included publications are re-
ported in Table 1.

The quality control showed a high concordance rate be-
tween readers for all the items. In only 16 cases (8%), in-
vestigators reported a different interpretation, mostly for a
different judgement on some positive QoL items in the
absence of statistically significant differences, for transcrip-
tion errors or for updated results still not available at the first
lecture. The rate of discordance for the analysis of primary
Volume 9 - Issue 8 - 2024
endpoints and QoL results was <2%. High concordance was
found for the analysis of frequency of QoL-positive results
among drugs approved by regulatory agencies.

The primary endpoint was OS in 298 clinical trials (50.3%)
and PFS in 304 clinical trials (51.4%), with 79 studies (13.3%)
with multiple primary endpoints.

Among trials with OS as primary endpoint, a positive OS
result was reported in 124 trials (41.6%) (Table 2). Among
these, experimental treatment was associated with a posi-
tive QoL result in 39 studies (31.5%), unfavourable QoL
results in 2 (1.6%), not statistically significant different QoL
results in 51 (41.1%) and not available QoL results in 32
(25.8%) (Figure 1A). Applying a broader definition of QoL
positivity (positivity in single items even in the absence of
positive global QoL), experimental treatment was associ-
ated with a positive QoL result in 75 (60.5%) studies.

Among trials with PFS as primary endpoint, positive PFS
results were reported in 182 trials (59.5%) (Table 3). Among
these, QoL analysis for the experimental arm was positive in
45 studies (24.7%), without a statistically significant differ-
ence in 78 (42.9%), unfavourable in 2 (1.1%) and not
https://doi.org/10.1016/j.esmoop.2024.103654 3
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Table 2. Characteristics of studies with OS as primary endpoint and positive results

Trials with positive OS (EP1)
(N [ 124)

QoL results (global QoL), n (%)

Not available Without statistically
significant difference

Unfavourable Positive Chi-square test

32 (25.8) 51 (41.1) 2 (1.6) 39 (31.5) d
Journal IF
Journals with high IF 16 (18.6) 38 (44.2) 1 (1.2) 31 (36.0) P ¼ 0.036
Journals with low/intermediate IF 16 (42.1) 13 (34.2) 1 (2.6) 8 (21.1)

Years of primary publication
Studies published in 2012-2016 15 (28.3) 18 (34.0) 1 (1.9) 19 (35.8) P ¼ 0.574
Studies published in 2017-2021 17 (23.9) 33 (46.5) 1 (1.4) 20 (28.2)

Masking
Open label 25 (29.4) 31 (36.5) 1 (1.2) 28 (32.9) P ¼ 0.348
Blinded 7 (17.9) 20 (51.3) 1 (2.6) 11 (28.2)

Sponsorship
Industry-sponsored 18 (20.5) 35 (39.8) 1 (1.1) 34 (38.6) P ¼ 0.031
Academic 14 (38.9) 16 (44.4) 1 (2.8) 5 (13.9)

Type of tumour
Breast 2 (20) 4 (40.0) 0 (0) 4 (40.0) P ¼ 0.445
GI 17 (39.5) 15 (34.9) 0 (0) 11 (25.6)
GU 2 (9.5) 11 (52.4) 0 (0) 8 (38.1)
Thoracic 8 (27.6) 11 (37.9) 1 (3.4) 9 (31.0)
Other 3 (14.3) 10 (47.6) 1 (4.8) 7 (33.3)

Type of experimental treatment
Chemotherapy � other 15 (42.9) 11 (31.4) 1 (2.9) 8 (22.9) P ¼ 0.245
Targeted therapy � other 8 (24.2) 16 (48.5) 0 (0) 9 (27.3)
Hormonal therapy � other 1 (9.1) 6 (54.5) 0 (0) 4 (36.4)
Immunotherapy � other 7 (15.9) 18 (40.9) 1 (2.3) 18 (40.9)

EP1, primary endpoint; GI, gastrointestinal; GU, genitourinary; IF, impact factor; OS, overall survival; QoL, quality of life.
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available in 57 (31.3%) (Figure 1B). Applying the broader
definition of QoL positivity, experimental treatment was
associated with a positive QoL result in 91 (50.0%) trials.
Among the 182 trials with positive results in the primary
endpoint of PFS, a positive result in OS was available in 65
(35.7%). Among the remaining 117 without positive OS
results, global QoL was significantly better in the experi-
mental arm in 24 (20.5%) trials, worse in 1 (0.9%) trial,
without significant differences in 49 (41.9%) trials and not
available in 43 (36.8%) trials.
Global QoL not 

Worse global Q

Global QoL with

Better global Qo

Studies with OS as primary
endpoint and positive results 

32 
(25.8%) 

2 (1.6%)  

51 
(41.1%) 

39 
(31.5%) 

A

Figure 1. Health-related QoL results in studies with positive results in the primary e
with PFS as primary endpoint and positive results.
OS, overall survival; PFS, progression-free survival; QoL, quality of life.
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Both in studies with improved primary endpoint of OS
and in studies with improved primary endpoint of PFS,
positive results in global QoL for the experimental arm were
more frequent in journals with high IF (P ¼ 0.036 and 0.006,
respectively). Positive global QoL results were more
frequent in industry-sponsored trials, both in studies with a
positive primary endpoint of OS (P ¼ 0.031) and in studies
with a positive primary endpoint of PFS (P ¼ 0.001). Irre-
spective of the positive primary endpoint, no significant
association was detected between QoL results and the
available 
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out significant difference 

L 
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Table 3. Characteristics of studies with PFS as primary endpoint and positive results

Trials with positive PFS (EP1)
(N [ 182)

QoL results (global QoL), n (%)

Not available Without statistically
significant difference

Unfavourable Positive Chi-square test

Studies with positive PFS 57 (31.3) 78 (42.9) 2 (1.1) 45 (24.7) d
Journal IF
Journals with high IF 28 (23.1) 56 (46.3) 2 (1.7) 35 (28.9) P ¼ 0.006
Journals with low/intermediate IF 29 (47.5) 22 (36.1) 0 (0) 10 (16.4)

Years of primary publication
Studies published in 2012-2016 26 (32.9) 33 (41.8) 0 (0) 20 (25.3) P ¼ 0.636
Studies published in 2017-2021 31 (30.1) 45 (43.7) 2 (1.9) 25 (24.3)

Masking
Open label 35 (35.0) 34 (34.0) 1 (1.0) 30 (30.0) P ¼ 0.057
Blinded 22 (26.8) 44 (53.7) 1 (1.2) 15 (18.3)

Sponsorship
Industry-sponsored 38 (25.7) 66 (44.6) 1 (0.7) 43 (29.1) P ¼ 0.001
Academic 19 (55.9) 12 (35.3) 1 (2.9) 2 (5.9)

Type of tumour
Breast 14 (36.8) 14 (36.8) 0 (0) 10 (26.3) P ¼ 0.494
GI 10 (34.5) 16 (55.2) 0 (0) 3 (10.3)
GU 3 (16.7) 9 (50.0) 0 (0) 6 (33.3)
Thoracic 13 (28.3) 16 (34.8) 1 (2.2) 16 (34.8)
Other 17 (33.3) 23 (45.1) 1 (2.0) 10 (19.6)

Type of experimental treatment
Chemotherapy � other 16 (61.5) 8 (30.8) 0 (0) 2 (7.7) P ¼ 0.051
Targeted therapy � other 29 (28.7) 43 (42.6) 2 (2.0) 27 (26.7)
Hormonal therapy � other 5 (22.7) 12 (54.5) 0 (0) 5 (22.7)
Immunotherapy � other 7 (21.2) 15 (45.5) 0 (0) 11 (33.3)

EP1, primary endpoint; GI, gastrointestinal; GU, genitourinary; IF, impact factor; PFS, progression-free survival; QoL, quality of life.
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distribution between the two 5-year period, primary
tumour, blind masking and type of treatment.

Despite the majority of experimental treatments (55.1%)
being associated with a more toxic profile compared to the
control arm, a positive global QoL result was globally re-
ported in 99 studies (16.7%). Positive results in global QoL
occurred in different categories of toxicity: namely, positive
global QoL results were reported in 14/116 studies (12.1%)
without statistically significant differences in toxicity be-
tween arms, in 44/326 studies (13.5%) with more toxic
experimental treatment, in 25/66 (37.9%) studies with less
toxic experimental treatment and in 16/84 (19.0%) studies
with different toxicity profile between arms (Table 4).
Nevertheless, there was a statistically significant association
between the toxicity and QoL results: a better toxicity
profile is associated with a higher probability of positive
QoL results (P < 0.001).
Table 4. Association between toxicity of experimental treatment and global Qo

Toxicity QoL

Not

Without statistically significant difference between arms (N ¼ 116, 19.6%) 61
More toxic experimental arm (N ¼ 326, 55.1%) 151
Less toxic experimental arm (N ¼ 66, 11.1%) 20
Different toxicity profile (N ¼ 84, 14.2%) 42

QoL, quality of life.
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FDA drug approvals were available for 143 clinical trials
(24.2%): namely, experimental treatments were approved
due to an improvement in OS in 69 studies (48.2%) and PFS
in 91 studies (63.6%). Among the studies with FDA drug
approvals, the experimental arm was associated with posi-
tive results in global QoL in 55 studies (38.5%), without
statistically significant difference in QoL in 63 (44.1%) or not
available in 24 (16.8%).

Similarly, EMA approvals were available for 142 studies
(24%) with an OS benefit for 68 studies (47.8%) and PFS
benefit for 90 (63.3%) for experimental strategy. Among
EMA drug approvals, the experimental arm was associated
with positive results in global QoL in 56 studies (39.4%),
without a statistically significant difference in 64 studies
(45.1%) or results not available in 21 studies (14.8%).

As shown in Supplementary Table S1, available at https://
doi.org/10.1016/j.esmoop.2024.103654, QoL data were
L results

results (global QoL), n (%)

available Without statistically
significant difference

Unfavourable Positive Chi-square test

(52.6) 36 (31.0) 5 (4.3) 14 (12.1) P < 0.001
(46.3) 114 (35.0) 17 (5.2) 44 (13.5)
(30.3) 19 (28.8) 2 (3.0) 25 (37.9)
(50.0) 26 (31.0) 0 (0) 16 (19.0)
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available for the majority of treatments approved by the
FDA and EMA both in the 2012-2016 and in the 2017-2021
period. However, no time-trend of positive global QoL re-
sults for treatments approved by the FDA and EMA was
found. Namely, FDA approvals associated with positive QoL
data have moved from 40.3% to 37.0% (P ¼ 0.793), and
EMA approvals from 40.0% to 39.0% (P ¼ 0.722), in the two
5-year periods, respectively.
DISCUSSION

In this study, we evaluated the association between the
outcomes in terms of primary endpoints (OS and PFS)
within randomized phase III trials of anticancer treatments
and QoL results. We found a demonstration of improve-
ment in patients’ global QoL with experimental treatment
only in 31.5% of the studies with an OS benefit. Of note,
positive QoL results were available in only 24.7% of studies
with a superiority of experimental treatment in terms of PFS
improvement.

Despite the well-known limitations of PFS, it is chosen as
the primary endpoint with a similar frequency as OS in the
studies conducted in patients with advanced disease. There
is a tendency in choosing PFS as the primary endpoint even
in settings where it is not fully validated as a surrogate
endpoint. In this context, the availability of QoL data has a
complementary and significant role, leading to a proper
interpretation of the clinical relevance of an experimental
drug. Of note, focusing on the trials with positive results in
the primary endpoint of PFS but without demonstration of
improvement in OS, only 20.5% of trials have a demon-
strated improvement in global QoL with the experimental
treatment. This finding could challenge, at least in some
cases, the clinical relevance of the PFS benefit.

Among studies with a positive primary endpoint, studies
sponsored by pharmaceutical industries and published in
journals with high IF reported more frequently a QoL
benefit compared to academic studies and journals with
lower IF. However, even if the inclusion of QoL among
endpoints has increased in the last 5 years in for-profit
studies, a decreased rate of reporting QoL results in the
primary publication has been observed in the same
period.11 Even for well-designed and high-quality studies,
presentation of QoL data remains often suboptimal for
several issues, especially for academic research: poor
compliance to PROs, complex statistical analysis and
attention focused by authors and editors on primary
endpoints.

In studies where immunotherapy, targeted therapies and
hormonal therapy were more effective than standard
treatment in terms of OS or PFS improvements, the pres-
ence of improved QoL was reported more frequently than
in studies testing chemotherapy, but those differences were
not statistically significant. Although a systematic review
conducted on a smaller cohort of studies reported con-
flicting results,10 this finding confirms clinicians’ perceptions
about the burden of chemotherapy on the patient and their
potential preference for chemo-free treatments. However, a
6 https://doi.org/10.1016/j.esmoop.2024.103654
high percentage of studies testing immunotherapy included
QoL among the endpoints, but the presentation of results in
the primary publication is often lacking.11

We found a variable association of treatment toxicity
with QoL. A favourable safety profile is not always synon-
ymous with good QoL, because QoL is the result of a dy-
namic and multidimensional balance. Conversely, more
toxic treatments are more likely to compromise patients’
mental and physical well-being and QoL. Of note, 44 trials
(13.5% of those with a more toxic experimental arm)
showed a positive result in global QoL. In most cases, those
trials tested an effective treatment compared to placebo or
best supportive care, or tested the addition of a drug to the
previous standard (e.g. chemotherapy þ immunotherapy
versus chemotherapy alone). Despite this kind of compari-
son producing more toxicity with the experimental arm, the
improvement in global QoL can be related to better disease
control. Our study supports the need for QoL results in
addition to investigator-assessed endpoints.

The absence of QoL results prevents a comprehensive
evaluation of the clinical value of experimental drugs from
the scientific community. Nonetheless, we reported the
presence of a QoL analysis in a high proportion of studies in
advanced settings, irrespective of the primary endpoints,
and in a high proportion of trials leading to approval by
regulatory agencies. Despite the limitations, this testifies
the growing interest and awareness among the scientific
community and regulatory agencies regarding the critical
role of QoL in clinical decision making.

Efficacy and QoL data should guide clinical decisions and
drug approvals. About one-quarter of the publications
included in our analysis correspond to EMA and FDA drug
approvals. Approved drugs are associated with improve-
ment in global QoL as well as improved primary endpoint in
less than one third of cases. The assessment of drug ap-
provals was limited to the available published data in
literature, not directly considering the dossier analysed by
regulatory agencies. This is a potential limitation of our
analysis and the rate of approvals with QoL data could be
underestimated.

We acknowledge that the definition of QoL positivity may
be affected by some limitations. Firstly, in most studies QoL
was a secondary or exploratory endpoint, without a formal
hypothesis to be satisfied for the definition of positivity.
Secondly, minimal clinically important difference was not
considered, so the clinical relevance of some positive results
is not guaranteed. Thirdly, for the primary analysis pre-
sented in this paper, also following comments by reviewers,
in order to define the positivity of QoL we considered the
global QoL/global health status. We had also explored a
‘broader’ definition of QoL positivity, based on single items
even in the absence of better global QoL: this broader
definition permits to record any type of QoL benefit re-
ported in the publications, regardless of the domains or
functional spheres involved. This analysis was previously
reported.16 There are limitations in both approaches:
considering only global QoL could ignore important differ-
ences in some other scales or domains, while the broader
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definition could definitely overestimate the rate of QoL
positivity. However, in order to limit subjectivity related to
the interpretation of the results, quality control was carried
out in a dedicated second lecture by a second investigator,
reporting a high concordance rate in the definition of QoL
positivity. Lastly, there is an inherent risk of false-positive
results due to multiplicity of statistical tests for the
different QoL scales and domains analysed within each
study.

We also have to acknowledge that the proportion of
studies with QoL data, especially if negative or without
significant differences, may have been underestimated due
to publication bias. However, we attempted to limit the risk
of reporting bias by extending the search for QoL data to
secondary publications and/or presentations not only in
PubMed but also at the major oncology conferences.
Similarly, as already discussed for the original study,7

including studies from the screening of 11 selected scien-
tific journals, we may have excluded some relevant clinical
trials.

To our knowledge, this is the first analysis with a very
large sample size that evaluated the association between
outcomes of efficacy, QoL results and drug approvals
through a decade.

Conclusions

In conclusion, our data could be useful for the scientific
debate and the growing interest about QoL analysis in
oncology. The proportion of treatments approved by EMA
and FDA with available QoL data is high, although an
improvement in global QoL in addition to the positive re-
sults in the primary endpoints is demonstrated only in a
minority of treatments.
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